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Foreword

The OECD Programme for International Student Assessment (PISA) assesses the extent to which 15-
year-old students near the end of compulsory education have acquired the knowledge and skills that are
essential for full participation in modern societies. Eighty-one countries and economies took part in its
eighth cycle, PISA 2022, in which a comprehensive set of indicators, spanning student performance,
attitudes towards learning, school environment and resources, and many other aspects of school life were
collected for comparison and analysis in what is the world’s largest comparative education study.

PISA findings have a significant impact on education systems worldwide, so it is essential that its data is
collected within rigorous technical standards and following the best practices in educational assessment
to assure valid, reliable, and internationally comparable findings.

This Technical Report aims to describe and provide clarity on the technical and methodological
underpinnings of these findings. Its goal is twofold: to act as a tool for quality control to enable all
stakeholders involved in PISA, as well as the general public to evaluate the quality of the data released in
PISA 2022 regarding its four guiding principles of validity, reliability, comparability and fairness outlined in
its Technical Standards; and to empower data analysts and researchers to understand this study and its
outputs, thus fostering the further use of PISA data.

The PISA results were achieved through the work of PISA International Contractors that led the study at
the international level, National Centres led by National Project Managers that implemented PISA in each
participating country and economy, and subject matter expert groups. Chapter 1 of this Technical Report
describes in the different groups involved in the implementation of PISA 2022, and Annex J contains a list
of individuals who contributed to this PISA cycle.

The publication was co-ordinated by the OECD Secretariat. Tiago Fragoso co-ordinated the production of
the report with Eugenio Gonzalez from Educational Testing Service (ETS) and with support from Juliana
Andrea Gonzélez Rodriguez. Contributions were received from Francesco Avvisati, Natalie Foster, Tue
Halgreen, Miyako Ikeda, and from the ETS, ACT, Westat and cApStAn teams listed in Annex J. Charlotte
Baer, Eda Cabbar, and Della Shin provided communications assistance, and Thomas Marwood, Valeria
Pelosi, and Ricardo Sanchez Torres provided editorial and administrative support.

This revised edition of the PISA 2022 technical report expands upon the initial March 2024 release,
featuring updates to chapters 6, 14, and 18, integrating new insights on Creative Thinking and Financial
Literacy.
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1 Programme for International
Student Assessment - An Overview

Introduction

The OECD Programme for International Student Assessment (PISA) is a collaborative effort among OECD
Member countries and non-Member partner countries to measure how well 15-year-old students
approaching the end of compulsory schooling are prepared to meet the challenges of today’s knowledge
societies. The assessment is forward-looking: rather than focusing on the extent to which these students
have mastered a specific school curriculum, it looks at their ability to use their knowledge and skills to meet
real-life challenges. This orientation reflects a change in curricular goals and objectives, focusing more on
what students can do with what they learn at school.

PISA surveys take place every three years. The first survey took place in 2000 (followed by a further 8 and
3 countries/economies in 2001 and 2002, respectively), the second in 2003, the third in 20086, the fourth in
2009 (followed by a further 10 countries/economies in 2010), the fifth in 2012, the sixth in 2015, the seventh
in 2018, and the eighth in 2022. The results of these surveys have been published in a series of reports
(OECD, 2020p1; 2020r2; 20203; 20194; 20195; 20196)); (OECD, 20177; 2017s; 201719; 2016(105;
2016111);( (OECD, 201412;; 2014113;; 2014143, 2013p1s; 2013p6));( (OECD, 2011p17; 2010p1s; 2010p19y;
2010p0));( (OECD, 2010p213; 2010225; 200723}; 200424;; 20011257); (OECD/UNESCO Institute for Statistics,
2003261; Walker, 2011277) and a wide range of thematic and technical reports, e.g. OECD (OECD, 20212gj;
2021129)).

The next survey will occur in 2025. For each assessment, reading, mathematics or science is chosen as
the major domain and given greater emphasis than the remaining two domains. In 2000, 2009, and 2018,
the major domain was reading; in 2003, 2012, and 2022 it was mathematics, in 2006 and 2015 it was
science as it will be in 2025.

The three-year cadence of PISA cycles was disrupted by the coronavirus (COVID-19) global pandemic
along with education systems worldwide. The implementation of the PISA 2021 Field Trial was impacted
by the first wave of school closures and the uncertainty of when and how schools would reopen led the
PISA Governing Board (PGB) to decide on postponing the ongoing PISA 2021 cycle and the upcoming
PISA 2024 cycles by one year. Both cycles were renamed PISA 2022 and PISA 2025, respectively, and
are thus referred throughout this report for coherence.

PISA is an age-based survey, assessing 15-year-olds in school in grade 7 or higher. These students are
approaching the end of compulsory schooling in most participating countries/economies, and school
enrolment at this level is close to universal in most OECD countries.

The PISA assessments take a literacy perspective, focusing on the extent to which students can apply the
knowledge and skills they have learned and practised at school when confronted with situations and
challenges for which that knowledge may be relevant. That is, PISA assesses the extent to which students
can use their mathematical knowledge and skills to solve various kinds of numerical and spatial challenges
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and problems; the extent to which students can use their reading skills to understand and interpret the
various kinds of written material that they are likely to meet as they navigate everyday life; and the extent
to which students can use their scientific knowledge and skills to understand, interpret and resolve various
kinds of scientific situations and challenges. The PISA 2022 domains are fully described in the PISA 2022
Assessment and Analytical Framework (OECD, 202330)).

PISA also conducts assessments of additional cross-curricular competencies from time to time as
participating countries/economies see fit. For example, in PISA 2003, an assessment of general problem-
solving competencies was included and in PISA 2009 a computer-delivered digital reading assessment
(DRA) was included for the first time. In PISA 2012 a computer-delivered assessment of mathematics and
problem solving was added, along with an assessment of financial literacy. The DRA was included again
in 2012. In PISA 2015 financial literacy was assessed for a second time but for this cycle using a computer-
delivered platform, which was followed for its third administration in PISA 2018. In PISA 2022 financial
literacy was assessed for the fourth time, also using a computer-based platform, and was administered to
20 countries/economies. A computer-based assessment of critical thinking was also added in PISA 2022
and administered to 65 countries/economies.

In addition, PISA administers Student Questionnaires to collect information from students on various
aspects of their home, family and school background, and School Questionnaires to collect information
from school principals about various aspects of organisation and educational provision in schools. Both
background questionnaires also included the PISA 2022 Global Crises Module (Bertling et al., 2020;31)),
developed to measure several aspects of the disruption caused by the school closures during the COVID-
19 pandemic to students, and measures taken by schools. There are also optional questionnaire modules
for students asking about Familiarity with Information and Communications Technology (ICT) and Well-
being (WB).

In PISA 2022, 17 countries/economies also administered a Parent Questionnaire to the parents of the
students participating in PISA. A Teacher Questionnaire was implemented in PISA 2018 and was
administered in 19 countries/economies. In PISA 2022, a Student Well-being Questionnaire was also
administered in 15 countries.

Annex Table 1.A.2. provides information about participation in the optional questionnaires.

Using the data from questionnaires, analyses linking contextual information with student achievement can
address:

o differences between countries/economies in the relationships between student-level factors (such
as gender and socio-economic background) and achievement;

o differences in the relationships between school-level factors and achievement across
countries/economies;

o differences in the proportion of variation in achievement between (rather than within) schools, and
differences in this value across countries/economies;

o differences between countries/economies in the extent to which schools moderate or increase the
effects of individual-level student factors and student achievement;

o differences in education systems and national context that are related to differences in student
achievement across countries/economies;

e changes in any or all of these relationships over time by linking the current and previous PISA
cycles.

By collecting such information at the student and school level on a cross-nationally comparable basis,
PISA adds significantly to the knowledge base that is available from national official statistics, such as
aggregate national statistics on the educational programmes completed and the qualifications obtained by
individuals.
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The framework that describes the PISA 2022 questionnaires is included in the PISA 2022 Assessment
and Analytical Framework (OECD, 202330)).

Participation

The first PISA survey was implemented in 43 countries/economies (including 32 OECD Member countries).
It was first conducted in 2000 in 32 countries/economies (including 28 OECD Member countries) using
written tasks answered in schools under independently supervised test conditions. Another
11 countries/economies completed the same assessment in 2001 and 2002. PISA 2000 surveyed reading,
mathematics, and science with a primary focus on reading.

The following cycle took place in 2003 with a focus in mathematics, in 2006 with a focus on science and
every three years since then, including an increasing number of OECD Member countries, Associates, and
Partner countries and economies. A detailed account of participation in PISA since 2000 can be found in
Annex Table 1.A.2. The eighth cycle of PISA, was originally scheduled to take place in 2021, but it was
postponed by one year, from 2021 to 2022, due to the COVID-19 pandemic. This cycle was renamed PISA
2022 and it covered reading, mathematics, science, creative thinking, and financial literacy. Mathematics
was its primary focus and was implemented in 37 OECD countries and 45 partner countries/economies.

The participants in PISA 2022 are listed in Annex Table 1.A.2. The figure also indicates whether
countries/economies participated in the computer-based (CBA) or paper-based mode (PBA),and shows
the countries/economies that participated in the critical thinking (CrT) and/or financial literacy assessment.

Features of PISA

The technical characteristics of the PISA survey involve several different aspects:
o the design of the tests and questionnaires and the features incorporated in the instruments
developed for PISA,;

e the sampling design, including both the school sampling and the student sampling requirements
and procedures;

e rules and procedures to guarantee the equivalence of the different language versions used within
and between participating countries/economies, and taking into account the diverse cultural
contexts of those countries/economies;

e various operational procedures, including test administration arrangements, data capture
and processing, and quality assurance mechanisms designed to ensure the generation
of comparable data from all countries/economies;

e the technical requirements and procedures for administering computer-based tests in schools

e scaling and analysis of the data and their subsequent reporting;

e quality assurance procedures that enable PISA to provide high quality data to support policy
formation and review.

This report describes the above-mentioned methodologies as they have been implemented in PISA 2022.
Box 1.1 provides an overview of the central design elements of PISA 2022.
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Box 1.1. Key features of PISA 2022

The content

The PISA 2022 survey focused on mathematics, with reading, science as minor areas of the
assessment, and creative thinking as an innovative domain. PISA 2022 also included an assessment
of young people’s financial literacy, which was optional for participating countries and economies.

PISA assesses not only whether students can reproduce knowledge, but also whether they can
extrapolate from what they have learned and apply their knowledge in new situations. It emphasises
the mastery of processes, the understanding of concepts, and the ability to function in various types of
situations.

The students

Some 690 000 students completed the assessment in 2022, representing about 29 million 15-year-olds
in the schools of the 81 participating countries/economies.

The assessment

Computer-based tests were used in most countries, with assessments lasting a total of two hours. In
mathematics and reading, a multi-stage adaptive approach was applied in computer-based tests
whereby students were assigned a block of test items based on their performance in preceding blocks.

Test items were a mixture of multiple-choice questions and questions requiring students to construct
their own responses. The items were organised into groups based on a passage of text describing a
real-life situation. More than 15 hours of test items for reading, mathematics, science and creative
thinking were covered, with different students taking different combinations of test items.

Students also answered a background questionnaire, which took about 35 minutes to complete. The
questionnaire sought information about the students themselves, their attitudes, dispositions and
beliefs, their homes, and their school and learning experiences. School principals completed a
questionnaire that covered school management and organisation, and the learning environment. Both
students and schools responded to the Global Crises Module additional items in their respective
questionnaires, assessing how school closures caused by the COVID-19 pandemic affected student
lives and school policies.

Some countries/economies also distributed additional questionnaires to elicit more information. These
included: in 19 countries/economies, a questionnaire for teachers asking about themselves and their
teaching practices; and in 17 countries/economies, a questionnaire for parents asking them to provide
information about their perceptions of and involvement in their child’s school and learning.

Countries/economies could also choose to distribute three other optional questionnaires for students:
53 countries/economies distributed a questionnaire about students’ familiarity with computers and 15
countries/economies distributed a questionnaire about students’ well-being.

Technical innovations in PISA 2022

PISA 2015 represented the first step of switching from a primarily paper-based survey that included
optional computer-based modules to a fully computer-delivered survey, a process that continued into the
2018 and was further expanded into the 2022 cycle. The computer-based delivery mode allows PISA to
measure new and expanded aspects of the domain constructs. In mathematics, new material was
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incorporated aimed to move away from the need to perform basic calculations to assess mathematical
reasoning and its interplay with problem solving. PISA 2022 extended and improved the computer-based
multi-stage adaptive testing design implemented for the reading literacy domain in PISA 2018 to the
assessment of mathematical literacy in the 2022 cycle, further improving measurement accuracy and
efficiency, especially at the extremes of the proficiency distribution. In financial literacy, in PISA 2018 some
interactive tasks were created that allowed students to manipulate variables and observe effects of
financial choices. These were also included in PISA 2022. In addition, in PISA 2022, new tasks were
created to fill in gaps in the framework coverage left by previously released tasks. Additionally, PISA 2022
retained a paper-based version of the assessment that included only trend units. This paper-based
assessment was administered in a small number of countries/economies that did not implement the
computer-based survey (see Annex Table 1.A.2.). Chapter 2 describes the integrated assessment design,
and Chapter 20 describes the technical aspects of the computer delivery platform. Chapter 19 describes
the platform used for the development and delivery of background questionnaires for students, school
principals and teachers.

In addition to the implementation of PISA 2022 as a fully computer-based survey, an interactive portal was
further developed to support survey implementation and enhance communication between national teams
and the international contractors. Throughout this report references are made to the PISA Portal as it was
used in a variety of tasks during the implementation of PISA 2022.

Roll-out of on- online marking of tests continued in PISA 2022 following its successful adoption as the main
medium of test marking in PISA 2018. This mode offered considerable advantages in monitoring marking
activities and enabling real-time checks on marker reliability, thereby increasing the accuracy and reliability
of marking open-ended responses. In addition, responses from closed items in test and questionnaires
were captured automatically without the need for manual data entry, saving time and resources, and
avoiding potential operator error. Chapter 15 describes the marking process while Chapter 20 describes
technical details of the Open-Ended Coding System (OECS) and the direct capture of responses from
closed items.

The move to computer-based delivery as the main mode of assessment also made it possible to collect
more in-depth information not just on student responses but also the process behind those responses,
such as the amount of time it took to complete each task and the number of actions taken by the student.
Chapter 20 describes the type of information that was collected.

The innovations in the scaling model implemented in 2015 continued in 2022 to improve the measurement
of trends across PISA cycles. The ability to establish and maintain trends over time is an important goal
for PISA. The integrated design for the assessment which is described in Chapter 2 further expanded on
the 2018 design by increasing the number of items for the minor domains to previous major domain levels,
reducing the potential for introducing systematic measurement error across PISA cycles. The methodology
incorporated data from previous cycles for scaling and analysis, thus providing a solid base for linking
across cycles and between paper-based and computer-based administrations.

PISA 2022, as do other large-scale international studies, uses an Item Response Theory (IRT) approach
in the analysis and scaling of the data and the measurement of trends across cycles. The IRT model used
from PISA 2015 onwards underwent some modifications compared with previous cycles which based the
scaling entirely on a Rasch model. To increase the ability of the scaling to address the complexities of
PISA response data, PISA 2015 and later cycles implemented a hybrid model which combined a Rasch
approach with a two-parameter-logistic model and a generalised partial credit model (GPCM) used where
appropriate. Chapter 11 describes this innovative approach in detail and Chapter 14 presents scaling
outcomes.
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Managing and implementing PISA

PISA is implemented within a framework established by the PGB which includes representation from all
participating countries/economies at senior policy levels. The PGB establishes policy priorities and
standards for developing indicators, for establishing assessment instruments, and for reporting results.
Annex J lists the members of the PGB and observers from partner countries/economies or multilateral
organisations.

Experts from participating countries/economies served on working groups linking the programme policy
objectives with the best internationally available technical expertise in the assessment areas and in the
areas included in the context questionnaires. These expert groups were referred to as Subject Matter
Expert Groups (EGs) and the Questionnaire Expert Group (QEG). By participating in these expert groups
and regularly reviewing outcomes of the groups’ meetings, countries/economies ensured that the
instruments were internationally valid, that they took the cultural and educational contexts of participating
countries/economies into account, that the assessment materials had strong measurement potential, and
that the instruments emphasised authenticity and educational validity. See Annex J for the list of members
of the expert groups.

Each of the participating country/economy appointed a National Project Manager (NPM) to implement
PISA. The NPMs ensured that internationally agreed common technical and administrative procedures
were employed. These managers played a vital role in developing and validating the international
assessment instruments and ensured that PISA implementation was of high quality. The NPMs also
contributed to the verification and evaluation of the survey results, analyses and reports.

The OECD Secretariat was responsible for the overall management of the programme. It monitored its
implementation on a day-to-day basis, served as the Secretariat for the PGB, fostered consensus building
between the countries/economies involved, and served as the interlocutor between the PGB and the
international contractors.

The design and implementation of the surveys, within the framework established by the PGB, is the
responsibility of external contractors. For PISA 2022, the overall management of contractors and
implementation was carried out by the Educational Testing Service (ETS) in the United States as part of
its responsibility as the Core A contractor. The OECD Secretariat worked closely with the International
Project Director and Project Manager, to co-ordinate all aspects of implementation. In addition to overall
management, Core A was responsible for the computer-delivery platform, instrument development, scaling
and analysis, and all data products. As the lead of Core A, ETS worked in co-operation with Westat in the
United States for survey operations, cApStAn for translation and verification of the assessment
instruments, the International Association for Evaluation of Educational Achievement (IEA) in
the Netherlands for the data management software,

The additional tasks related to the implementation of PISA 2022 were carried out by three additional
contractors — Cores B1, B2, B3, C, D, and E.

The Research Triangle Institute (RTI) in the United States facilitated the development of the mathematics
assessment framework as the Core B1 contractor. ETS also facilitated the development of the background
questionnaire frameworks as the Core B2 contractor. ACT in the United States and Cito in the Netherlands
performed the test development for the innovative domain as the Core B3 contractor. Core C focused on
sampling and was implemented by Westat in the United States in co-operation with the Australian Council
for Educational Research (ACER). Core D was managed by cApStAn Linguistic Quality Control in Belgium
for linguistic quality control in co-operation with BranTra in Belgium. Core E focused on country preparation
and implementation support and was managed by the Australian Council for Educational Research (ACER)
in Australia.
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Annex J lists the staff and consultants associated with the core contractors who have made significant
contributions to the development and implementation of the project.

PISA 2022 publications

This Technical Report is designed to describe the technical aspects of the project at a sufficient level of
detail to enable review and, potentially, replication of the implemented procedures and technical solutions
to problems. It therefore does not report the results of PISA 2022 which are published as PISA 2022
Results (Volume 1): Student performance and Equity in education (OECD, 202332), PISA 2022 Results
(Volume 11): Resilient systems, schools and students (OECD, 2023j33)) and subsequent volumes and
thematic reports.

Subsequent PISA 2022 result volumes are planned to be published by 2024 as Volumes lll, IV, and V on
creative thinking, financial literacy, and students’ readiness for lifelong learning, respectively.
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Annex 1.A. Participation in PISA 2022

Web tables for each chapter can be accessed via the StatlLink.

Annex Table 1.A.1. Chapter 1 Participation in PISA

Table Title
Web Table 1.A.3 Participating countries and economies in PISA 2022

StatlLink Si=m https:/stat.link/2gpth8

Annex Table 1.A.2. Participation and main domains in previous PISA cycles

Cycle Main domain OECD members / Partners Participants
Associates
2000 Reading 30 1 31
2000+ (2001/2002) Reading 3 7 10
2003 Mathematics 33 8 41
2006 Science 39 17 56
2009 Reading 39 25 64
2009+ (2010) Reading 1 8 9
2012 Mathematics 40 23 63
2015 Science 40 31 7
2018 Reading 40 38 78

Note: Brazil and Thailand have Associate status in PISA.
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Z The PISA 2022 Integrated
Assessment Design

Introduction

This chapter describes the integrated assessment design for PISA 2022 as well as the processes used by
the PISA Core A contractor, Educational Testing Service (ETS) to design the assessment forms for the
PISA 2022 cycle.

The cognitive tests for the PISA 2022 cycle included the following:

¢ a mathematics test, the major domain,
e areading and a science test, the two minor domains,
e a creative thinking test, the innovative domain, and
e afinancial literacy test, an international option.
The development of the mathematics assessment is discussed further in Chapter 3 of this Technical

Report. The development of the Creative Thinking domain is presented and discussed in the Chapter 4 of
this Technical Report.

PISA 2022 integrated design

The goals for the integrated assessment design in PISA 2022 included:

e continue improving the measurement of trends over time across the three core PISA domains
(reading, mathematics, and science),

e continue minimising respondent burden, while maximising the range of information obtained for
each domain assessed and from each participating student,

e accurately describing the proficiencies of nationally representative samples of 15-year-olds in each
country, including subpopulations of interest, and

e associating these proficiencies with a range of indicators of policy-relevant areas.

To meet these goals, the design for PISA 2022 was based on the design and methodological innovations
first introduced in the PISA 2015 cycle and the experience with multistage adaptive testing in the PISA
2018 cycle. In contrast to cycles prior to PISA 2015 where scaling was focused on the cycle at hand and
required a new scoring transformation each time, the methodology introduced in PISA 2015 incorporated
all then available data for scaling and provided a scoring transformation applicable to PISA 2015 as well
as future cycles. It provided a more solid basis for linking across cycles and between paper- and computer-
based administrations for all cognitive domains and facilitated the development and transition to computer-
based adaptive testing.
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As a form of adaptive testing particularly well suited for PISA, multistage adaptive testing was adopted in
PISA 2018 for the reading literacy domain. This was adopted with the goal to reduce measurement error
across heterogeneous populations without overburdening individual respondents. The experience of the
2018 MSAT and taking note of the differences between reading and mathematics allowed further
enhancement of the MSAT design for the mathematics CBA assessment in PISA 2022. Taken together,
these design and methodological innovations served to improve comparability across
countries/economies, improve parameter estimations and the measurement of trends and improve the
reliability of inferences made from the data. In addition, as part of the design for PISA 2022, ETS integrated
the domain of creative thinking into the assessment design together with the core domains of reading,
mathematics, and science.

Minimising the distinction between major and minor domain coverage

Prior to PISA 2015, the PISA test design focused on keeping the number of students who responded to
each item in both the major and minor domains relatively constant. As a result, as shown in Annex
Table 2.A.2, the number of items included in the minor domains was significantly lower than the number
of items in the major domain (shown in red font for each cycle). Note, for example, that when mathematics
was a minor domain in 2000, 2006, and 2009, it contained about 50% of the items used when it was the
major domain in 2003, and between 32-44% when it was the major domain in 2012. Furthermore, when
reading was a minor domain in 2003 and 2006, it contained only about 20% of the items used when it was
the major domain in 2000.

In contrast, under the assessment design for PISA 2022, 197 items were used in the minor domain of
reading, which is 80% of the items when reading was last the major domain in 2018 — and there were 115
items in science, which is 63% of the items when it was last the major domain in 2015. Furthermore, the
total number of items across the three core domains increased in ten years from 206 in 2012 to 546 in
2022, an increase of 165%.

Altogether, the inclusion of a larger number of items in each minor domain helped to stabilize and improve
the measurement of trend by making the construct coverage for each minor domain more comparable to
that of a major domain. The target sample size was not increased accordingly, so there was a reduction of
the number of student responses per item for the minor domains. However, since trend items are used for
minor domains, there typically is sufficient data for each item by combining the information from the current
PISA cycle with that from when the subject was a major domain.

Under this approach for measuring trends, each domain goes through a “domain rotation” over four PISA
cycles, that begins with a new or revised framework and continues with the two subsequent cycles in which
it becomes a minor domain. The rotation concludes, and starts again, with becoming a major domain on
the fourth cycle. The end of the full domain cycle involves a revision of the framework to reflect the current
thinking about assessment for the new data collection as a major domain. For example, the revised
framework for mathematics as the major domain in PISA 2022 and the introduction of computer-based
items broadened the construct beyond what was measured in PISA 2012, the last time that mathematics
was a major domain. The framework and instruments for mathematics are expected to remain constant for
the next two PISA cycles, with the next revision of the mathematics assessment expected for PISA 2033
when mathematics will again be the major domain.

Multistage adaptive testing

The PISA Governing Board’'s (PGB) long-term development strategy for PISA includes the objective of
continuing to exploit the advantages of computer-based testing, including the increased use of adaptive
testing to further improve measurement accuracy and efficiency, especially at the extremes of the
proficiency scale. Additionally, by allowing measurement across a broader range of the ability distribution,
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adaptive testing could be viewed as making it possible to better measure a more diverse set of participants,
thereby extending the global reach of the PISA assessment.

Multistage adaptive testing (MSAT) was introduced in PISA 2018 for the reading major domain only. In
PISA 2022, MSAT was extended to the major domain of mathematics, while a reduced MSAT design was
created for the now minor domain of reading. The PISA science assessment does not yet follow an
adaptive design and one is foreseen to be implemented in PISA 2025. To prepare the MSAT design for
mathematics, during the PISA 2022 field trial, unit order was varied to examine whether the order in which
units are presented has any impact on item parameter and proficiency estimation. The results of this study
in the field trial showed that unit order did not have a significant impact on item parameters nor on
proficiency estimates, supporting the use of an MSAT design for mathematics in the main survey. More
information about this aspect is provided under the main survey design section of this chapter.

Goals and domain coverage

The design for the PISA 2022 core assessment was developed to provide participating
countries/economies with the following information:

e population proficiency distributions in mathematics, the major domain, that reflect the new PISA
2022 mathematics framework and is linked through trend materials to the framework and scale
developed in PISA 2012,

e population proficiency distributions in mathematics process and content subscales,

e population proficiency distributions in the minor domain of reading, linked to the PISA 2018 reading
framework through trend items for reading,

e population proficiency distributions in the minor domain of science, linked to the PISA 2015 science
framework through trend items for science,

e population proficiency distributions in creative thinking, the innovative domain in PISA 2022,

e correlations among the core domains (mathematics, reading, and science) and the innovative
domain (creative thinking),

e correlations between mathematics process and content subscales and the other core domains
(reading, and science),

« data to link the two modes of delivery: paper- based and computer-based’.

In addition to the three core domains and the innovative domain, the PISA 2022 assessment also included
an optional assessment of financial literacy, which was administered only as a computer-based
assessment. For countries/economies participating in the optional domain of financial literacy, population
distributions linked to the PISA 2018 financial literacy framework through trend items were provided as
well as correlations between financial literacy and mathematics and reading domains.

Overview of the field trial assessment design

The PISA 2022 field trial was designed to provide the information needed in preparation for the main
survey. Due to the Covid-19 pandemic, many countries/economies had difficulties with either planning,
executing, or completing the data collection for the field trial (see the Field Trial section later in this chapter).

As with the PISA 2018 field trial, the PISA 2022 field trial was designed to verify trend and new items and
the feasibility of the integrated design planned for the main survey. In particular, it was designed to verify
the feasibility of the new MSAT design for mathematics planned for the main survey and the reduced MSAT
design for reading. To ensure appropriate sampling of content, scaling of items and, improved adaptation
to student proficiency, the PISA MSAT design offers many alternative options for the selection and delivery

PISA 2022 TECHNICAL REPORT © OECD 2024



| 27

of many pre-assembled testlets (i.e. a set of items containing several units) of varying difficulty. As part of
the design, units need to be assigned to more than one testlet in different test positions. Thus, while the
order of items within a unit does not change, the position of a unit across testlets can be different. For
example, a certain unit can be presented as the first unit in some testlets, but as the second unit in others.
Therefore, it is important to verify that the psychometric properties of the items and units are invariant when
used in different positions (i.e. absence of item/unit position effects). Furthermore, the same unit can be
surrounded by different units in different testlets across stages of the MSAT, so that testlets of different
difficulty levels are created while ensuring links between them.

The observation of order effects in early PISA cycles (prior to 2015) had led to the assumption that intact
cluster positions were needed for parameter invariance to hold. However, a rescaling study conducted on
the joint database of all historical PISA data collected between 2000 and 2012 showed good stability of
item parameters overall across multiple survey cycles even though over time there were deviations from
the strict application of the “intact cluster” paradigm (von Davier et al., 20191;). The PISA 2022 field trial
was designed to provide additional information regarding item parameter invariance under variable unit
positions. To that effect, the field trial collected data to study unit order effects by manipulating fixed and
variable positions within 30-minute (intact) clusters, and students were randomly assigned to three groups
with different unit orders.

For the PISA 2022 field trial, a unit was again considered to represent the minimum granular size of item
sets at which adaptiveness can take place. Units consist of a set of items based on a common stimulus or
stimuli that can be considered as the organizing grain size that can be assigned randomly or guided by
adaptiveness. Although within-unit adaptiveness would be possible in principle, no variations were
introduced within a unit. However, the sequence of units within a cluster can be changed to examine
parameter invariance relative to unit position. Examining and ensuring parameter invariance at the unit
level was a necessary condition for the PISA 2022 mathematics assessment to be delivered in adaptive
mode.

With this in mind, the goals of the field trial design included:

e evaluation of the invariance of item parameters compared to previous PISA cycles (both CBA and
PBA),

e evaluation of the invariance of item parameters regarding the positions of intact units; that is, a
comparison of stability of item parameters between 30-minute clusters found in prior PISA cycles
versus varying positions of smaller collections of units to examine the feasibility of introducing
MSAT for mathematics in the main survey,

e obtaining preliminary item parameters for the evaluation of new mathematics, financial literacy, and
creative thinking items, and for the selection of a final set of items used in the main survey for these
new units,

e evaluating sampling and survey operations,

e assessing how well the computer platform functions within and across participating
countries/economies.

Like the main survey design, the field trial design for PISA 2022 implemented one CBA design including
mathematics, reading, science as core domains, creative thinking as innovative domain, and financial
literacy as the optional domain. In addition, the field trial design also included two PBA designs that
involved the three core domains of mathematics, reading, and science. One PBA design was the same as
implemented in PISA 2018. The other, new PBA design was developed for newly participating
countries/economies. The new PBA instrument was the same one that was used for PISA for
Development?.

The standard design for countries/economies choosing computer delivery for the assessment was to select
a minimum of 28 schools for the field trial and select 71-72 students within each school. This design
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resulted in a sample size of approximately 2,000 assessed students. Alternative designs to achieve the
same sample size were available for participants having difficulty in finding enough large schools where to
implement this design.

Countries/economies that chose to participate using only paper-and-pencil forms had a reduced sample-
size requirement. The goals for these participants were mainly focused on testing operations and data-
processing related procedures. For both the PBA and new PBA designs, these participants selected 25
schools with 36 students from each school for a total field trial sample of approximately 900 assessed
students.

Field trial CBA design

The computer-based assessment (CBA) design for the field trial organized the items into 69 different test
forms and students into three groups. Students in groups 1 and 3 took fixed-unit order (FUO) forms, while
students in group 2 took variable-unit order (VUQO) forms. The standard field trial CBA design is shown in
Table 2.1. Each test form consisted of at most two domains, resulting in at least one hour of assessment
time per domain, with a total of two hours of testing time per student. Each cluster consisted of multiple
units, and the ordering of the units was always fixed and consistent in FUO forms. In contrast, ordering of
the units was varied across VUO forms. For example, cluster M1 cluster in form 19 had a different ordering
of units compared to the ordering of units in cluster M1 in form 25. More specifically, students in group 1
took forms 1-18 with trend items in mathematics, reading, and science. Group 2 took 24 forms (forms
19-42) with both new and trend mathematics items. Group 3 took 27 forms with either only new
mathematics items (forms 43-54) or new mathematics and creative thinking items (forms 55-69). Students
in group 1 who took reading were administered the reduced MSAT design discussed later in this chapter.
Furthermore, the same set of 65 sentences from the 2018 Main Survey were used to measure reading
fluency as part of the Reading scale.

Field trial PBA designs

As noted, there were two PBA instruments offered this PISA cycle. The first PBA design was a version
administered by only one participant and contained the same trend clusters that were administered in PISA
2015 and PISA 2018 for paper-based participants. The second PBA was new for this PISA cycle. However,
the materials have previously been administered in PISA for Development and were successfully linked to
the PISA scales as there are items common to both instruments. This new PBA instrument was
administered by all other PBA participants. Under the first PBA design, students were randomly assigned
one of the 18 PBA forms that contained trend items from two of the three core domains for PISA — reading,
mathematics, and science. This design is shown in Table 2.2.

Students in countries/economies that chose the second, new PBA design were randomly assigned one of
12 new PBA forms that contained trend items from two of the three core domains for PISA —mathematics,
science, and reading/reading fluency. This design is also shown in Overview of the main survey
assessment design in Table 2.2.

The assessment design for PISA 2022 was planned so that the total testing time was two hours for each
student, followed by a student background questionnaire. An overview of the flow of the integrated design
for the PISA 2022 main survey is presented in Figure 2.1.
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Table 2.1. Field trial computer-based assessment design

Forms Cluster 1 | Cluster2 | Cluster 3 | Cluster 4
GROUP 1 1 S1 S4 M1 M2
CBATrend 2 S3 S6 M3 M4
Fuo 3 S5 s2 M5 | Meab
(Forms 01-18) 2 M2 M3 32 S5
5 M4 M5 S4 S1
6 M6ab M1 S6 S3
7 M1 M4 R adaptive | R adaptive
8 M3 M6ab | R adaptive | R adaptive
9 M5 M2 R adaptive | R adaptive
10 R adaptive | R adaptive M2 M5
11 R adaptive | R adaptive M4 M1
12 R adaptive | R adaptive | M6ab M3
13 R adaptive | R adaptive S1 S2
14 R adaptive | R adaptive S3 S4
15 R adaptive | R adaptive S5 S6
16 S2 S3 R adaptive | R adaptive
17 S4 S5 R adaptive |R adaptive
18 S6 S1 R adaptive | R adaptive
GROUP 2 19 M1 M14 M12 M7
CBA Trend M/New M 20 M2 M16 M14 M9
VUO 21 M3 M18 M16 M11
(Forms 19-42) 22 M4 M8 M18 M13
23 M5 M10 M8 M15
24 M6ab M12 M10 M17
25 M13 M1 M10 M9
26 M15 M2 M12 M11
27 M17 M3 M14 M13
28 M7 M4 M16 M15
29 M9 M5 M18 M17
30 M11 M6ab M8 M7
31 M11 M18 M1 M8
32 M13 M8 M2 M10
33 M15 M10 M3 M12
34 M17 M12 M4 M14
35 M7 M14 M5 M16
36 M9 M16 M6ab M18
37 M16 M17 M15 M1
38 M18 M7 M17 M2
39 M8 M9 M7 M3
40 M10 M11 M9 M4
41 M12 M13 M11 M5
42 M14 M15 M13 M6ab
GROUP 3 43 M7 M8 M10 M14
CBANew M/CRT 44 M8 M9 M11 M15
FUO 45 M9 M10 12 W16
(Forms 43-69) 46 M10 11 M13 M7
47 M11 M12 M14 M18
48 M12 M13 M15 M7
49 M13 M14 M16 M8
50 M14 M15 M17 M9
51 M15 M16 M18 M10
52 M16 M17 M7 M11
53 M17 M18 M8 M12
54 M18 M7 M9 M13
55 M7 M13 CT1 CT2
56 M8 M14 CT2 CT3
57 M9 M15 CT3 CT4
58 M10 M16 CT4 CT5
59 M11 M17 CT5 CT1
60 CT3 CT5 M14 M9
61 CT4 CT1 M15 M10
62 CT5 CT2 M16 M11
63 CT1 CT3 M17 M12
64 CT2 CT4 M18 M7
65 CT1 CT2 CT3 CT5
66 CT2 CT3 CT4 CT1
67 CT3 CT4 CT5 CT2
68 CT4 CT5 CT1 CT3
69 CT5 CcT CT2 CT4

FUO = fixed unit order; VUO = variable unit order

Where: R adaptive represents CBA trend reading units (containing trend and new items from 2018)

M7-M18 represent CBA new mathematics clusters

M1-M6ab represent CBA trend mathematics clusters (in the 2022 FT, all CBA participants administered both M6a and M6b)
S1-S6 represent CBA trend science clusters (containing trend and new items from 2015)

CT1-CT5 represent CBA new creative thinking clusters
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Table 2.2. Field trial paper-based assessment designs

Design 1 - PBA Design

Booklets | Cluster 1| Cluster 2| Cluster 3 | Cluster 4
PS1 PS4 PM1 PM2
PS3 PS6 PM3 PM4
PS5 PS2 PM5 PM6b
PM2 PM3 PS2 PS5
PM4 PM5 PS4 PS1
PM6b PM1 PS6 PS3
PM1 PM4 PR1 PR2
PM3 PM6b PR3 PR4
PM5 PM2 PR5 PR6b
PR2 PR3 PM2 PM5
PR4 PR5 PM4 PM1
PR6b PR1 PM6b PM3
PR1 PR4 PS1 PS2
PR3 PR6b PS3 PS4
PR5 PR2 PS5 PS6
PS2 PS3 PR2 PR5
PS4 PS5 PR4 PR1
18 PS6 PS1 PR6b PR3
Design 2 - "new" PBA design

Booklets | Cluster 1 | Cluster 2| Cluster 3 | Cluster 4 | Cluster 5
RC1 R1 R2 S1 S2
S2 S3 RC2 R2 R3
RC3 R3 R4 S3 S4
S4 S1 RC4 R4 R1
S1 S2 M1 M2
M2 M3 S2 S3
S3 S4 M3 M4
M4 M1 S4 S1
M1 M2 RC1 R1 R2
10 RC2 R2 R3 M2 M3
1" M3 M4 RC3 R3 R4
12 RC4 R4 R1 M4 M1

P=0.47

900 assessed
students
(25 schools, 36 |P=0.47
students per
school)

P=0.06

Jlolalnlaoln|2R|a|o|e|N|o|o|s]|w (| =

—_

900 assessed
students
(25 schools, 36 |P=1.00
students per
school)

Ol |IN(o(o|B[wIdN

Notes: Design 1: where:

PR1-PR6b represent PBA trend reading clusters (the participant only administered R6b) - same clusters from 2015 and 2018
PM1-PM6b represent PBA trend mathematics clusters (the participant only administered M6b) - same clusters from 2015 and 2018
PS1-PS6 represent PBA trend science clusters (same clusters from 2015 and 2018)

Design 2: where:RC1-RC4 represent reading components clusters

R1-R4 represent new PBA reading clusters

M1-M4 represent new PBA mathematics clusters

S1-S4 represent new PBA science clusters Booklets 5-8 did not contain a reading components cluster
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Figure 2.1. Overview of the PISA 2022 main survey integrated design

Computer-Based Paper-Based
Cognitive Assessment Cognitive Assessment
Reading, Reading, Mathematics,
Mathematics, : : Science
Science, i
Creative Thinking |
(120 min) (120 min)
Student Questionnaire Students Student Questionnaire
(35 min) (35 min)

Optional Questionnaires
ICT Familiarity Questionnaire
Well-Being Questionnaire
Financial Literacy Questionnaire

Paper-based integrated designs

For the participant in the first PBA design, the main survey included the same 18 forms as in the field trial
assessment design, but sample size requirements differed. The main survey PBA design is shown in
Table 2.3. The PBA test forms did not include any newly developed items. Each form included two of the
three core domains with two 30-minute clusters for each domain assessed. As a result, all students were
administered four clusters, 47% of participating students were administered two clusters of science items
and two clusters of mathematics items, 47% were administered two clusters of mathematics and two
clusters of reading, and 6% were administered two clusters of reading and two clusters of science. The
PBA was to be administered to 35 students in each of 150 schools, resulting in a total sample size of 5,250
assessed students.

The main survey assessment design for countries/economies that chose the new PBA design included
12 forms (see Table 2.3.) and was the same as for the field trial. These PBA test forms consisted of existing
items from PISA for Development. Each form included two of the three core domains with two 30-minute
clusters for each domain assessed. Students were administered a randomly selected form. As a result,
33% of participating students were administered two clusters of reading items and two clusters of science
items, 33% were administered two clusters of science and two clusters of mathematics, and 33% were
administered two clusters of mathematics and two clusters of reading. As with the first PBA design, the
new PBA design was to be administered to 35 students in each of 150 schools, resulting in a total of
5,250 assessed students.
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Table 2.3. Main survey paper-based assessment designs

The field trial and main survey paper-based assessment designs were the same with respect to the items/units and
clusters, number of booklets, and the order of the clusters within the booklets.

Design 1 - PBA Design
Booklets | Cluster 1| Cluster 2| Cluster 3 | Cluster 4
1 PS1 PS4 PM1 PM2
PS3 PS6 PM3 PM4
PS5 PS2 PM5 PM6b
PM2 PM3 PS2 PS5
PM4 PM5 PS4 PS1
PM6b PM1 PS6 PS3
PM1 PM4 PR1 PR2
PM3 PM6b PR3 PR4
PM5 PM2 PR5 PR6b
10 PR2 PR3 PM2 PM5
11 PR4 PR5 PM4 PM1

P=0.47

5,250 assessed
students
(150 schools, 35 | P=0.47

students per

OO |IN|IO[g(H WD

school) 12 | PR6b | PR1 | PM6b | PM3
13 PR1 PR4 PS1 PS2
14 PR3 PR6b PS3 PS4
P=0.06 15 PR5 PR2 PS5 PS6
16 PS2 PS3 PR2 PR5
17 PS4 PS5 PR4 PR1
18 PS6 PS1 PR6b PR3
Design 2 - new PBA Design
Booklets | Cluster 1 | Cluster 2| Cluster 3 | Cluster 4 | Cluster 5
RC1 R1 R2 S1 S2
P=0.33 S2 S3 RC2 R2 R3

RC3 R3 R4 S3 S4
S4 S1 RC4 R4 R1
S1 S2 M1 M2
M2 M3 S2 S3
S3 S4 M3 M4
M4 M1 S4 S1
M1 M2 RC1 R1 R2

RC2 R2 R3 M2 M3
M3 M4 RC3 R3 R4

RC4 R4 R1 M4 M1

5,250 assessed
students
(150 schools, 35 | P=0.33
students per
school)

P=0.33

olaale|le(Njo|a|ls|w|v|—

Where: Design 1:PR1-PR6b represent PBA trend reading clusters (the participant only administered R6b) - same clusters from 2015 and 2018
PM1-PM6b represent PBA trend mathematics clusters (the participant only administered M6b) - same clusters from 2015 and 2018
PS1-PS6 represent PBA trend science clusters (same clusters from 2015 and 2018)

Where: Design 2: RC1-RC4 represent reading components clusters
R1-R4 represent new PBA reading clusters

M1-M4 represent new PBA mathematics clusters

S1-S4 represent new PBA science clusters

Booklets 5-8 did not contain a reading components cluster
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Computer-based integrated design

For CBA participants that also administered the creative thinking assessment, the main survey included
66 forms (forms 01-66) which are shown in Table 2.4. . Under the full integrated design that included all
four domains, 94% of the sampled students responded to 60 minutes of mathematics items, 39%
responded to reading items, 39% to science items, and 28% responded to creative thinking items. As in
PISA 2018, sixty-five reading fluency items assigned to six blocks were used. Each student taking reading
received two blocks of sentences which were rotated as shown in Table 2.4. .

For countries/economies not participating in the creative thinking assessment, only 36 forms were included
in the design (forms 01-36). The percentages for this alternative design are also represented in Figure 2.2.

Main survey multistage adaptive testing design: Mathematics and Reading

The MSAT design that was implemented for mathematics in the PISA 2022 main survey was built upon
the MSAT design used for reading in PISA 2018. However, using the experience from PISA 2018 and the
differences between mathematics and reading, it was possible to enhance the following four areas:

1. Balancing the MSAT design. A fully balanced design was implemented so that each item occurred
in every stage, this to further address potential position effects. This feature is similar to the
balanced incomplete block (BIB) designs used in previous, non-adaptive PISA cycles.

2. More adaptivity. A third level of difficulty was introduced in the third stage, which was possible
because there were more machine-scored items and smaller units in mathematics than there were
in reading.

3. Linear component. A hybrid design with an adaptive and linear component was used so that the
probability layer used in the PISA 2018 MSAT design for reading could be eliminated. The
probability layer used determined the difficulty of the next set of items to be administered, with a
low probability assigned to a misrouting. Instead of this probability layer, 25% of students were
administered a linear test to avoid the intentional misrouting of students to items that would be
either too easy or too difficult for them).

4. Automated assembly. Formal methods for optimal design and test assembly were employed by
making use of linear programming techniques, which provided a principled approach to support
the decision-making process for the MSAT design.

Since reading was not the major domain this cycle, the MSAT reading design used for PISA 2022 was a
reduced version of the MSAT design used in PISA 2018. That is, the same number of stages and adaptive
levels were used, but with a smaller item pool (about 25% fewer items, 196 instead of 245 items) and fewer
testlets (30 instead of 40 testlets). As in PISA 2018, each student assessed in reading received seven
units. In design A (75%), students take 2, 3, and 2 reading units across the three stages from three sets of
units, whereas students take 2, 2, and 3 reading units, respectively, in design B (25%) where the unit sets
for the last two stages are reversed compared to design A. The same probability layer was used as in PISA
2018 for routing students through different MSAT paths (see PISA 2018 Tech Report, Chapter 2). In PISA
2022, each student assessed in reading responded to 35-42 reading items, while in PISA 2018 the range
was 33-40 items. The PISA 2022 design still allowed students to take approximately the same number of
items within the same amount of assessment time.
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Table 2.4. Main survey computer-based assessment design

Per;z'::g::' Forms  Fluency | Cluster1 Cluster2 = Fluency = Cluster3 = Cluster4
1 Miadeptie) fit Riadapive)
2 Madapive) fi2 Riacaptve)
3 Magapive) fi3 Radapiie)
4 Madapiive) fi4 Riadapiie)
5 Mcapie) fi5 Riadaptie)
e e s .
8 i8 Riadapive) Madapive)
9 f9 Riadapive) Miadapive)
10 fi10 R adpive) Miagapiie)
1 i1 R adeptie) Miadaptie)
12 fl12 R adapiie) Miacapie)
13 Mepie) St S2
14 Mcaptve) S2 S3
15 Madapie) s3 4
16 Mcspoey s4 S5
17 Mcepie) S5 S6
35% (No CT=48%) 12 s1 Vot S3 - Miadapie) -
20 2 S4 Magapie)
21 S3 S5 Miadaptie)
2 84 S6 Meoaptie)
23 S5 S1 Miagaptie)
2% S6 S2 Madapive)
2% it R st 2
% f2 Riacapie) s2 s3
27 3 R s3 4
2 4 Redepte) s4 &
2 5 Rer) 85 &
2% (No CT=4%) j? ® S1 e S3 fi7 = Radapie) =
32 82 S4 fig Radapiie)
33 S3 S5 fl9 Radapiie)
34 S4 S6 fi10 Riadapive)
35 S5 S1 fi11 Rizdapie)
36 S6 S2 fi12 Ragapiie)
37 Msote) CcT CcT2
» Mcspney cm2 cT3
39 Mocspney cT3 CcT4
40 Miscaptve) CT4 CT5
" M CT5 cT
24% (No CT= NA) 2 cT2 ‘mpwcm Magapie)
43 CT3 CT5 Miadaptie)
44 CT4 CT1 Magaptie)
45 CT5 CT2 Miagapiie)
46 cT1 cT3 Miadapiie)
47 11 Racaptve) cT CT2
8 2 Ricepte) CT2 CT3
49 13 Rsceptie) CT3 CT4
50 n Risceptie) CT4 CT5
51 15 R CT5 CT1
2% (No CT=NA) 2 R 7 Reson
53 CT3 CT5 fig Ragaptie)
54 CcT4 cT fi9 Radaptie)
55 CT5 CT2 fi10 Radapiie)
56 CcT1 CT3 fi11 Riadapive)
57 st 3 cT cT2
58 s2 s4 cT2 cT3
59 s3 S5 cT3 CcT4
60 S4 S6 CT4 CT5
61 S5 st CT5 CcT1
2% (No CT= NA) 62 cT2 CT4 $1 S2
63 cT3 cT5 S2 S3
64 cT4 [l S3 S4
65 CT5 cT2 s4 S5
66 cT1 cT3 S6 St

Where: R(adaptive) represents the computer-based reading assessment (trend) in an adaptive design
M(adaptive) represents the computer-based mathematics assessment (trend and new) in an adaptive design
S1-S6 represent the computer-based science clusters (trend)

CT1-CT5 represent the computer-based creative thinking clusters (new)

fl1-fl12 represent the computer-based reading fluency clusters (frend and new items)
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Figure 2.2. Overview of main survey computer-based MSAT design - with creative thinking and
without creative thinking

With creative thinking Without creative thinking

6,300 assessed students 6,300 assessed students

(150 schools,
42 students)

(150 schools,
42 students)

P=0.35 P=0.48

Mathematicsysxy) and Science Forms Mathematics ysay) and Science Forms

P=0.48
Mathematics ysar and Reading ysar) Forms

P=0.04

Mathematicsysar) and Creative Thinking Forms Readingysan) and Science Forms

I Readi and Science Forms

'5(MSAT)

p=0.02 Readingysxn and Creative Thinking Forms

%)I Creative Thinking and Science Forms

Figure 2.3 shows an overview of the hybrid MSAT design used for mathematics in the PISA 2022 main
survey. The MSAT design for mathematics consisted of three stages and 234 mathematics items from a
total of 99 units. The items were divided into three equivalent and mutually exclusive item sets, each
consisting of 78 items from 33 units. From each item set, 16 testlets of nine or 10 items were created within
each stage, so across the three item sets and three stages, there was a total 16*3*3 = 144 testlets. Each
student took one testlet in each stage, so the total number of mathematics items taken by each student
ranged from 28-30. Within-stage linking was accomplished by having each item appear two, or sometimes
three, times across testlets associated with each stage and each group (but no more than seven times
overall). For students taking the adaptive part of the design, stage 1 consisted of a core testlet of medium
difficulty, stage 2 consisted of high- or low-difficulty testlets, and stage 3 consisted of high-, medium-, or
low-difficulty testlets administered in a rotating order to constitute three sets of equivalent instruments that
were assigned to three groups of randomly selected students (A, B, and C). For students that were
assigned to the linear part of the design, after the stage 1 core testlet, they proceeded to take a core testlet
from the other item sets at each subsequent stage. Figure 2.4 shows the testlet structure for one group
(Group A) and the item set associated with that group, as well as four example paths that a student could
take under the adaptive part of the design.

The total number of paths in the hybrid MSAT design for mathematics was 240 (see Annex Table 2.A.3).
For the adaptive component, there were 192 total paths since every testlet in stage 1 was associated with
four possible paths (going from Stage 1 > Stage 2 > Stage 3):

1. Core > Low > Low

2. Core > Low > Medium

3. Core > High > Medium

4. Core > High > High

For the linear component, a simplified design was chosen where each testlet in stage 1 was associated
with one fixed path that resulted in 48 linear forms. The forms are shown in Annex Table 2.A.4.
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Figure 2.3. Overview of the hybrid main survey computer-based MSAT design for mathematics

[ Stage 1 ] [ Stage 2 ] [ Stage 3 ]

Where:

Groups A, B, and C represent groups of randomly selected students
Blue represents adaptive parts - taken by 75% of students
Red represents linear parts - taken by 25% of students
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Figure 2.4. Example testlet structure across stages for one group

\ s N ~ D

Stage 1 Stage 2 Stage 3

Item Set 1  ltem Set2  ltem Set3

High A2-1

High A2-2 High A3-2
High A2-3 High A-3
High A2-4 High A3-4
/ Medium A3-5
High A2-6 Medium A3-6
High A2-7 Medium A3-7
High A2-8 Medium A3-8
Low A2-9 Medium A3-9
Low A2-10 Medium A3-10
Low A2-11 Medium A3-11
Low A2-12 Medium A3-12
Low A2-13 Low A3-13
Low A2-14 Low A3-14
Low A2-15 Low A3-15
Low A2-16 Low A3-16
Where:

A represents one group of randomly selected students. The structure is the same for groups B and C, and for the item sets associated with each
stage for those groups.
The arrows represent an example of four possible paths. By design, some combinations of testlets were not allowed.

The difficulty of the testlets was targeted by using subsets of the item pool as the statistical target. The
average difficulty in stage 1 was targeted by using 100% of the items. At stage 2, low difficulty testlets were
targeted by using 75% of the easiest items, and high difficulty levels were targeted by using 75% of the
hardest items. At stage 3, a similar approach was taken for low, medium, and high difficulty levels by using
50% of the easiest items, 50% of medium difficulty items, and 50% of the hardest items.

Technically, this targeting was accomplished by using the test information function (TIF) of the relevant
subsets of items as the statistical target in the assembly. However, since differences in difficulty can still
arise when only the TIF is used [see e.g. Ali and van Rijn (20162)], constraints on the test characteristic
curve (TCC) were used as well. The method resulted in the high difficulty testlets at stage 3 being more
difficult than the high difficulty testlets at stage 2, and the low difficulty testlets at stage 3 were less difficult
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than the low difficulty testlets at stage 2, which is ideal because more is known about a student’s
mathematical proficiency after two stages of assessment.

Additionally, to avoid students experiencing a large shift in difficulty levels between stages, as well as to
keep the number of possible paths to a more reasonable number, students who received a low difficulty
testlet in stage 2 could not be routed to a high difficulty testlet in stage 3, and students who received a high
difficulty testlet in stage 2 could not be routed to a low difficulty testlet in stage 3.The effect of restricting
the possible paths is minimal because there is a considerable amount of overlap in the difficulty ranges of
testlets of adjacent difficulty (i.e. low/medium and medium/high).

Cut-off values for determining how to route students were identified by first computing the intersections of
the average information functions of the testlets. On the PISA mathematics scale, the intersection of low
and high difficulty testlets at stage 2 was found to be 495. At stage 3, the intersection between low and
medium was found to be 425, and between medium and high was 550. Once these values were identified,
the inverse TCC was used to determine the cut scores based on the items within each testlet that could
be automatically scored. The cut scores were used to determine a student’s path as each stage was
completed. Simulation studies showed that this approach would result in about one third of students being
routed to each of the difficulty levels at stage 3 for a country/economy that performs around 500 — the
midpoint of the scale.

Annex Table 2.B.1 of this chapter provides a list of the cut scores, including the maximum score from
machine-coded items and the maximum possible score, for each core testlet. Annex Table 2.C.1 of this
chapter shows cut scores for each adaptive path, including the maximum score from machine-coded items
and the maximum possible score. These cut scores are based on the number of raw score points obtained
on the machine scored items alone.

Une Heure (UH) form

Consistent with previous cycles, a special one-hour test, referred to as the “Une Heure” (UH) form, was
prepared for students with special needs. The selected items were among the easier trend items (i.e.
items developed prior to PISA 2015) in each core domain and had a reduced reading load. The UH form
contained about half as many items as the other forms, with each cluster including from seven to nine
items. In PISA 2022 the UH form was comprised of about 53% mathematics, 21% reading, and 26%
science items.

The UH form included two 15-minute clusters of mathematics (MU1 and MU2), one 15-minute cluster of
reading (RU1) and one 15-minute cluster of science (SU1). The assignment of this form followed the
approach described previously for the assignment of the base test form. The UH form was assigned base
form 99 (as shown in Table 2.5.).

Table 2.5. Main survey computer-based UH form design

Form Cluster 1 | Cluster 2 | Cluster 3 | Cluster 4
99 (UH) MU1 MuU2 RU1 SU1

Where M = mathematics, R = reading, and S = science

The UH form was accompanied by a special UH student background questionnaire that included only a
subset of items from the regular background questionnaire (primarily trend items) in a single form design
that was administered in CBA only. No PBA participants chose to administer the UH Form.
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Assessment of financial literacy

The assessment of financial literacy was again offered as an international option in PISA 2022. The
cognitive instruments included trend items from the PISA 2012, PISA 2015, and PISA 2018 assessments,
plus a few new units that were developed for PISA 2022. Financial literacy was administered only as a
computer-based assessment to an additional sample of students at the same schools sampled for PISA.

As in PISA 2018, the financial literacy assessment was administered to a separate sample of PISA-eligible
students who took, in addition to the financial literacy assessment, a combination of reading or
mathematics items. The total testing time for each student was two hours (120 minutes). The sample of
students who took the financial literacy assessment are referred to as the “Financial Literacy sample”.

Field trial design for the financial literacy assessment

For the 2022 field trial of the financial literacy assessment, the main sample was augmented by adding a
sample of approximately 253 students who were assigned one of the 12 financial literacy testing forms.
These forms included 60 minutes of financial literacy items and either 60 minutes of reading items or 60
minutes of mathematics items. These were based on using two financial literacy clusters (F1 and F2),
MSAT reading items, and six of the seven trend mathematics clusters (M1 to M6ab). The design is shown
in Table 2.6. . The 12 financial literacy forms were administered to Group 1 students (FUO) and each form
was administered to about 32 students within each country/economy.

Table 2.6. Field trial computer-based financial literacy design

Form Cluster 1 | Cluster 2 Cluster 3 | Cluster 4
70 M1 M2 F1 F2
71 M3 M4 F2 F1
72 M5 M6ab F1 F2
73 fl1 R F2 F1
74 fl2 R (adaptive) F1 F2
75 I3 R (adapiive) F2 F1
76 F2 F1 M2 M5
77 F1 F2 M4 M1
78 F2 F1 M6ab M3
79 F1 F2 fl4 R adaptive)

80 F2 F1 fl5 R (adaptive)
81 F1 F2 fle R (adaptive)

Where:

F1-F2 represent the computer-based financial literacy clusters (new and trend)

R(adaptive) represents the computer-based reading assessment (trend and new) in an adaptive design
M1-M@6ab represent the computer-based mathematics trend clusters

fl1-fl6 represent reading fluency clusters
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Main survey financial literacy design

For the main survey, countries/economies participating in the financial literacy assessment were required
to assess 1,650 additional students. Each student that took the financial literacy assessment took 60
minutes of financial literacy items, and then either mathematics or reading items. Students taking the
financial literacy assessment did not take any of the science items and therefore they do not have science
literacy proficiency estimates.

The main survey version of the assessment instruments included 46 financial literacy items, of which 41
were trend items and 5 were new items. These items were organized into two 30-minute clusters of
financial literacy (F1 and F2) that were rotated into eight forms each containing 60 minutes of financial
literacy and 60 minutes of either MSAT mathematics or MSAT reading items, as shown in Table 2.7. .

Table 2.7. Main survey computer-based financial literacy design

Form Cluster1 | Cluster 2 | Fluency | Cluster 3 | Cluster 4
67 Miadaptive) F1 F2
68 Magaptive) F2 F1
69 F1 F2 Madaptive)
70 F2 F1 Madaptie)
71 Rt F1 F2
72 Reaig) F2 F1
73 F1 F2 fl7 R (adaptive)
74 F2 F1 fl8 R (adaptive)

Where:

F1-F2 represent the computer-based financial literacy clusters (new and trend)

R(adaptive) represents the computer-based reading assessment (trend and new) in an adaptive design
M(adaptive) represents the computer-based mathematics assessment (trend and new) in an adaptive design
fl7-f8 represent reading fluency clusters

Assigning mathematics units to the multistage adaptive design

As noted earlier, the MSAT design for mathematics expanded and enhanced what was accomplished with
the adaptive design for reading in PISA 2018. Test assembly for PISA 2022 was implemented in four steps:

Assemble non-overlapping parallel item sets.
Assemble core and adaptive testlets from each item set.

@ nNp o~

Assemble multistage adaptive paths using the core and adaptive testlets.
4. Assemble linear forms using the core testlets.

In each step, mixed-integer linear programming was used (van der Linden, 20053; Diao and van der
Linden, 2011p4; van Rijn et al., 2022;5)). In the first step, the decision variables were defined as which unit
was to be in which item set. For the second step, the decision variables were defined as which unit was to
be in which testlet. In the third step, they were to describe which of the core and adaptive testlets was in
which multistage adaptive path. Finally, in step four, they indicated which core testlets were in which linear
form. Furthermore, all steps but the first consisted of multiple assemblies (e.g. in step 2, 16 core testlets
were assembled from item set A, 16 core testlets were from item set B, etc.)
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The objective in each step was always to minimize the difference with respect to a target TIF. In each step,
constraints on the following variables were set: item exposure, number of units, number of items, maximum
score, maximum human score, number of trend/new items, number of dichotomous/polytomous items,
item format, content subdomain, process subdomain, overlap, median response time, and TCC.

As an example, the assembly of a set of core testlets is illustrated. In this case, the main decision variables
of the assembly are defined as follows

{ 1, if unit u in testlet t,
Xyt =

0, otherwise. Formula 2.1

Under local independence, the information function of a unit is the sum of item information functions :
L,(6) = Xiev, I;(68), where V, indicates the set of items in unit u. Similarly, the unit characteristic curve (i.e.

the expected score on a unit as a function of 8) is the sum of item characteristic curves : T, (0) =
Yiev, Ti(6). The target TIF is denoted by 7(8) and the objective is to minimize e subject to

u
7(0]-) —€< Z Iu(Bj)xut < .’7(9]-) +¢€, foralljandy Formula 2.2

u=1

where € > 0 and U is the number of units in the used item set. For the core testlets, the target TIF was set
proportional to the TIF of the item set. The number of 6 points, indexed by j, at which to evaluate the TIF
was three. To avoid potential differences in the TCC, an interval of one score point around the target TCC,
7(6;), was allowed, which can be formalized as

U
7(6;)—05< Z T,(6;)xy < T(6;) + 0.5, foralljand Formula 2.3

u=1

Other constraints of category ¢ can be formulated as:

U
ncmin < Z Ny Xy < nrcnax’ for all ¢, Formula 2.4

u=1

where n™" is the minimum required number (e.g. the number of items, the maximum score), n,, is the
number for category c of unit u, and n" is the maximum required number. Note that the constraints here
can be both categorical and numerical. For the core testlets, the number of items was constrained to either
9 or 10 and the maximum score to 12 or 13. Bounds on the number of common items between testlets
(overlap) can be added with the following set of constraints:

U
ng'" < Z NyZyer < NI, forallt<t,

u=1
2Zyper < Xyp + Xy, forallu,

Zyer! = Xye +xyr — 1, forall u,

Formula 2.5
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where nT'" and n® are the minimum and maximum number of common items, n,, is the number of items
of unit u, z,,;,+ are additional decision variables that indicate whether unit u is in both testlet t and t’ with t <
t. The last two constraints are needed to keep the values of the decision variables consistent [see van der
Linden (2005, p. 145;))].

Across all steps of the assembly, the total number of decision variables was about 92,000 and the total
number of constraints was about 174,000, too many to list all of them here. Furthermore, the assembly
was an iterative process in the sense that desired constraints could not always be implemented due to
availability (e.g. not enough items of a specific type) or infeasibility (i.e. no solution could be found). In the
latter case, a process called feasibility relaxation was used in which weights were assigned to give higher
priority to more problematic constraint violations (e.g. items being overused) and lower priority to less
problematic constraint violations (e.g. content constraints) [e.g. Lundell and Kronqvist (2022)].

To evaluate the expected efficiency of the MSAT design, Figure 2.5 shows the average relative efficiency
based on the average TIF of the MSAT paths over the average TIF of linear forms using estimated item
parameters from the field trial (only international item parameters were used). Values larger than one
indicate that the MSAT paths are more efficient than the linear forms. It can be seen that the MSAT paths
provide more information than the linear forms when the proficiency level would match the difficulty level
of the path (e.g. the curve for the low-low path exceeds one for lower proficiency values).

Figure 2.5. Average relative efficiency of MSAT paths over linear forms for PISA 2022 mathematics
test design

Average Relative Efficiency

— Low-Low = Low-Medium High-Medium === High-High

Average Relative Efficiency

200 300 400 500 600 700 800

PISA Mathematics Scale
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(2]

(4]

6]

(3]

(3]

(1]

1. The mode of assessment for most of the participants was computer-based (77 CBA participants),

with 4 participants implementing the PISA 2022 cycle as a paper-based survey.

2. See https://www.oecd.org/pisa/pisa-for-development/.
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Annex 2.A. Main survey items

Annex Table 2.A.1. Chapter 2: Main survey mathematics analysis

Tables Title
Table 2.A.2 Number of items by domain and across cycles in the main survey
Table 2.A.3 Main survey computer-based MSAT paths for mathematics
Table 2.A.4 Main survey computer-based linear forms for mathematics

Annex Table 2.A.2. Number of items by domain and across cycles in the main survey

2000 2003 2006 2009 2012 2015 2018 2022
Reading 129 28 28 131 44 103 245 197
Mathematics 43 84 48 35 109 83 83 234
Science 45 34 103 53 53 184 115 115
Total Across 217 146 179 219 206 370 443 546

Domains

Note: Bold numbers indicate the major domain in each cycle. For the 2015 and 2018 cycles, the computer-based mathematics instrument
contained 82 items, while the equivalent paper-based instrument contained 83 items. This is because there was one item that was not able to
be transitioned to a computer-based delivery in 2015 (the item requires students to draw on a map). The number of mathematics items in the
2022 cycle includes 74 "trend" items (i.e. items developed prior to this cycle) and 160 "new" items (i.e. items developed this cycle).

Annex Table 2.A.3. Main survey computer-based MSAT paths for mathematics

MSAT_Path Difficulty_Level Core_Testlet Adaptive_1_Testlet Adaptive_2_Testlet
1 Low_Low MTA001 MTB108 MTC203
2 Low_Low MTA002 MTB103 MTC204
3 Low_Low MTA003 MTB105 MTC204
4 Low_Low MTA004 MTB105 MTC201
5 Low_Low MTA005 MTB104 MTC202
6 Low_Low MTA006 MTB107 MTC204
7 Low_Low MTA007 MTB104 MTC202
8 Low_Low MTA008 MTB108 MTC203
9 Low_Low MTA009 MTB101 MTC201
10 Low_Low MTA010 MTB106 MTC202
11 Low_Low MTA011 MTB101 MTC201
12 Low_Low MTA012 MTB103 MTC203
13 Low_Low MTA013 MTB107 MTC202
14 Low_Low MTA014 MTB102 MTC201
15 Low_Low MTA015 MTB102 MTC203
16 Low_Low MTA016 MTB106 MTC204
17 Low_Medium MTA001 MTB108 MTC206
18 Low_Medium MTAQ02 MTB103 MTC212
19 Low_Medium MTA003 MTB105 MTC205
20 Low_Medium MTA004 MTB105 MTC208
21 Low_Medium MTA005 MTB104 MTC211
22 Low_Medium MTA006 MTB107 MTC206
23 Low_Medium MTA007 MTB104 MTC207
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MSAT_Path Difficulty_Level Core_Testlet Adaptive_1_Testlet Adaptive_2_Testlet
24 Low_Medium MTAO008 MTB108 MTC210
25 Low_Medium MTA009 MTB101 MTC208
26 Low_Medium MTA010 MTB106 MTC210
27 Low_Medium MTAO011 MTB101 MTC212
28 Low_Medium MTAQ12 MTB103 MTC209
29 Low_Medium MTA013 MTB107 MTC211
30 Low_Medium MTAO014 MTB102 MTC209
3 Low_Medium MTA015 MTB102 MTC205
32 Low_Medium MTAQ16 MTB106 MTC207
33 High_Medium MTAOQ01 MTB113 MTC206
34 High_Medium MTA002 MTB115 MTC212
35 High_Medium MTA003 MTB110 MTC205
36 High_Medium MTA004 MTB112 MTC211
37 High_Medium MTAO005 MTB116 MTC207
38 High_Medium MTAQ06 MTB111 MTC209
39 High_Medium MTAOQ07 MTB114 MTC211
40 High_Medium MTA008 MTB114 MTC210
41 High_Medium MTA009 MTB113 MTC208
42 High_Medium MTA010 MTB110 MTC210
43 High_Medium MTAO011 MTB115 MTC212
44 High_Medium MTAQ12 MTB109 MTC206
45 High_Medium MTA013 MTB116 MTC207
46 High_Medium MTAO014 MTB109 MTC205
47 High_Medium MTA015 MTB111 MTC209
48 High_Medium MTAQ16 MTB112 MTC208
49 High_High MTAOQ01 MTB113 MTC213
50 High_High MTA002 MTB115 MTC214
51 High_High MTAO003 MTB110 MTC216
52 High_High MTAOQ04 MTB112 MTC213
53 High_High MTA005 MTB116 MTC215
54 High_High MTAO006 MTB111 MTC214
55 High_High MTAOQ07 MTB114 MTC215
56 High_High MTA008 MTB114 MTC214
57 High_High MTA009 MTB113 MTC213
58 High_High MTA010 MTB110 MTC216
59 High_High MTA011 MTB115 MTC214
60 High_High MTA012 MTB109 MTC215
61 High_High MTAO013 MTB116 MTC215
62 High_High MTAO014 MTB109 MTC216
63 High_High MTAO015 MTB111 MTC213
64 High_High MTA016 MTB112 MTC216
65 Low_Low MTB001 MTC103 MTA204
66 Low_Low MTB002 MTC107 MTA201
67 Low_Low MTB003 MTC101 MTA204
68 Low_Low MTB004 MTC106 MTA203
69 Low_Low MTB005 MTC104 MTA201
70 Low_Low MTB006 MTC103 MTA204
7 Low_Low MTB007 MTC105 MTA203
72 Low_Low MTB008 MTC102 MTA203
73 Low_Low MTB009 MTC108 MTA202
74 Low_Low MTB010 MTC106 MTA201
75 Low_Low MTB011 MTC108 MTA202
76 Low_Low MTB012 MTC107 MTA201
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MSAT_Path Difficulty_Level Core_Testlet Adaptive_1_Testlet Adaptive_2_Testlet
77 Low_Low MTBO013 MTC105 MTA203
78 Low_Low MTBO014 MTC104 MTA202
79 Low_Low MTBO015 MTC101 MTA204
80 Low_Low MTBO016 MTC102 MTA202
81 Low_Medium MTBO001 MTC103 MTA212
82 Low_Medium MTB002 MTC107 MTA206
83 Low_Medium MTB003 MTC101 MTA211
84 Low_Medium MTB004 MTC106 MTA208
85 Low_Medium MTB005 MTC104 MTA205
86 Low_Medium MTB006 MTC103 MTA211
87 Low_Medium MTB007 MTC105 MTA208
88 Low_Medium MTB008 MTC102 MTA209
89 Low_Medium MTB009 MTC108 MTA206
90 Low_Medium MTB010 MTC106 MTA207
9N Low_Medium MTBO011 MTC108 MTA209
92 Low_Medium MTBO012 MTC107 MTA207
93 Low_Medium MTB013 MTC105 MTA205
94 Low_Medium MTBO014 MTC104 MTA210
95 Low_Medium MTBO015 MTC101 MTA212
96 Low_Medium MTB016 MTC102 MTA210
97 High_Medium MTBO001 MTC113 MTA211
98 High_Medium MTB002 MTC114 MTA208
99 High_Medium MTBO003 MTC112 MTA212
100 High_Medium MTBO004 MTC113 MTA212
101 High_Medium MTBO005 MTC110 MTA205
102 High_Medium MTBO006 MTC114 MTA208
103 High_Medium MTBO007 MTC109 MTA211
104 High_Medium MTBO008 MTC115 MTA207
105 High_Medium MTB009 MTC110 MTA209
106 High_Medium MTB010 MTC111 MTA209
107 High_Medium MTB011 MTC115 MTA206
108 High_Medium MTB012 MTC116 MTA210
109 High_Medium MTB013 MTC109 MTA206
110 High_Medium MTB014 MTC116 MTA210
111 High_Medium MTB015 MTC112 MTA205
112 High_Medium MTB016 MTC111 MTA207
113 High_High MTB001 MTC113 MTA213
114 High_High MTB002 MTC114 MTA215
115 High_High MTB003 MTC112 MTA216
116 High_High MTB004 MTC113 MTA214
117 High_High MTB005 MTC110 MTA214
118 High_High MTB006 MTC114 MTA215
119 High_High MTB007 MTC109 MTA216
120 High_High MTB008 MTC115 MTA214
121 High_High MTB009 MTC110 MTA213
122 High_High MTB010 MTC111 MTA215
123 High_High MTB011 MTC115 MTA216
124 High_High MTB012 MTC116 MTA213
125 High_High MTB013 MTC109 MTA216
126 High_High MTB014 MTC116 MTA215
127 High_High MTB015 MTC112 MTA214
128 High_High MTB016 MTC111 MTA213
129 Low_Low MTCO001 MTA103 MTB201

PISA 2022 TECHNICAL REPORT © OECD 2024



| 47

MSAT_Path Difficulty_Level Core_Testlet Adaptive_1_Testlet Adaptive_2_Testlet
130 Low_Low MTC002 MTA101 MTB202
131 Low_Low MTC003 MTA107 MTB202
132 Low_Low MTC004 MTA105 MTB201
133 Low_Low MTC005 MTA101 MTB204
134 Low_Low MTC006 MTA104 MTB201
135 Low_Low MTC007 MTA108 MTB202
136 Low_Low MTC008 MTA104 MTB203
137 Low_Low MTC009 MTA103 MTB203
138 Low_Low MTCO010 MTA102 MTB203
139 Low_Low MTCO11 MTA106 MTB204
140 Low_Low MTCO012 MTA107 MTB202
141 Low_Low MTCO013 MTA106 MTB204
142 Low_Low MTCO014 MTA105 MTB201
143 Low_Low MTC015 MTA108 MTB204
144 Low_Low MTC016 MTA102 MTB203
145 Low_Medium MTC001 MTA103 MTB210
146 Low_Medium MTC002 MTA101 MTB212
147 Low_Medium MTC003 MTA107 MTB207
148 Low_Medium MTC004 MTA105 MTB211
149 Low_Medium MTC005 MTA101 MTB208
150 Low_Medium MTC006 MTA104 MTB209
151 Low_Medium MTC007 MTA108 MTB211
152 Low_Medium MTCO008 MTA104 MTB208
153 Low_Medium MTC009 MTA103 MTB210
154 Low_Medium MTC010 MTA102 MTB205
155 Low_Medium MTCO11 MTA106 MTB206
156 Low_Medium MTC012 MTA107 MTB209
157 Low_Medium MTC013 MTA106 MTB212
158 Low_Medium MTCO014 MTA105 MTB205
159 Low_Medium MTCO015 MTA108 MTB207
160 Low_Medium MTCO016 MTA102 MTB206
161 High_Medium MTCO001 MTA112 MTB205
162 High_Medium MTC002 MTA115 MTB210
163 High_Medium MTC003 MTA110 MTB209
164 High_Medium MTC004 MTA113 MTB207
165 High_Medium MTC005 MTA109 MTB206
166 High_Medium MTC006 MTA109 MTB212
167 High_Medium MTCO007 MTA112 MTB208
168 High_Medium MTCO008 MTA114 MTB207
169 High_Medium MTC009 MTA115 MTB208
170 High_Medium MTCO010 MTA110 MTB205
17 High_Medium MTCO11 MTA113 MTB211
172 High_Medium MTCO012 MTA116 MTB209
173 High_Medium MTCO013 MTA114 MTB206
174 High_Medium MTCO014 MTA116 MTB210
175 High_Medium MTCO015 MTA111 MTB212
176 High_Medium MTCO016 MTA111 MTB211
177 High_High MTCO001 MTA112 MTB215
178 High_High MTC002 MTA115 MTB214
179 High_High MTC003 MTA110 MTB216
180 High_High MTC004 MTA113 MTB214
181 High_High MTC005 MTA109 MTB216
182 High_High MTC006 MTA109 MTB215
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MSAT_Path Difficulty_Level Core_Testlet Adaptive_1_Testlet Adaptive_2_Testlet

183 High_High MTC007 MTA112 MTB213
184 High_High MTC008 MTA114 MTB214
185 High_High MTC009 MTA115 MTB214
186 High_High MTCO010 MTA110 MTB216
187 High_High MTCO11 MTA113 MTB213
188 High_High MTCO012 MTA116 MTB216
189 High_High MTCO013 MTA114 MTB213
190 High_High MTCO014 MTA116 MTB215
191 High_High MTCO015 MTA111 MTB213
192 High_High MTCO016 MTA111 MTB215

Where:

MT = Math Testlet

A-B-C = Set

0-1-2 (the single digit immediately to the right of the set letter) = Stage
0 = core, 1 = adaptive stage 1, 2 = adaptive stage 2
01-16 (the last two digits on the right) = testlet number

Examples:
T A 0 d 08
MTA008
Math Testlet setA core stage testlet 08
MT B 2 14
MTB214
Math Testlet setB adaptive stage 2 testlet 14

Annex Table 2.A.4. Main survey computer-based linear forms for mathematics

Linear_Form Core_Testlet_1 Core_Testlet_2 Core_Testlet_3
1 MTA001 MTB010 MTCO015
2 MTA002 MTB014 MTCO010
3 MTA003 MTB001 MTCO013
4 MTA004 MTBO011 MTCO014
5 MTA005 MTB005 MTCO005
6 MTA006 MTB008 MTCO004
7 MTA007 MTB016 MTCO012
8 MTA008 MTBO007 MTCO016
9 MTA009 MTB006 MTC009
10 MTA010 MTB009 MTCO011
11 MTAO011 MTB004 MTCO008
12 MTA012 MTB013 MTCO006
13 MTA013 MTB002 MTC002
14 MTA014 MTB003 MTCO001
15 MTAO15 MTBO012 MTCO007
16 MTAO16 MTB015 MTC003
17 MTBO001 MTCO001 MTA010
18 MTB002 MTC005 MTA002
19 MTB003 MTC008 MTAO004
20 MTB004 MTC003 MTAO015
21 MTBO005 MTCO14 MTA007
22 MTBO006 MTCO010 MTAO11
23 MTB007 MTC016 MTAO005
24 MTB008 MTC006 MTAO012
25 MTB009 MTCO011 MTAO014
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Linear_Form Core_Testlet_1 Core_Testlet 2 Core_Testlet_3

26 MTB010 MTCO015 MTAQ01
27 MTBO11 MTCO013 MTAO016
28 MTBO012 MTC002 MTA009
29 MTB013 MTC009 MTAQ06
30 MTB014 MTC007 MTA003
3 MTB015 MTC004 MTAO008
32 MTBO016 MTCO012 MTA013
33 MTC001 MTA012 MTB002
34 MTC002 MTA005 MTB007
35 MTC003 MTAO015 MTB013
36 MTC004 MTAO008 MTBO015
37 MTC005 MTA002 MTB004
38 MTCO006 MTAQ06 MTB008
39 MTCO007 MTA016 MTB012
40 MTCO008 MTA004 MTBO11
41 MTC009 MTA010 MTB006
42 MTC010 MTA009 MTB009
43 MTCO011 MTAO014 MTB014
44 MTC012 MTA013 MTB016
45 MTCO013 MTAO007 MTB003
46 MTCO014 MTA003 MTB005
47 MTC015 MTAOQ01 MTB010
48 MTCO016 MTAO11 MTBO0O01

Where:

MT = Math Testlet

A-B-C = Set

0 (the single digit immediately to the right of the set letter) = Stage

Only core testlets were used with the linear design
01-16 (the last two digits on the right) = testlet number
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Annex 2.B. Core testlet

Annex Table 2.B.1. Core testlet cut scores

Core Core Cut Score Max. Max.
Testlet Low-High Machine Score Total Score
MTAO001 6 10 13
MTA002 5 1 13
MTA003 6 1 13
MTA004 6 9 12
MTA005 6 1 13
MTA006 6 9 13
MTAO007 6 10 12
MTAO008 6 9 12
MTAO009 5 1 13
MTA010 5 1 13
MTAO11 5 10 13
MTA012 6 1 13
MTAO013 5 9 12
MTAO014 6 1 13
MTAO015 6 1 13
MTA016 6 9 12
MTB001 6 9 12
MTB002 6 9 13
MTBO003 6 10 12
MTBO004 6 1 13
MTBO005 6 1 13
MTBO006 6 9 12
MTBO007 6 9 12
MTBO008 5 1 13
MTBO009 6 10 13
MTBO010 6 1 13
MTBO11 6 1 13
MTB012 6 1 13
MTBO013 5 1 13
MTB014 6 1 13
MTBO15 6 9 12
MTB016 6 10 12
MTCO001 6 10 12
MTC002 6 1 13
MTCO003 6 1 13
MTCO004 5 1 13
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Core Core Cut Score Max. Max.
Testlet Low-High Machine Score Total Score
MTCO005 6 10 12
MTC006 6 1 13
MTCO007 6 9 1
MTC008 6 12 14
MTCO009 5 1 13
MTC010 6 10 12
MTCO011 5 10 12
MTCO012 5 9 13
MTC013 5 10 12
MTCO014 6 10 13
MTC015 5 10 12
MTC016 6 1 13
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Annex 2.C. Adaptive testlet

Annex Table 2.C.1. Adaptive testlet cut scores

Core Adaptive 1 Adaptive 1 Cut Score Adaptive 1 Cut Score Max. Max.
Testlet Testlet Low-Medium Medium-High Machine Score Total Score
MTA001 MTB108 9 99 20 26
MTAO001 MTB113 99 12 19 25
MTA002 MTB103 9 99 21 25
MTA002 MTB115 99 12 20 25
MTAO003 MTB105 10 99 21 25
MTAO003 MTB110 99 12 21 26
MTA004 MTB105 10 99 19 24
MTA004 MTB112 99 1 19 24
MTAO005 MTB104 1 99 22 26
MTAO005 MTB116 99 12 20 25
MTAO006 MTB107 10 99 20 26
MTAO006 MTB111 99 13 20 26
MTAO007 MTB104 1 99 21 25
MTAO007 MTB114 99 12 21 25
MTAO008 MTB108 9 99 19 25
MTAO008 MTB114 99 12 20 25
MTA009 MTB101 10 99 22 26
MTA009 MTB113 99 1 20 25
MTA010 MTB106 10 99 21 26
MTA010 MTB110 99 1 21 26
MTAO11 MTB101 10 99 21 26
MTAO11 MTB115 99 12 19 25
MTA012 MTB103 10 99 21 25
MTA012 MTB109 99 14 22 26
MTA013 MTB107 10 99 20 25
MTA013 MTB116 99 1 18 24
MTA014 MTB102 10 99 21 25
MTA014 MTB109 99 13 22 26
MTA015 MTB102 1 99 21 25
MTAO015 MTB111 99 13 22 26
MTA016 MTB106 1 99 19 25
MTA016 MTB112 99 1 19 24
MTB001 MTC103 10 99 19 24
MTB001 MTC113 99 12 20 25
MTB002 MTC107 1 99 20 26
MTB002 MTC114 99 12 19 25
MTBO003 MTC101 10 99 20 24
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Core Adaptive 1 Adaptive 1 Cut Score Adaptive 1 Cut Score Max. Max.
Testlet Testlet Low-Medium Medium-High Machine Score Total Score
MTB003 MTC112 99 12 20 24
MTB004 MTC106 9 99 21 26
MTBO004 MTC113 99 12 22 26
MTB005 MTC104 1 99 22 26
MTBO005 MTC110 99 13 21 25
MTB006 MTC103 10 99 19 24
MTBO006 MTC114 99 12 19 24
MTBO007 MTC105 10 99 19 25
MTB007 MTC109 99 12 19 25
MTBO008 MTC102 9 99 22 26
MTB008 MTC115 99 11 21 25
MTB009 MTC108 10 99 20 25
MTB009 MTC110 99 13 20 25
MTB010 MTC106 9 99 21 26
MTBO010 MTC111 99 1 21 26
MTBO011 MTC108 10 99 21 25
MTBO11 MTC115 99 13 21 25
MTB012 MTC107 11 99 22 26
MTBO012 MTC116 99 12 21 26
MTBO013 MTC105 10 99 21 26
MTB013 MTC109 99 12 21 26
MTBO14 MTC104 1 99 22 26
MTB014 MTC116 99 13 21 26
MTBO015 MTC101 10 99 19 24
MTBO015 MTC112 99 12 19 24
MTB016 MTC102 10 99 21 25
MTB016 MTC111 99 1 20 25
MTC001 MTA103 10 99 20 24
MTCO001 MTA112 99 13 21 25
MTC002 MTA101 10 99 21 25
MTC002 MTA115 99 13 21 25
MTCO003 MTA107 9 99 21 27
MTC003 MTA110 99 12 21 26
MTC004 MTA105 9 99 22 26
MTCO004 MTA113 99 12 22 26
MTC005 MTA101 9 99 20 24
MTC005 MTA109 99 12 21 25
MTCO006 MTA104 1 99 21 25
MTC006 MTA109 99 13 22 26
MTCO007 MTA108 10 99 19 23
MTCO007 MTA112 99 13 20 24
MTCO008 MTA104 10 99 22 26
MTCO008 MTA114 99 12 22 27
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Core Adaptive 1 Adaptive 1 Cut Score Adaptive 1 Cut Score Max. Max.
Testlet Testlet Low-Medium Medium-High Machine Score Total Score
MTC009 MTA103 9 99 21 25
MTC009 MTA115 99 12 21 25
MTCO010 MTA102 9 99 19 25
MTC010 MTA110 99 12 20 25
MTCO11 MTA106 10 99 21 25
MTCO11 MTA113 99 12 21 25
MTCO012 MTA107 9 99 19 27
MTCO012 MTA116 99 1 21 25
MTC013 MTA106 10 99 21 25
MTCO013 MTA114 99 12 20 25
MTC014 MTA105 11 99 21 26
MTCO014 MTA116 99 13 22 25
MTC015 MTA108 9 99 20 24
MTC015 MTA111 99 12 21 25
MTC016 MTA102 9 99 20 26
MTC016 MTA111 99 13 22 26

Note: 99 = not applicable.

PISA 2022 TECHNICAL REPORT © OECD 2024



| 55

3 Test Development for the Core
Domains

Introduction

This chapter describes the processes used by the PISA Core A contractor, Educational Testing Service
(ETS), and the international test development team to develop the tests for the core domains in the PISA
2022 cycle.

The tests for the PISA 2022 cycle included the following:

e a mathematics test, the major domain in PISA 2022

e areading and a science test, the two minor domains

e a creative thinking test, the innovative domain for this cycle, and
e afinancial literacy test, the international option for this cycle.

Test design and development for the Creative Thinking domain is presented and discussed in the
Chapter 4 [Development of the PISA 2022 Innovative Domain Assessment] of this technical report.

In the PISA 2015 cycle, PISA moved from a primarily paper-based delivery survey that included optional
computer-based modules, to a fully computer-delivered survey. A paper-based version of the assessment
that included only trend units was developed for the small number of participants that chose not to
implement the computer-delivered survey. The PISA 2018 cycle retained this same paper-based option,
using the same paper-based materials as the PISA 2015 cycle. The PISA 2022 cycle retained this paper-
based option as well; however, only one participant used the same paper-based materials as in the 2015
and 2018 cycles. The other paper-based participants administered a “new” instrument that was first used
in the PISA for Development (PISA-D) assessment. This “new” paper-based instrument, which contained
a substantial amount of material that overlapped with computer- and paper-based trend material
administered by other participants, was comprised of clusters of units assessing mathematics, science,
reading, and reading components.

The computer-based delivery mode allows PISA to measure new and expanded aspects of the domain
constructs. In mathematics, new material for PISA 2022 included items developed to assess mathematical
reasoning as a separate process classification, and items that leveraged the use of the digital environment
(e.g. spreadsheets, simulators, data generators, drag-and-drop, etc.). A mixed-design that included a
computer-based multistage adaptive testing was also adopted for the mathematics literacy domain to
further improve measurement accuracy and efficiency, especially at the extremes of the proficiency scale.
In financial literacy, some new units were developed based on an updated framework and to ensure
adequate coverage of the domain following the release/removal of several units following the 2018
administration.

As noted in the list above, the core domains in PISA rotate between being a major or a minor domain.
Annex Table 3.A.2. shows the number of items in the main survey for the core domains for each PISA
cycle since PISA 2000. Under this approach for measuring trends, each domain goes through a domain
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rotation that begins with a new or revised framework and continues with the two subsequent cycles in
which it becomes a minor domain. The rotation concludes, and starts again, with becoming a major domain
three cycles later. The third cycle- after alternating with the other two main domains - then involves another
revision of the framework to reflect the current thinking about assessment for the new data collection as a
major domain. For example, the revised framework for mathematics as the major domain in PISA 2022
and the introduction of computer-based items broadened the construct beyond what was measured in
PISA 2012, the last time that mathematics was a major domain. Under the current design, the mathematics
framework and instruments are expected to remain constant for the next two PISA cycles, with the next
revision of the mathematics assessment and items expected for the PISA cycle to take place after PISA
2029, when mathematics will again be the major domain. Note that over time, the number of items included
for minor domains has increased, which has helped stabilize and improve the measurement of trends for
the minor domains by making the construct coverage for each minor domain comparable to that of a major
domain. However, there has been a reduction in the number of student responses per item for the minor
domains.

In addition to the three core domains (science, mathematics, and reading) and the innovative domain
(creative thinking), the PISA 2022 assessment also included an optional assessment of financial literacy,
which was administered only as a computer-based assessment.

Annex Table 3.A.3 and Annex Table 3.A.4 present the domain coverage for the computer- and paper-
based assessments, respectively. All new items for mathematics were developed as computer-based
items. The mathematics field trial design included seven clusters of trend items and twelve clusters of new
items to study unit order effects. This was carried out in preparation for the introduction of the multistage
adaptive testing design in the main survey. Then, in the main survey, the mathematics items were assigned
according to the multistage adaptive design described in Chapter 2 [The PISA 2022 Integrated Assessment
Design] of this report.

As shown in Annex Table 3.A.3, there was no new item development for science or reading in PISA 2022.
Both financial literacy and creative thinking were administered only as part of the computer-based
assessment and therefore all item development was done for computer delivery, although most of the trend
items for financial literacy were originally developed for a paper-based administration.

As shown in Annex Table 3.A.4, there was a paper-based instrument that was used in the PISA 2015 and
the PISA 2018 cycles, which contain only items taken from cycles prior to PISA 2015. Only one of the
participants administered these instruments. The other three paper-based participants used a “new” paper-
based instrument that was first used in PISA for Development.

Une Heure (UH) form

Consistent with previous cycles, a special one-hour test, referred to as the “Une Heure” (UH) form, was
prepared for students with special needs. The selected items were among the easier trend items (i.e. items
developed prior to PISA 2015) in each core domain and had a reduced reading load. The UH form
contained about half as many items as the other forms, with each cluster including from seven to nine
items. In PISA 2022 the UH form was comprised of about 53% mathematics, 21% reading, and 26%
science items. The UH form included two 15-minute clusters of mathematics (MU1 and MU2), one 15-
minute cluster of reading (RU1) and one 15-minute cluster of science (SU1).

The UH form was accompanied by a special UH student background questionnaire that included only a
subset of items from the regular background questionnaire (primarily trend items) in a single form design
that was administered in CBA only. No PBA participants chose to administer the UH Form.
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Assessment of financial literacy

The assessment of financial literacy was again offered as an international option in PISA 2022. The
financial literacy instrument included trend items from the PISA 2012, PISA 2015, and PISA 2018
assessments, plus a few new units that were developed for PISA 2022. Financial literacy was administered
only as a computer-based assessment.

Like in PISA 2018, the financial literacy assessment was administered to a separate sample of PISA-
eligible students who took, in addition to the financial literacy assessment, reading or mathematics items.
As with students sitting PISA as part of the main sample described in Chapter 2, the total testing time for
each student was two hours (120 minutes) for the cognitive test.

The 2022 mathematics assessment framework’

For each PISA domain, an assessment framework is created to guide instrument development and
interpretation in accordance with the policy requirements of the PISA Governing Board. The frameworks
define the domains, describe the scope of the assessment, specify the structure of the test — including item
format and the target distribution of items according to important framework dimensions — and outline the
possibilities for reporting results. For PISA 2022, a subject matter expert group (SMEG) was convened to
develop a framework for mathematical literacy under the guidance of RTI International and with input from
the PISA Governing Board and Core A (ETS). A separate expert group, convened by ACT (Core B3),
worked on creative thinking.

Mathematical literacy, for PISA 2022, is defined as follows:

Mathematical literacy is an individual’s capacity to reason mathematically and to formulate, employ, and
interpret mathematics to solve problems in a variety of real-world contexts. It includes concepts, procedures,
facts and tools to describe, explain and predict phenomena. It assists individuals to know the role that
mathematics plays in the world and to make the well-founded judgments and decisions needed by constructive,
engaged and reflective 21st century citizens.

Additionally, the definition of mathematical literacy for PISA 2022 can be considered with respect to three
interrelated concepts, which are represented in Figure 3.1 and will be explained in this section. These
interrelated concepts are:

1. Cognitive Processes: mathematical reasoning and the problem-solving model

2. Content Knowledge: how the domain is organized into categories

3. Contexts: the real-world “setting” in which items are presented, including select 21t Century skills
that are supported and developed as part of being mathematically literate.
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Figure 3.1. Mathematical literacy for PISA 2022
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Mathematical Literacy — Cognitive Processes

For PISA 2022, the mathematical literacy domain describes mathematics in terms of four cognitive
processes: reasoning, formulating, employing, and interpreting/evaluating.

Previous PISA mathematics frameworks used three cognitive processes (formulating, employing, and
interpreting/evaluating), which formed the basis of the mathematical problem-solving model. For PISA
2022, reasoning was included as a separate cognitive process, but it is not a new concept in PISA
mathematics. Reasoning — including both deductive (i.e. mathematical) and inductive (i.e. statistical)
reasoning — has always existed as an underlying element to the problem-solving model and is considered
a core aspect of being mathematically literate; therefore, the updated mathematics framework sought to
highlight reasoning as both a central component underlying the processes in the problem-solving model,
and as its own process.

Figure 3.2 shows the mathematical problem-solving model used in previous cycles and in the current cycle
with reasoning as a fourth process. Note that even though the problem-solving model is comprised of
multiple processes, each PISA mathematics item was written specifically towards one of the processes
and students were not expected to utilize the full model to respond to each item. For example, a formulate
item might assess if a student can write an equation to model a situation without requiring application of
any processes/procedures (i.e. employing) or reflection on the result (i.e. interpreting/evaluating). The
cognitive processes within each category are briefly defined below.
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Figure 3.2. Cognitive processes and the mathematical problem-solving model: prior to 2022 (left)
and for 2022 (right)
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Reasoning Mathematically

Reasoning mathematically (both deductively and inductively) involves evaluating situations,
selecting strategies, drawing logical conclusions, developing and describing solutions, and
recognising how those solutions can be applied. Students reason mathematically when they
Identify, recognise, organise, connect, and represent

Construct, abstract, evaluate, deduce, justify, explain, and defend
Interpret, make judgements, critique, refute, and qualify

Formulating Situations Mathematically

Formulating situations mathematically refers to individuals being able to recognise and identify
opportunities to use mathematics and then providing mathematical structure to a problem presented in
some contextualised form, including reasoning about the constraints and assumptions in the problem,
which may involve:

Selecting an appropriate model from a list

Identifying the mathematical aspects of a problem situated in a real-world context and identifying
the significant variables

Recognising mathematical structure (including regularities, relationships, and patterns) in problems
or situations

Simplifying a situation or problem in order to make it amenable to mathematical analysis (for
example by decomposing)

Identifying constraints and assumptions behind any mathematical modelling and simplifications
gleaned from the context

Representing a situation mathematically, using appropriate variables, symbols, diagrams, and
standard models

Representing a problem in a different way, including organising it according to mathematical
concepts and making appropriate assumptions
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Understanding and explaining the relationships between the context-specific language of a
problem and the symbolic and formal language needed to represent it mathematically

Translating a problem into mathematical language or a representation

Recognising aspects of a problem that correspond with known problems or mathematical concepts,
facts or procedures

Choosing among an array of and employing the most effective computing tool to portray a
mathematical relationship inherent in a contextualised problem

Creating an ordered series of (step-by-step) instructions for solving problems.

Employing Mathematical Concepts, Facts, and Procedures

Employing mathematical concepts, facts, and procedures refers to individuals being able to apply
mathematical concepts, facts, procedures, and reasoning to solve mathematically formulated problems to
obtain mathematical conclusions, including:

Performing a simple calculation

Drawing a simple conclusion

Selecting an appropriate strategy from a list

Devising and implementing strategies for finding mathematical solutions

Using mathematical tools, including technology, to help find exact or approximate solutions
Applying mathematical facts, rules, algorithms, and structures when finding solutions

Manipulating numbers, graphical and statistical data and information, algebraic expressions and
equations, and geometric representations

Making mathematical diagrams, graphs, simulations, and constructions and extracting
mathematical information from them

Using and switching between different representations in the process of finding solutions

Making generalisations and conjectures based on the results of applying mathematical procedures
to find solutions

Reflecting on mathematical arguments and explaining and justifying mathematical results
Evaluating the significance of observed (or proposed) patterns and regularities in data

Interpreting, Applying and Evaluating Mathematical Outcomes

Interpreting, applying and evaluating mathematical outcomes refers to individuals being able to
reflect upon mathematical solutions, results or conclusions and interpret them in the context of the
real-life problem that initiated the process, including:

Interpreting information presented in graphical form and/or diagrams

Evaluating a mathematical outcome in terms of the context

Interpreting a mathematical result back into the real-world context

Evaluating the reasonableness of a mathematical solution in the context of a real-world problem

Understanding how the real world impacts the outcomes and calculations of a mathematical
procedure or model in order to make contextual judgments about how the results should be
adjusted or applied

Explaining why a mathematical result or conclusion does, or does not, make sense given the
context of a problem

Understanding the extent and limits of mathematical concepts and mathematical solutions
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e Critiquing and identifying the limits of the model used to solve a problem

e Using mathematical thinking and computational thinking to make predictions, to provide evidence
for arguments, to test and compare proposed solutions.

Mathematical Literacy — Content Knowledge

The content of the PISA mathematics assessment is divided into the same four categories that were used
in previous PISA cycles: quantity, uncertainty and data, change and relationships, and space and shape.
Even though PISA is not a curriculum-driven assessment, these four categories reflect content that is
common to many school curricula (i.e. content that most 15-year-olds are likely to have encountered in
school) and cover a range of topics that are considered central to the study of mathematics.

A brief description of each of the four content categories is given below.

e Quantity: number sense and estimation; quantification of attributes, objects, relationships,
situations and entities in the world; understanding various representations of those quantifications,
and judging interpretations and arguments based on quantity.

¢ Uncertainty and data: recognising the place of variation in the real world, including having a sense
of the quantification of that variation, and acknowledging its uncertainty and error in related
inferences. It also includes forming, interpreting and evaluating conclusions drawn in situations
where uncertainty is present. The presentation and interpretation of data are also included in this
category, as well as basic topics in probability.

e Change and relationships: understanding fundamental types of change and recognising when
they occur in order to use suitable mathematical models to describe and predict change. Includes
appropriate functions and equations/inequalities as well as creating, interpreting and translating
among symbolic and graphical representations of relationships.

e Space and shape: patterns; properties of objects; spatial visualisations; positions and orientations;
representations of objects; decoding and encoding of visual information; navigation and dynamic
interaction with real shapes as well as representations, movement, displacement, and the ability to
anticipate actions in space.

Below is a list of content topics based on the results of an analysis of desired learning outcomes from a
sample of eleven countries from around the world. These topics can be applied to one or more of the four
content categories, and this list is not intended to be exhaustive, but rather reflective of content that is
deemed important for students preparing to either enter the workforce or pursue higher levels of education.
Additionally, mathematics experts have added a few focus topics pertinent to the updated framework.

¢« Growth Phenomena: different types of linear and non-linear growth

e Geometric Approximation: approximating the attributes and properties of irregular or unfamiliar
shapes and objects by breaking these shapes and objects up into more familiar shapes and objects
for which there are formulae and tools

e Computer Simulations: exploring situations (that may include budgeting, planning, population
distribution, disease spread, experimental probability, reaction time modelling etc.) in terms of the
variables and the impact that these have on the outcome

e Conditional Decision-Making: using basic principles of combinatorics and an understanding of
interrelationships between variables to interpret situations and make predictions

¢ Functions: the concept of function, emphasising but not limited to linear functions, their properties,
and a variety of descriptions and representations of them. Commonly used representations are
verbal, symbolic, tabular and graphical.

e Algebraic Expressions: verbal interpretation of and manipulation with algebraic expressions,
involving numbers, symbols, arithmetic operations, powers and simple roots
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¢ [Equations and Inequalities: linear and related equations and inequalities, simple second-degree
equations, and analytic and non-analytic solution methods

e Co-Ordinate Systems: representation and description of data, position and relationships

¢ Relationships Within and Among Geometrical Objects in Two and Three Dimensions: static
relationships such as algebraic connections among elements of figures (e.g. the Pythagorean
theorem as defining the relationship between the lengths of the sides of a right triangle), relative
position, similarity and congruence, and dynamic relationships involving transformation and motion
of objects, as well as correspondences between two- and three-dimensional objects

e Measurement: quantification of features of and among shapes and objects, such as angle
measures, distance, length, perimeter, circumference, area and volume

e Numbers and Units: concepts, representations of numbers and number systems (including
converting between number systems), including properties of integer and rational numbers, as well
as quantities and units referring to phenomena such as time, money, weight, temperature,
distance, area and volume, and derived quantities and their numerical description

o Arithmetic Operations: the nature and properties of these operations and related notational
conventions

e Percentages, Ratios and Proportions: numerical description of relative magnitude and the
application of proportions and proportional reasoning to solve problems

e Counting Principles: simple combinations

e Estimation: purpose-driven approximation of quantities and numerical expressions, including
significant digits and rounding

« Data Collection, Representation and Interpretation: nature, genesis and collection of various
types of data, and the different ways to analyse, represent and interpret them

o Data Variability and its Description: concepts such as variability, distribution and central
tendency of data sets, and ways to describe and interpret these in quantitative and graphical terms

e Samples and Sampling: concepts of sampling and sampling from data populations, including
simple inferences based on properties of samples including accuracy and precision

e Chance and Probability: notion of random events, random variation and its representation,
chance and frequency of events, and basic aspects of the concept of probability and conditional
probability

Mathematical Literacy — Contexts

Context is the aspect of an individual’s world in which a problem is set. All PISA mathematics items are
set in a real-life context; however, that does not mean all the items are based on real-life events or
scenarios. Some units are based on fictional but plausible scenarios where mathematics can be applied
in various ways towards solving problems. The strategies used to solve a problem can be dependent on
the context in which the problem is set, but care is taken to ensure that context-specific knowledge is not
needed to solve any problem. The PISA 2022 mathematics assessment uses the same four contexts as
in previous cycles, which are: personal, occupational, societal, and scientific. Note that there is no reporting
by context but having these different classifications helped ensure that the items reflected a broad range
of situations where mathematics could be encountered in real life. A brief description of each context
follows.

e Personal: problems classified in the personal context category focus on activities of one’s self,
one’s family or one’s peer group. The kinds of contexts that may be considered personal include
(but are not limited to) those involving food preparation, shopping, games, personal health,
personal transportation, recreation, sports, travel, personal scheduling, and personal finance.
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e Occupational: problems classified in the occupational context category are centred on the world
of work. ltems categorised as occupational may involve (but are not limited to) such things as
measuring, costing and ordering materials for building, payroll/accounting, quality control,
scheduling/inventory, design/architecture and job-related decision making either with or without
appropriate technology. Occupational contexts may relate to any level of the workforce, from
unskilled work to the highest levels of professional work, although items in the PISA survey must
be accessible to 15-year-old students.

e Societal: problems classified in the societal context category focus on one’s community (whether
local, national, or global). They may involve (but are not limited to) such things as voting systems,
public transport, government, public policies, demographics, advertising, health, entertainment,
national statistics, and economics. Although individuals are involved in all of these things in a
personal way, in the societal context category, the focus of problems is on the community
perspective.

e Scientific: problems classified in the scientific category relate to the application of mathematics to
the natural world and issues and topics related to science and technology. Particular contexts might
include (but are not limited to) such areas as weather or climate, ecology, medicine, space science,
genetics, measurement and the world of mathematics itself. Items that are intra-mathematical,
where all the elements involved belong in the world of mathematics, fall within the scientific context.

Role of the mathematics expert group in item development

As the contractor for mathematics instrument development, Core A was responsible for working with the
Mathematics Expert Group (MEG) to understand their vision for the range and types of items to be
developed for PISA 2022. To facilitate the transition from the work of Core B1 (framework development)
to the instrument development activities, Core A retained the members of the MEG who met under Core
B1 to begin work on the updated mathematics framework in 2017, and which continued into 2018.

Core A’s work with the MEG began in February 2018 and focused on the following tasks:
e describing the kinds of items needed to assess the skills and abilities in the domain, particularly
defining the behaviours associated with mathematical reasoning

e reviewing and understanding the proposed assessment design to determine the distribution of
mathematics content across the major components of the framework

¢ defining the intersection between the kinds of functionality that might be desirable for measuring
the construct and the functionality that was practical to implement in the assessment

e developing illustrative examples of tasks that reflect some of the new content and possible
functionality of the platform.

Work with the subject matter experts continued beyond the initial meetings and went through instrument
development and data analysis. For mathematics, MEG members reviewed assessment tasks as they
were developed, provided input into the analysis of the field trial data, approved the set of items for the
main survey, and worked with development and analysis staff to develop the described proficiency scales
used for reporting the PISA 2022 results.

PISA 2022 test development

Test development for the PISA 2022 cycle began in early 2018 and focused on the development of
mathematics items for a computer-based assessment. For example, the following list from the updated
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mathematics framework presents a few possible ways in which the computer platform was leveraged to
assess mathematical literacy:

e Simulation in which a mathematical model has been established and students can change the
variable values to explore the impact of the variables to create “an optimal solution”.

e Fitting a curve (by selecting a curve from a limited set of curves provided) to a data set or a
geometric image to determine the “best fit” and using the resulting best fit curve to determine the
answer to a question about the situation.

e Budgeting situations (e.g. online store) in which the student must select combinations of products
to meet achieve a range of objectives within a given budget.

e Purchase simulation in which the student selects from different loan and associated repayment
options to purchase an item using a loan and meeting a budget. The challenge in the problem is to
understand how the variables interact.

e Problems that include visual coding to achieve a given sequence of actions.

However, it is important to note that not every new unit or item was developed requiring the use of some
type of computer-based functionality. Item development efforts strove to maintain a balance between
purposeful uses of the available technology, but the focus was always on assessing mathematical literacy
and not information and communications technology (ICT) skills. To help with this last point, in addition to
the general orientation, which provided students with an overview of the platform and standard functionality
(e.g. navigating the interface, using drag-and-drop, selecting vs entering a response, etc.), item-specific
tutorials and practice opportunities were built-in to every unit/item that used “novel” functionality
(e.g. spreadsheets) before students could advance to the actual items. Even after students advanced past
the requisite practice screens, instructions for using the specific tool in a unit were always available via
drop-down menu at the top of each screen in the unit.

Computer-based assessment: Screen design and interface

The screen design and interface developed for the PISA 2015 cycle, and which was used for the PISA
2018 cycle, was again used for the PISA 2022 cycle.

Navigation

As in PISA 2015 and PISA 2018, students could navigate through the items as needed. For most units,
students were able to move back and forth between items within a unit. They were not, however, able to
move back and forth between units. Once students clicked on the “NEXT” arrow on the final item in a unit,
a dialog box displayed a warning that the student was about to move on to the next unit and it would not
be possible to return to previous items. At this point, students could either confirm that they wanted to go
on or cancel the action and continue with the unit on which they had been working. There were a few
exceptions regarding navigation within units where students were not permitted to return to a previous
item. These within-unit restrictions were primarily used when information in a later item might help with
answering an earlier item or in instances where it was desired that the students either have access or no
longer have access to a tool. When students would click on the “Next” arrow a message would pop up
indicating that it, “...will not be possible to return to this work.”, and students would have to click on “Yes”
or “No” to indicate if they were ready to continue to the next question in the unit.

Response modes

Across all domains, PISA 2022 included items requiring one of five different response modes:

e Selection items: single-selection multiple choice; multiple-selection multiple choice (click on one
or more options); complex multiple choice (table with statements and typically several yes/no or
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true/false options); data selection (selecting rows of student-generated data to support or refute a
claim); or click on an image

e Numeric entry: only numbers, commas, periods, dashes, and backslashes could be entered

e Text entry: a scrolling text box that did not constrain the length of a student response (consistent
with what was possible for paper-and-pencil items); or certain mathematics items that used the
equation editor

e Drop-down menus
e Drag and drop (including use of a slider).

Orientations

A general orientation introduced students to the screen design and those response modes that were
common across most domains. Students received this orientation before beginning the test. Prior to
beginning each section of the test, students received a very short domain-specific orientation with
instructions specific to the domain in that section. For example, before beginning the mathematics section
of the assessment, students were introduced to the calculator and the equation editor and given an
opportunity to practice using each of these tools.

Trend items

The computer-based trend reading item pool contained 197 items (152 developed in PISA 2018 and 45
developed prior to PISA 2015), in addition to the 60 reading fluency items. Of the 197 trend reading items,
64 were human coded.

The computer-based trend science item pool contained 115 items (76 developed in PISA 2015 and 39
developed prior to PISA 2015) in six clusters. For science, these were the same trend clusters that were
used in PISA 2018 and which remained intact for the PISA 2022 field trial and main survey. Of the 115
trend science items, 32 were human coded.

The computer-based trend mathematics item pool contained 74 items, 16 of which were human coded.
The financial literacy item pool contained 46 items (five items developed in 2022 and 41 items developed
prior to 2022). There were 16 human coded items in financial literacy.

For the “new” paper-based assessment there were: 66 science items (nine human coded), 66 reading
items (37 human coded), and 62 mathematics items (40 human coded). For the one country taking the
older paper-based assessment, there were: 85 science items (32 human coded), 87 reading items (51
human coded), and 71 mathematics items (38 human coded).

New items

For PISA 2022, test development occurred for the domains of mathematics, creative thinking, and financial
literacy. To prepare for the implementation of the multistage adaptive design in the main survey, twelve
30-minute clusters of new items were developed for mathematics. In total, 61 new units with 182 new
mathematics items were selected and included in the field trial. For financial literacy, three new units were
developed with five total new items, all of which were retained for the main survey.

For information on the development of creative thinking, refer to chapter 4 of this technical report.

International test development team

Test development efforts for the mathematics assessment were coordinated by ETS as the Core A
Contractor. As is the case with any large-scale international survey, it is important that the material used
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in PISA reflect the range of contexts and experiences of students across participating countries/economies.
One way to meet this goal was by convening an international team of item developers. For PISA 2022, the
international test development team included individuals from the University of Luxembourg and the
University of Lieége. A second way to meet this goal was to work with countries/economies on development
of materials. Core A provided countries/economies with a range of opportunities for participation during
the development process.

National submissions

The active involvement of countries/economies in the development process is important for the instruments
to be internationally valid and representative. Thus, it was important to ensure that the final item pool
reflected the international context of an assessment such as PISA. For example, Core A offered two item-
development workshops, as well as accepted item submissions via the PISA Portal. This phase of the
item-development process primarily occurred between April and September of 2018.

Item development workshops and submissions

Two item development workshops were offered as part of the PISA 2022 efforts to involve
countries/economies in the test development process. These took place in May and June of 2018 in
Princeton, NJ, USA and in Liege, Belgium, respectively. Fifty-three participants from 29
countries/economies attended these workshops. From the test developers’ point of view, the workshops
made the development process more efficient because of the in-person training and collaboration, which
was reflected in the quality of items that came out of the workshop and the items that were submitted
subsequently. These workshops allowed representatives from countries/economies to interact and share
ideas and expertise with members of the test development teams. Participants in the workshops wrote and
reviewed items during the workshop and received some “real-time” feedback from the test development
teams. The workshops also provided a venue to exchange ideas for ways to assess the content in the
updated framework.

Overall, the item writing workshops and item submission process were extremely successful and ultimately
resulted in 44 units with 130 new mathematics items that were used on the main survey. Additional new
units were developed internally by experienced mathematics assessment specialists at ETS.

Iltem Reviews

Newly developed units were submitted for translatability review at the same time they were released for
country/economy review. Linguists representing different language groups provided feedback on potential
translation, adaptation and cultural issues arising from the initial wording of items. Experts at cApStAn and
the Translation Referee for the PISA 2022 cycle alerted item developers to both general wording patterns
and specific item wording that was known to be problematic for some translations and suggested
alternative wordings. This provided item developers with the opportunity to make wording revisions at an
early stage. In some cases, revisions were performed by simply using the alternatives provided and in
others by working with cApStAn to explore a suitable wording that would lend itself to being translated
without compromising what was being assessed.

All newly developed mathematics and financial literacy items were released for country/economy review
prior to the field trial. Countries/economies had two weeks to preform reviews and submit feedback on all
draft items. Mathematics items were released in four batches between September and December2018.
Test developers received review forms from 40 countries/economies for Batch 1, 54 countries/economies
for Batch 2, 53 countries/economies for Batch 3, and 54 countries/economies for Batch 4. The newly
developed financial literacy items were released in one batch, which was reviewed by 19
countries/economies.
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Preparation of the French source version for all new mathematics units provided another opportunity to
identify issues with the English source version related to content and expression. Development of the two
source versions helped ensure that items were as culturally neutral as possible, identified instances where
wording could be modified to simplify translation into other languages, and specified where translation
notes would be needed to ensure the required accuracy in translating items to other languages.

In addition, cognitive labs were conducted by the University of Luxembourg and by the University of Liége.
A total of 11 new mathematics units (five at the University of Luxembourg and six at the University of Lieége)
were evaluated as part of these cognitive labs. The 11 units contained a mixture of new content and/or
new functionality. These cognitive labs provided useful information to test developers concerning students’
understanding of the content and what the items were assessing, response formats, the clarity of
instructions and introductions, how the interactive elements functioned, and timing. The results led to
improvements in the 11 items used in the cognitive labs, as well as provided test developers with some
general guidelines to apply to all new units.

Selection of new items for the field trial

The PISA 2022 item development process produced a total of 61 new mathematics units with 182 items
that were selected for use in the field trial. Iltems were selected for inclusion in the field trial based on
country/economy reviews, feedback from the mathematics expert group and the distribution of items
across the key categories as defined in the framework. Of these 182 new mathematics items, 74% were
submitted by participating countries/economies (from the item development workshops and item
submissions via the Portal), and 26% were developed by ETS’s test development team.

Field trial

The PISA 2022 field trial data collection timeline began in March 2020 but was quickly disrupted by the
COVID-19 global pandemic. Even though 17 participants were able to complete and limited field trial in
2020, most participants postponed the field trial until 2021. Of the 17 participants that administered the
limited field trial in 2020, six participants chose to readminister the field trial in 2021. In total, 83
countries/economies (79 that administered on computer and four that administered on paper), consisting
of 142 language versions, participated in this cycle of PISA. Assessment materials were prepared and
released based on the field trial testing dates for each country.

Preparation of field trial instruments

As part of the quality control procedures for PISA 2022, the Core A contractors continued to assume
responsibility for assembling the assessment instruments for both paper- and computer-based
countries/economies. Countries/economies were responsible for translating all new material and
performing both linguistic and layout quality control checks for trend and new items.

Computer-based trend items

Countries/economies that participated in the PISA 2015 and/or PISA 2018 computer-based assessment,
were given access to the existing XLIFFs (XML Localization Interchange File Format) files from the
previous administration and had the opportunity to review their materials for any errors or necessary
updates.

For countries/economies switching from a paper- to a computer-based assessment, the Core A contractors
copied their material into the computer-readable XLIFF that was used for the computer-based instruments.
This was done both as a quality control process and to reduce the number of tasks assigned to countries
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given the short development timeline. Once the XLIFF files were created, the Core A contractors asked
the countries/economies to perform a review comparing the new computer versions against PDF files of
their paper-based items.

In both cases, countries/economies were asked to document any errors, which included typographical
mistakes or text errors introduced in the process of copying and pasting across formats. All content issues
identified by countries were reviewed by verifiers on the linguistic quality control team and, if approved, the
verifiers made the needed change in the computer files. If countries identified any serious layout issues,
those were reviewed and corrected by the Core A technical team. As an additional quality control check,
the Core A contractor also performed layout checks of all items in all languages to identify errors that may
have been missed.

Computer-based new items

All new mathematics and financial literacy items needed to be translated following the translation and
reconciliation processes defined in the PISA standards. Following verification of the translations and the
correction of any remaining errors, countries/economies were asked to sign off on their cognitive materials
and those files were then considered locked for use.

Preparing the field trial national student delivery systems (SDS)

The Student Delivery System (or SDS) was again used for PISA 2022 and was a self-contained set of
applications for delivery of the computer-based cognitive assessments and computer-based student
background questionnaires. A master version was assembled first for countries to test within their national
IT structure. This allowed countries/economies to become familiar with the operation of the SDS and to
check the compatibility of the software with the computers being used to administer the assessment.

Once all the cognitive and background materials were approved and locked, the SDS was assembled and
tested first by the Core A technical team. The SDS was then released for national testing.
Countries/economies were asked to check their SDS following a specific testing plan provided by Core A
and to identify any residual content or layout issues. If issues were identified, they were corrected by the
Core A technical team, and a second SDS was released. Once countries/economies signed off on their
SDS, their instruments were released for the field trial.

Paper-based instruments

National versions of the paper-based trend clusters were again prepared by the Core A contractor. To
better ensure comparability of the paper-based assessment materials across countries/economies and
languages, digital files of the booklets were centrally created by Core A and then reviewed and approved
by countries/economies. Those countries/economies who were new to PISA needed to translate those
materials following the standard translation and verification process. Existing paper-based
countries/economies needed to update the common booklet parts (which included the cover, general
instructions, formula sheet for mathematics, and the acknowledgements page), while new
countries/economies had to translate these materials.

The approved clusters were then assembled into field trial paper booklets by the contractors using a
centralised process that ensured comparability of layout. As a final step, the assembled booklet files were
released and participants performed a final review and Core A implemented any changes, as needed. This
process continued until National Centres had approved, print-ready files.
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Field trial coding

Coding guides for trend items were compiled by Core A based on previous national versions. Continuing
a practice that started in the PISA 2018 cycle, separate guides were updated/prepared for computer-based
and paper-based participants.

The English master versions of the new mathematics and new financial literacy coding guides were
released in draft form prior to the coder training meeting in January 2020. Based on discussions at that
meeting, the coding guides were finalised and the updated English versions, along with the French source
version (for new mathematics), were released to countries/economies in March 2020, prior to the beginning
of the field trial data collection period. For the trend domains, a similar process was followed but with
corrections to the guides restricted to correcting outright mistakes or providing some additional examples
for clarification purposes.

Field trial coder training

The international field trial coder training was held in-person in January 2020 with sessions for all domains,
including separate sessions for paper-based participants. The goals of the training included having
attendees (master coders) develop an in-depth understanding of the coding rules for each item, so they
would be prepared to train coders in their countries/economies and reaching consensus about the coding
rules to better ensure consistency of coding both within and between countries/economies and across
cycles. Trainers reviewed the content of the coding guides, general coding principles, common problems,
and guidelines for applying special codes. Sample student responses were provided, and attendees were
required to code them. When there were disagreements about coding for an item, they were discussed so
that all attendees understood the specific coding rules for that item.

Due to the postponement of most field trials in 2020, field trial coder trainings were held virtually in January
and February of 2021 for new mathematics, creative thinking, and financial literacy (new items only). The
virtual training also included a recap of general coding principles and procedures, as well as a refresher
training on the open-ended item coding system (the OECS).

Field trial coder queries

As was the case during previous cycles, Core A set up a coder query service for the PISA 2022 field trial.
Countries/economies were encouraged to send queries to the service so that a common adjudication
process was consistently applied to all coder questions about human-coded items. Queries were reviewed,
and responses were provided by domain-specific teams that included item developers, and for trend items,
members of the response team from previous cycles. For the new items, the coder query service was
particularly valuable as it provided item developers with a better sense of the “range” of responses that
could be expected, which in turn led to refinements of the coding guide.

In addition to responses to new queries, the queries report included the accumulated responses from
previous PISA cycles. This helped foster consistent coding of trend items across cycles. The report was
updated and posted weekly on the PISA Portal for National Centres.

Field trial outcomes

The PISA 2022 field trial was designed to yield information about the quantity and quality of data collected
as well as to prepare the multistage adaptive testing design for the main survey. More specifically, general
goals of the field trial included collecting and analysing information regarding:

e the quantity of data and the impact, if any, that survey operations had on that data
e the functioning of the computer-delivery platform
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o the quality of the items including both those items that were newly developed for computer-based
delivery and those that were adapted from earlier cycles

o the use of the data to establish reliable, valid, and comparable scales based on item-response
theory (IRT) models in both the paper- and computer-based versions.

Overall, the field trial achieved all the stated goals. This information was crucial for the selection and
assembly of the main survey instruments and for refining survey procedures where necessary.
Furthermore, the field trial results confirmed the feasibility of introducing multistage adaptive testing in the
main survey as unit order effects were found to be negligible.

The field trial analyses were conducted in batches based on data submission dates. Most of the analyses
implemented to evaluate the goals noted above were based on data received from countries by 31 July
2021. That batch included data from 52 countries/economies, of which 41 carried out the field trial in 2021
and 11 in 2020. Of those, one participant administered the paper-based assessment, 51 administered the
computer-based assessment, and one conducted data collection in 2020 and in 2021. The field ftrial
analyses were updated after receiving additional data, which increased the number of participating
countries/economies to 80 by the end of 2021. Of these, three participants implemented the field trial as a
paper-based survey and 77 that implemented it as a computer-based survey.

Main survey

The PISA 2022 main survey was conducted between March and December 2022. Most
countries/economies completed the main survey data collection by May 2022. In preparation for the main
survey, countries reviewed items based on their performance in the field trial and were asked to identify
any serious errors with the items still in need of correction. The Core A contractors worked with
countries/economies to resolve any remaining issues and prepare the national instruments for the main
survey.

National item review following the field trial

The item feedback process began in September 2021 and was conducted on a rolling basis based on main
survey start dates.

Following release of the field trial data, countries/economies completed item feedback forms that included
flags for any items that had been identified as not fitting the international trend parameters. Flagged items
were reviewed by national teams and participants were asked to provide comments about these specific
items where they could identify serious errors. Requests for corrections were reviewed by Core A, and if
approved, implemented.

Item selection for Mathematics

The initial selection of mathematics items for the main survey was a collaborative effort between the test
development team and psychometricians based mostly on item statistics from the first batch of field trial
data. The first step was to generate a list of flagged items based on the following statistics and associated
criteria:

e Scoring reliability rater agreement (below 0.92%)

e Percentage of omitted responses (above 20% in each country/economy)

e IRT discrimination and difficulty parameters (a < 0.1 or |b| > 5)

e IRT MD and RMSD fit statistics (0.15 for new items and 0.20 for trend items)

e Item-level and unit-level response time (more than three minutes per item)
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Next, the list of flagged items was reviewed from a content perspective with an aim towards removing any
items with possible content flaws or items that were not able to be scaled appropriately. Another factor
influencing main survey item selection was feedback from National Centres. Participants were asked to
rate each item from the field trial with regards to how common the content was to their national curriculum
using the following values: 1 = not in curriculum, 2 = in some curriculum, or 3 = standard curriculum
material. They were also asked to rate each item on how relevant each item was to “preparedness for life”
using the following values: 1 = not relevant, 2 = somewhat relevant, or 3 = highly relevant. The final step
was a review of the remaining items, based on the degree to which they had been flagged (i.e. items that
had stronger statistics were kept over those with weaker statistics), but also to determine if removing
certain items would lead to an imbalance in domain representation (according to the target construct
distributions in the framework), and to check for any changes to how a unit would function if an item or
items were removed (e.g. if an item was removed that introduced or built on the scenario which the unit
was written about, so that a subsequent item became unclear because it referenced information no longer
present in the unit).

Once this review process was completed, a total of 30 mathematics items (22 new items and eight trend
items) were dropped from across 20 units (15 new units and five trend units). A total of seven units (five
new units and two trend units), which consisted of 17 items (12 new items and five trend items), were
dropped completely. The remaining dropped items came from units where one or more items were retained
for the PISA 2022 main survey. The resulting computer-based mathematics item pool for the main survey
contained 99 total units (56 new units and 43 trend units) and 234 total items (160 new items and 74 trend
items). For the paper-based designs, no items or units were dropped following the field trial.

Assigning mathematics units to the multistage adaptive design

The multistage adaptive design for mathematics expanded and enhanced what was accomplished with
the adaptive design for reading in PISA 2018. Test assembly for PISA 2022 was implemented in four steps:

Assemble non-overlapping parallel item sets.
Assemble core and adaptive testlets from each item set.

@ N~

Assemble multistage paths using the core and adaptive testlets.
4. Assemble linear forms using the core testlets.

Also, for PISA 2022 automated test assembly (ATA) was employed to assemble the test paths and forms
via mixed-integer linear programming. This was done using commercial software. The software provided
a principled design approach and was able to much more efficiently handle the large number of decision
variables and constraints at each step of the assembly process. Note that there was some flexibility with
constraints when creating the core and adaptive testlets as long as all constraints were met in the full path
or form. A summary of some key features — framework distributions and psychometric properties — of the
four steps follows.

Non-overlapping parallel item sets

Each of the three item sets contained 78 items and 33 units. Each unit only appeared in one item set. The
maximum score of each set was either 99 or 100 points. Each set contained approximately 27% trend
items. Approximately 85% of the items in each set were machine coded, and across all sets there were
approximately equal numbers of items for each of the four major item types used in PISA (simple multiple
choice, complex multiple choice, computer-scored open response, and human-coded open response).
Each set contained approximately 24% of items from change and relationships, 32% from quantity, 18%
from space and shape, and 26% from uncertainty and data. Each set contained approximately 32% employ
items, 21% formulate items, 24% interpret/evaluate items, and 23% reasoning items.
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Core and adaptive testlets from each item set

Each of the core testlets in the three item sets contained from three to five, three to six, or four to five units,
and nine to 10 total items. The maximum score per core testlet, across all items sets, was from 12 to 14
points, of which human-coded items contributed from two to four points (the number of human-coded items
in each core testlet ranged from one to two or one to three across all item sets). The maximum number of
common items was set at six, so the percent overlap was either 27% or 28% depending on the item set.
Percent overlap is the number of test pairs with overlap divided by the total number of test pairs. The core
testlets had a percent connectedness of either 20% or 21%, depending on the item set. Percent
connectedness is the number of unit pairs in tests divided by the total number of unit pairs. The median
total response times for the core testlets ranged between 11 and 13 minutes across all item sets.

Each of the stage 1 adaptive testlets in the three item sets contained from three to five or three to six units,
and nine to 10 total items. The maximum score per stage 1 testlet, across all items sets, was from 12 to
14 points, of which human-coded items contributed from two to three or two to four points (the number of
human-coded items in each stage 1 testlet ranged from one to two or zero to three across all item sets).
The percent overlap ranged from 25% to 27%, depending on the item set. The stage 1 testlets also had a
percent connectedness of either 20% or 21%, depending on the item set. The median total response times
for the stage 1 testlets also ranged between 11 and 13 minutes across all three item sets.

Each of the stage 2 adaptive testlets in the three item sets contained from three to five or from three to six
units, and nine to 10 total items. The maximum score per stage 2 testlet, across all items sets, was from
12-13 or 11-14 points, of which human-coded items contributed from one to two, two to three, or zero to
five points (the number of human-coded items in each stage 2 testlet ranged from one to two, one to three,
or zero to three across all item sets). The percent overlap ranged from 23% to 26%, depending on the item
set. The stage 2 testlets had a percent connectedness of either 19% or 20%, depending on the item set.
The median total response times for the stage 2 testlets again ranged between 11 and 13 minutes across
all item sets.

Multistage paths using the core and adaptive testlets

A total of 192 adaptive paths in the mathematics assessment were implemented for the PISA 2022 main
survey. The number of units per path ranged from 10 to 16 with a median of 13 units. The number of items
per path ranged from 28 to 30 with a median of 30 items. The number of trend mathematics items ranged
from 3 to 16 with a median of 9, while the number of new mathematics items ranged from 14 to 27 with a
median of 20. The median number of items by content area for each path was seven for change and
relationships, 10 for quantity, five for space and shape, and seven for uncertainty and data. The median
number of items by process for each path was nine for employ, six for formulate, seven for
interpret/evaluate, and seven for reasoning. For both the content areas and the process classifications,
the percentage distributions in each testlet mirrored the distributions of the entire mathematics item pool.
Each unit appeared on average in 24.5 paths. The overlap percentage across all 192 paths was 75% (i.e.
75% of the possible pairs of paths have at least one unit in common). The percentage of observed unit
pairs was 78% (i.e. 78% of the possible pairs of units were observed). For comparison, in PISA 2018, the
percentage of observed unit pairs in the reading MSAT design was only 55%.

Linear forms using the core testlets

A total of 48 linear forms were in the PISA 2022 main survey mathematics assessment. The linear forms
were comprised of the 48 core testlets. The number of units per form ranged from 11 to 15 with a median
of 13 units. The number of items per form ranged from 29 to 30 with a median of 30 items. The number of
trend mathematics items ranged from 1 to 19 with a median of 10, while the number of new mathematics
items ranged from 11 to 29 with a median of 20. The median number of items by content area for each
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form was six for change and relationships, 10 for quantity, five for space and shape, and eight for
uncertainty and data. The median number of items by process for each form was nine for employ, five for
formulate, seven for interpret/evaluate, and seven for reasoning. For both the content areas and the
process classifications, the percentage distributions in each linear form mirrored the distributions of the
entire mathematics item pool.

After the four steps above were completed by the psychometrics team, all the proposed testlets were
reviewed by the mathematics development team to look for any potentially problematic unit pairings (e.g.
having multiple units within a testlet that assess the same construct) and to propose recommended
changes. The development team then worked closely with the psychometricians to determine the effect
the proposed changes would have on the design, and to make additional changes if needed. Once the unit
pairings in each testlet were finalized, the development team made recommendations for how to order the
units within each testlet.

Review by the Mathematics Expert Group

Once the item selection was complete and the units were assigned to the multistage adaptive design, Core
A psychometricians performed simulation studies to assess the performance of the design using the
preliminary item parameters obtained from the field trial. The details of these simulation studies are
described in Yamamoto, Shin and Khorramdel (2018;1)). In short, the simulation studies suggested that the
item parameters could be recovered well with minimal errors and that the proposed multistage adaptive
design would improve the measurement precision for all ranges of skill distribution, particularly at the lower
and higher ends of distribution. Specifically, the simulation study showed a gain in measurement precision
of 10.6% at the lowest proficiency level, and a 13% gain at the highest proficiency level.

Given that the multistage adaptive testing design consisted of 192 possible paths, it was not possible for
the mathematics experts to review all those combination of item sets and make recommendations for the
selection. Instead, at the MEG meeting following the field trial, a thorough explanation of the item selection
process and the characteristics of the main survey item pool were presented and discussed. The item pool
was evaluated at a holistic level, considering the representation of the content areas and cognitive
processes across the entire pool, including the distributions of difficulty and construct representation within
each stage of the multistage adaptive design. At the end of the meeting, the experts signed off on the main
survey item pool and the multistage adaptive design.

Construct coverage

The set of mathematics items for the main survey was relatively well balanced in terms of construct
representation, based on the overall distributions recommended in the frameworks.

A total of 234 items — 74 trend and 160 new items — were selected for the computer-based mathematics
assessment, and those 234 items represent a total of 253 possible score points. Annex Table 3.A.6 shows
the item counts, score points and percentage of score points by cognitive process and by content area for
the main survey CBA mathematics items.

Of the 160 new items retained for the main survey, 74% were originally submitted by countries/economies
(from either the item development workshops or item submissions) and 26% were created by test
developers at ETS.

Financial Literacy

Item selection for financial literacy was based on classical item analyses. All five new items were retained
for the main survey and two trend items — one from each cluster — were recommended by the PISA
Technical Advisory Group (TAG) to be dropped based on concerns over the amount of time that students
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were spending on those two items. A total of 46 items (41 trend and 5 new) were used in the main survey
financial literacy assessment. Annex Table 3.A.7. shows the distributions of the 46 financial literacy items
across the two aspects of the framework: process and content.

The paper-based and computer-based item counts for reading, mathematics, science, creative thinking,
and financial literacy in both the field trial and main survey are presented in Annex Table 3.A.8.

Preparation of data collection instruments

Preparing the main survey national student delivery systems (SDS)

The process for creating the main survey student delivery system (SDS) followed the approach used during
the field trial, beginning with assembly and testing of the master SDS followed by the process for
assembling national versions of the main survey SDS.

After all components of the materials were agreed upon, they were digitally locked, and it was not possible
to edit or change them. This included the questionnaires and cognitive instruments. The student delivery
system was then assembled and tested first by Core A. Countries/economies were then asked to check
their SDS and identify any remaining content or layout issues. Once countries/economies signed off on
their national SDS, their final systems were released for the main survey.

Preparing main survey paper-based instruments

As in the field trial, national versions of the main survey paper-based booklets were centrally prepared by
the Core A contractor to better ensure comparability of the paper-based assessment materials across
participants and languages. Once the workflow for reviewing field trial data and requesting changes to
items was completed, and the common booklet parts (i.e. cover page, formula sheet, general instructions)
were updated as needed, the approved materials were assembled into main survey booklet files by Core
A. The booklet files were then sent to the countries/economies for review. If any changes were needed,
Core A would implement them, and the process for reviewing the files would repeat until the National
Centre approved all files for printing.

Main survey coding

Coder training for the main survey was conducted virtually for all domains. For mathematics and creative
thinking, full trainings were offered for all main survey items (trend and new). The trainings for reading and
science were targeted on items that were typically more challenging to code (e.g. items with low reliability
rates or items with a high number of coder queries). The training for financial literacy covered all the new
items but was targeted for the trend items, using the same criteria that reading and science used to identify
items.

The coder query service was again used in the main survey, as it had been in the field trial, to assist
countries in clarifying any uncertainty around the coding process or particularly challenging responses.
Queries were reviewed, and responses were provided by domain-specific teams including item developers
and members of the response team from previous cycles. Revisions were made to the coding guides for
mathematics and creative thinking, and to the new financial literacy items following the field trial. The coder
queries helped test developers see response categories that were not anticipated during the initial
development of the coding guide. Thus, based on the queries received, test developers made some coding
guides clearer and added sample responses to the guides to better illustrate the range of, and different
types of, responses. Workshop examples were also enhanced by adding more authentic student
responses that better illustrated the boundaries between full credit, partial credit (if applicable) and no
credit. Following the international coder trainings, additional revisions were made to the mathematics,
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creative thinking, and financial literacy (new items only) coding guides in response to discussions that took
place during the trainings.

Released items to illustrate the framework

As has been the case in previous PISA cycles, several items were released to the public domain at the
time of publication of the PISA 2022 results to illustrate the kinds of items included in the assessment.
Following the field trial, a list of proposed units to release was reviewed by the MEG and the OECD, and
after the main survey, another list of proposed units to release was reviewed by the MEG and the OECD.
The following four new mathematics units were approved for release after the field trial: Car Purchase (2
items), DVD Sales (3 items), Moving Truck (2 items), and Spinners (3 items). After the main survey, the
following four new mathematics units were approved for release: Solar System (2 items), Triangular
Pattern (3 items), Points (1 item), and Forested Area (4 items). These units are available at
www.oecd.org/pisa.

References
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Vol. 37/4, pp. 16-27.

Note

1. For a complete description of the PISA 2022 Mathematics Framework, please visit the site
https://pisa2022-maths.oecd.org.
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Annex 3.A. Test developments for the
core domain

Annex Table 3.A.1. Chapter 3: Test developments

Tables Title
Table 3.A.2 Number of PISA items by core domain and across cycles in the main survey
Table 3.A.3 Domain coverage for PISA 2022: CBA
Table 3.A4 Main survey domain coverage for PISA 2022: PBA
Table 3.A.5 Main survey computer-based UH form design
Table 3.A.6 Item counts and score points of the main survey CBA mathematics items by framework categories
Table 3.A.7 Main survey financial literacy item counts by framework categories
Table 3.A.8 Item counts in the field trial and main survey by domain and delivery mode

Annex Table 3.A.2. Number of PISA items by core domain and across cycles in the main survey

2000 2003 2006 2009 2012 2015 2018 2022
Reading 129 28 28 131 44 103 245 197
Mathematics 43 84 48 35 109 83 83 234
Science 45 34 103 53 53 184 115 115

Note: Red font colour = Major domain for that cycle.

For the 2015 and 2018 cycles, the computer-based mathematics instrument contained 82 items, while the equivalent paper-based instrument
contained 83 items. This is because there was one item that was not able to be transitioned to a computer-based delivery in 2015 (the item
requires students to draw on a map).

The number of mathematics items in the 2022 cycle includes 74 "trend" items (i.e. items developed prior to this cycle) and 160 "new" items
(i.e. items developed this cycle).

Annex Table 3.A.3. Domain coverage for PISA 2022: CBA

Field trial Main survey Total items —
2022 MS
Domain New Trend New Trend
Reading Literacy = No new item Adaptive design: 197 items No new item Same as Field 197
development for 2022 development for 2022 Trial Trend
Scientific No new item 6 clusters: 115 items (76 from the No new item Same as Field 115
Literacy development for 2022 2015 cycle; 39 used prior to 2015) development for 2022 Trial Trend
Mathematical 12 clusters: 182 items 7~ clusters: 82 items Adaptive design: 160  Adaptive design: 234
Literacy items 74 items
Creative 5 clusters: 38 items New domain — no trend items 5 clusters: 36 items ~ New domain — no 36
Thinking trend items
Financial 3** units: 5 items 2 clusters: 43 items 5 items 41 items 46

Literacy

Note: Each cluster was designed to take approximately 30 minutes of testing time.

* For the PISA 2022 cycle field trial, there were actually 7 trend mathematics clusters because all computer-based participants administered the
units from clusters M6a ("standard items") and M6b ("easier items"). In previous administrations, participants administered either M6a or M6b
but not both.
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** There are two financial literacy clusters - F1 and F2 - used in both the field trial and main survey this cycle. However, only 3 new units ( 5 total
items) were developed for this cycle, and they were distributed across the two existing clusters (two new units in cluster F1 and one new unit in
cluster F2).

Annex Table 3.A.4. Main survey domain coverage for PISA 2022

PBA Instrument Used by One Participant this Cycle

Domain Field trial and main survey

Reading 6 clusters: 87 items
Same set of items that all PBA participants used in 2018 and 2015
Prior to 2015, these items were last used in 2012 and 2009

Science 6 clusters: 85 items
Same set of items that all PBA participants used in 2018 and 2015
Prior to 2015, these items were last used in 2012, 2006 and 2003

Mathematics 6 clusters: 71 items
Same set of items that PBA participants used in 2018 and 2015
These items were all taken from the 2012 cycle

New Instrument Used by All Other PBA Participants this Cycle

Domain Field trial and main survey
Reading 4 clusters: 66 items*
Science 4 clusters: 66 items
Mathematics 4 clusters: 63 items*

Note: * There are 64 items in the new PBA mathematics assessment; however, one of the items is actually a reading item (it is in a set that
contains a mathematics and a reading item), so there are only 63 items that contribute towards the mathematics scale.

Annex Table 3.A.5. Main survey computer-based UH form design

Form Cluster 1 Cluster 2 Cluster 3 Cluster 4
99 (UH) MU1 MU2 RU1 SuU1

Note: Where M = mathematics, R = reading, and S = science.

Annex Table 3.A.6. Iltem counts and score points of the main survey CBA mathematics items by
framework categories

= = = = % @ X~ @
T O 4 ] [2) < 5, r O
e sg £5 EBeE SEel 3% 22
] =z 2 [Si=] 2025 S o< = © £ ES
== = S S 2n =3 >n =5 Ea S g
S8 & > | 3 g S £ 8
E & T & o . e
Cognitive process Count Count Count Count Count Points % %
Formulating situations mathematically 11 37 48 47 1 49 19% 25%
Employing mathematical ~ concepts, 24 51 75 72 3 78 31% 25%
facts and procedures
Interpreting, applying and evaluating 10 47 57 55 2 59 23% 25%
mathematical outcomes
Reasoning 29 25 54 41 13 67 26% 25%
Total 74 160 234 215 19 253 100% 100%
Content area Count Count  Count Count Count Points % %
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Change and relationships 17 38 55 50 5 60 24% 25%
Space and shape 17 26 43 39 4 47 19% 25%
Quantity 21 55 76 4l 5 81 32% 25%
Uncertainty and data 19 41 60 55 5 65 26% 25%
Total 74 160 234 215 19 253 100% 100%

Note: *The total score points are based on one point for each dichotomously scored item and two points for each polytomously scored item.

Annex Table 3.A.7. Main survey financial literacy item counts by framework categories

Framework
Recommendation
Process Number % %
|dentify financial information 7 15% 15-25%
Analyse information in a financial context 14 30% 15-25%
Evaluate financial issues 15 33% 25-35%
Apply financial knowledge and understanding 10 22% 25-35%
Total 46 100% 100%
Content Number % %
Money and transactions 1M1 24% 30-40%
Planning and managing finances 16 35% 25-35%
Risk and reward 12 26% 15-25%
Financial landscape 7 15% 10-20%
Total 46 100% 100%

Annex Table 3.A.8. Item counts in the field trial and main survey by domain and delivery mode

Domain Field trial Main survey
Paper-based Computer-based Paper-based Computer-based
(Design 1/ Design 2) (Design 1/ Design 2)

Reading (87/66) 197 (+ 65 fluency (87/66) 197 (+ 65 fluency
items) items)

Mathematics (71/63) 264 (71/63) 234
Science (85/66) 115 (85/66) 115
Creative thinking NA 38 NA 36
Financial literacy NA 48 NA 46
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4 Creative Thinking Test Design and
Test Development

Introduction

This chapter describes the assessment design for the PISA 2022 Innovative Domain: Creative Thinking
(CT) as well as the processes used by the PISA Core B3 contractors, ACT and Cito, and the international
test development team to develop the innovative domain assessment for the PISA 2022 cycle.

Activities for the innovative domain test design and test development included the following:

e The creation of a Creative Thinking Expert Group to guide test design and test development
e Development of a creative thinking assessment framework

o Assessment development

e Creative thinking validation studies

e Field Trial

e Main Survey

The Role of the Creative Thinking Expert Group in Item Development

As the Core B3 contractor in charge of Creative Thinking instrument development, ACT was responsible
for working with the creative thinking expert group (CTEG) as applicable. Work focused on understanding
the CTEG'’s vision for the Creative Thinking framework as well as the range and types of items to be
developed for PISA 2022 Creative Thinking assessment. CTEG members began work on the framework
in September 2017 and finalized the framework September 2022. Core B3’'s work with the CTEG began
in February 2018 and focused on the following tasks:

e describing the kinds of items needed to assess the skills and abilities in each domain as defined in
the framework (OECD, 20191)).

e reviewing and understanding the proposed assessment design in order to define the number and
types of items that were needed for each of the domains;

e defining the testing functionalities (e.g. drawing tool, simulation, innovative item types) that would
be desirable to develop for measuring the construct and would be feasible to implement in the
context of PISA.

Work with the CTEG continued beyond the initial meeting through instrument development and data
analysis. CTEG members played an important role in reviewing assessment tasks as they were developed,
providing input into the analysis of the Field Trial (FT) data, approving the set of items for the Main Survey,
and working with development and analysis staff to develop the described scales and performance level
descriptors used for reporting the PISA 2022 Creative Thinking results.
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PISA 2022 Creative Thinking Assessment Framework

The PISA 2022 Creative Thinking assessment focused on the creative thinking processes that one can
reasonably expect from 15-year-old students. It does not aim to single out exceptionally creative
individuals, but rather to describe the extent to which students are capable of thinking creatively when
searching for and expressing ideas, and how this capacity is related to teaching approaches, school
activities, and other features of education systems.

The main objective of PISA is to provide internationally comparable data on students’ creative thinking
competence that have clear implications for education policies and pedagogies. The creative thinking
processes in question therefore need to be malleable through education; the different enablers of these
thinking processes in the classroom context need to be clearly identified and related to performance in the
assessment; the content domains covered in the assessment need to be closely related to subjects taught
in common compulsory schooling; and the test tasks should resemble real activities in which students
engage, both inside and outside of their classroom, so that the test has some predictive validity of creative
achievement and progress in school and beyond.

As the innovative domain for the PISA 2022 cycle, the creative thinking assessment focused on the skills
that twenty-first century students need as organizations and societies around the world increasingly
depend on innovation and knowledge creation to address emerging challenges, giving urgency to
innovation and creative thinking as collective enterprises. The domain is defined as follows:

The competence to engage productively in the generation, evaluation, and improvement of ideas, that can
result in original and effective solutions, advances in knowledge, and impactful expressions of imagination
(OECD, 2019p1)).

Three cognitive facets that support creative idea generation and evaluation were further defined and
included:

¢ Generate Diverse Ideas (GDI): students are asked to develop two or three ideas and are assessed
on the appropriateness of these ideas (their alignment with the task requirements) as well as
whether the two or three ideas are sufficiently different from one another.

¢ Generate Creative Ideas (GCI): students are asked to provide creative ideas and are assessed
on the appropriateness of these ideas as well as whether the ideas occur with thematic
infrequency.

e Evaluate & Improve Ideas (Ell): students are asked to improve on the creativity of an idea that is
provided to them and are assessed on whether the idea occurs with thematic infrequency.

As creative thinking can be expressed in a large number of possible applications, and the nature of these
applications influence the knowledge and skills that are required to produce a creative output four domains
were chosen for the PISA 2022 Creative Thinking assessment:

e Written Expression

e Visual Expression

e Social Problem Solving

e Scientific Problem Solving
The resulting competency model allows students the opportunity to demonstrate their capacity to generate,

evaluate, and improve ideas across four distinct domains of applications. This design is expected to provide
information about students’ strengths and weaknesses across countries.
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Figure 4.1. Competency model for the PISA test of creative thinking

Generate |l Generate
diverse creative

Iltems were distributed across facets and domains to allow for a range of opportunities for expression. The
distribution for the field trial included 14 generate diverse ideas items, 12 generate creative ideas items,
and 12 evaluate & improve items These are shown in Annex Table 4.A.2.

PISA 2022 Innovative Domain Assessment Design

According to the assessment design, about 28% of the sample of PISA students were administered the
creative thinking assessment. Students who took the creative thinking assessment spent one hour on
creative thinking items with the remaining hour assigned to one of the other core domains (mathematics,
reading, or science).

Creative thinking items were organized into test units. The units vary in terms of the facets that are
measured, the domain and duration. ltems were distributed within the units with some units having a single
item and some units having multiple items.

Dependencies between items within units was minimized. The duration of each unit was between 5 and
15 minutes. The units were then organized into five mutually exclusive 30-minute blocks or clusters. The
clusters were rotated according to the integrated design presented in Chapter 2 of this Technical Report.
The assessment aimed to achieve a good balance between units that situate creative thinking and the four
domains.

The items used to assess the creative thinking facets required of three different types of responses.
Constructed-response tasks accounted for 92% of the items in the assessment. These typically call for a
written response, ranging from a few words (e.g. cartoon caption or scientific hypothesis) to a short text
(e.g. creative ending to a story or explanation of a design idea). Some constructed-response items call for
a visual response (e.g. designing a poster combining a set of given shapes and stamps) that is supported
by a simple drawing editor tool. The assessment also included two items that were part of an interactive
simulation-based task which employs an interactive simulation environment and two items that consist of
a task which calls for answers that are based on the choice of selecting a previously suggested idea or
generating a new idea.
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PISA 2022 Innovative Domain Assessment Development

Test development for the PISA 2022 Creative Thinking assessment cycle began in early-2018 and focused
on the development of items for a computer-based assessment. Through a process that included both
CTEG contributions as well as country submission and country review, Core B3 along with the OECD
selected a final set of item scenarios. Core B3 test developers further developed the scenarios. The OECD
reviewed all scenarios and items early in the review process, prior to country reviews to ensure the items
fulfilled the goals of the revised framework.

Newly developed units were submitted for translatability review at the same time they were released for
country review. Linguists representing different language groups provided feedback on potential
translation, adaptation, and cultural issues arising from the initial wording of items. Experts at cApStAn and
the translation referee for the PISA 2022 cycle alerted test developers to both general wording patterns
and specific item wording that are known to be problematic for some translations and suggested
alternatives. This allowed test developers to make wording revisions at an early stage, in some cases
simply using the alternatives provided and in others working with cApStAn to explore other possibilities.

To ensure that the creative thinking assessment items were understood the same way across linguistic
and cultural groups, participating countries engaged in several cycles of review of the test material to help
identify items that may be likely to suffer from cross-cultural bias. This enabled problematic cultural and
linguistic characteristics to be identified during the early stages of the assessment development process.
Countries had two weeks to perform reviews and submit feedback on all draft stimuli and items.

Preparation of the French source version for all new units provided another opportunity to identify issues
with the English source version related to content and expression. Development of the two source versions
helped identify instances where wording could be modified to simplify translation into other languages, and
specified where translation notes would be needed to ensure the required accuracy in translating items to
other languages.

Experienced testing professionals were engaged to conduct cognitive laboratory exercises with students
in Australia, Singapore, and the United States. In the format of thinking-out-loud exercises, students around
the age of the PISA population were asked to explain their thought processes in answering, and point out
any difficulties or misunderstandings in the instructions or stimulus material. Information from these
sessions was used to identify opportunities for revision and optimization of items as well as to correct
several identified bugs (ACT, 20182).

Validation Studies were conducted in parallel to the overall test development process, in an iterative
manner, in order to observe how the then-current test materials functioned under similar test conditions.
The purpose of each Validation Study was to provide evidence on the performance of creative thinking
assessment in PISA-like classroom settings, collect sample student responses in multiple countries,
assess the inter-rater reliability of human coded items (i.e. agreement between raters); determine the
extent to which a creative thinking score or sub-scores can be obtained from the creative thinking
assessment; and gain preliminary insights on the essential training materials needed for human coders.

A total of 703 15-year-old students from Singapore (206), Australia (234), and Canada (263) participated
in the Validation Study between October to November 2018. Samples were recruited through PISA
National Project Managers and coordinated with the OECD Secretariat.

The Validation Study instrument included 12 fully functional prototype units delivered in three forms, four
units per form. Each form contained one unit per domain. Each unit included between 4-6 items (tasks).
An analysis of the genuine student data indicated items that did not perform as intended (e.g. inter-rater
scoring agreement, item difficulty, credit distribution), and informed evidence-based improvements to the
test material, as well as development of and improvements to coder training material such as the coding
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guide (ACT, 20193)). The validation study also helped refine the methodology followed for scoring students’
responses and provided genuine responses for the international coder workshops.

Field Trial

The Field Trial for creative thinking was initially scheduled for 2020; however, this timeline was disrupted
by the COVID-19 pandemic, with findings to be further investigated during a second administration of the
Field Trial in 2021. The limited field trial (LFT) conducted in 2020 with 11 countries provided preliminary
evidence in support of: (a) the psychometric quality of PISA creative thinking assessment units in terms of
validity, reliability, and comparability across participating countries; (b) the ability to construct a Creative
Thinking scale and, possibly, subscales; (c) the inclusion of all the creative thinking units and forms in Field
Trial 2021. It also generated (d) insights for further enrichment of the coder training materials utilized in
coder training for Field Trial 2021 and the Main Survey 2022 (ACT, 20204).

In 2021 a further Field Trial (FT) was conducted with 44 countries to provide additional evidence of the
validity and reliability of the creative thinking assessment. Among the total of 38 CT items, two items were
machine-scored, and the remaining 36 items were human-scored items. For the human-scored items in
the 2020 LFT and the 2021 FT, all coding processes were performed by each country’s coders. The ACT
team provided national coder training and supported the national coding teams through a standard PISA
query service. ltems were initially reviewed for appropriateness (e.g. on task and on topic). ltems
determined to be appropriate were then scored using a single-digit or double-digit rubric. Scoring of
Generate Creative Ideas and Evaluate and Improve Ideas items was conducted using a double-digit
scoring rubric which captured data on the primary focus of a student response in addition to reflecting its
credit level. Students demonstrated creativity in these facets by utilizing unconventional foci or employing
innovative approaches. Scoring of the Generate Diverse Ideas items was conducted using a single-digit
scoring rubric. Students demonstrated creativity in this facet by generating multiple, different ideas (see
Annex Table 4.A.3).

2020 Limited Field Trial Coder Training

The coding guide for creative thinking was developed by test developers and performance scoring experts
at ACT for the Field Trial with the support of the OECD. Coder training procedures and materials were
informed by the cognitive labs and validation studies and included examples of genuine student responses.
The English master version of the Creative Thinking Coding Guide was released in draft form prior to the
in-person PISA International Coder Training meeting in January 2020.

Test developers and performance scoring experts from ACT, with the support of the OECD, facilitated
discussions at that meeting. The coding guide used in the limited field trial was finalized based on these
discussions. The updated English version of the coding guide and the French source version were released
to countries in February 2020, prior to the beginning of the limited field trial data collection period.

2021 Field Trial Coder Training

The 2021 field trial International Coder Training for creative thinking was held over five days, virtually, due
to the pandemic, in February 2021. Performance scoring experts from ACT developed online coding
training modules and facilitated an interactive coder training webinar, held with representatives from
participating 2021 Field Trial countries prior to coding. The training objectives included developing a
foundational understanding of the construct and an in-depth understanding of the coding processes so that
attending representatives would be prepared to train coders in their countries using the provided materials.
In order to facilitate coder training, ACT’s team developed comprehensive exemplar sets consisting
primarily of selected authentic student responses intended to demonstrate a typical response for each
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credit level and theme assignment (i.e. codes 00, 11, 12, 13, 21, 22, 23, and so on, with code 29 used to
designate an unlisted theme, as explained in Section X). Discussion was also dedicated to reaching
understanding and consensus about the coding rules for each item to better ensure consistency of coding
within and between countries. Facilitators reviewed the layout of the coding guide, general coding
principles, common problems, and guidelines for applying special codes. Workshop materials were
optimized based on feedback from the LFT coder training, LFT coder queries, and translation referee
updates to the 2021 coding guide. Workshop materials comprised primarily sample student responses that
were provided for each item, and attendees were required to code them during the interactive workshop.
Where there were disagreements about coding for an item, those were discussed in detail so that all
attendees understood, and would be able to follow, the intent of the coding guides. In some instances,
disagreements, particularly those highlighting possible cultural bias, led to modifications of the coding
guide and/or workshop materials.

Preparation of data collection instruments

Preparing the Field Trial national student delivery systems (SDS)

The process for creating the field trial national student delivery system (SDS) followed the approach used
during the field trial, beginning with assembly and testing of the master SDS followed by the process for
assembling national versions of the field trial SDS. After all components of national materials were locked,
including the questionnaires and cognitive instruments, the student delivery system was assembled and
tested first by Core A. Countries were then asked to check their SDS and identify any remaining content
or layout issues. Once countries signed off on their national SDS, their final systems were released for the
Field Trial. PISA 2022 Creative Thinking was only administered on computer-based participants.

Field Trial Coding Procedures

The FT design required that two independent coders review and code each student’s responses at a credit
level of either 0,1 (no credit or credit) or 0, 1, or 2, (no credit, partial credit, or full credit) thus generating
inter-rater reliability at the credit level. In addition, two selected English-fluent bilingual coders from each
country reviewed and coded 30 pre-designated anchor responses to verify coder reliability across the
countries. These anchor responses were selected from earlier pilot studies conducted in Australia,
Canada, Colombia, Singapore, and South Africa, and represented a range of responses at all credit levels
(ACT, 2019y3)).

For the items measuring either the Generate Creative Ideas or the Evaluate and Improve Ideas facets,
coders were required to use a second digit to indicate the primary theme of each response that earned
partial or full credit.

Responses that received partial credit could only use values of 1-3 as the second digit to represent the
preliminary conventional themes chosen based on available student responses (11, 12, or 13); however,
responses that received full credit could use up to 9 different values for the second digit, with the ninth
value representing all themes not associated with themes 1-8 (i.e. 21 through 29). The resulting data
informed distinctions between “conventionality” and “unconventionality” of themes across a diverse
international student cohort.’

Inter-rater reliability (IRR) on anchor responses across all items and coder pairs was 0.71. the average
quadratic Kappa was also relatively high (0.79). Items were reviewed for the item category response
functions, item quality. Items that exhibited high omit and not-reached rates were reviewed to rule out
technical issues with the platform. Cluster placement was also considered to be a contributing factor when
exploring reasons for high rates of omission or not reached coding. Items were further analysed for item
difficulty, item discrimination, response time, position effect, IRT scaling, ltem model fit, IRT parameters
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and student theta estimates, evaluation of subscores on domain and facet levels, and differential item
functioning via the item-total score curves from different country-by-language groups. The findings
supported (a) the psychometric quality of PISA Creative Thinking assessment units in terms of validity,
reliability, and comparability across participating countries; (b) the ability to construct a Creative Thinking
scale; and (c) the inclusion of 20 of the 21 the Creative Thinking units in the 2022 Main Survey. For details
of the findings please refer to the PISA 2022 Creative Thinking Field Trial Research Report (ACT, 2021(s)).

Field Trial Coder Queries

As was the case during previous cycles, Core A set up and maintained a coder query service for the 2020
and 2021 field trials. Countries were encouraged to send queries to the service so that a common
adjudication process was consistently applied to all coder questions about constructed-response items.
Core B3 test developers and performance scoring experts from ACT reviewed and responded to queries
specific to the Creative Thinking test developers.

In addition to responses to new queries, Core B3 curated a selection of queries to include in the Coder
Query Log containing accumulated responses from previous cycles of PISA. This helped foster consistent
coding of creative thinking items. The query log was regularly updated and posted for National Centres on
the PISA Portal as new queries were received and processed.

National item review following the Field Trial

The item feedback process began in August 2021 and concluded in October 2021 and was conducted in
two phases. Phase 1 occurred before countries received their Field Trial data and the Phase 2 after receipt
of their data. This two-phase process was implemented to allow for the most efficient correction of any
remaining errors in item content or layout given the extremely short turnaround period between the field
trial and main survey. Phase 1 allowed countries to report any linguistic or layout issues that were noted
during the field trial, including errors to the coding guides. All requests were reviewed by Core B3. Following
release of the Field Trial data, countries received their Phase 2 updated item feedback forms that included
flags for any items that had been identified as not fitting the international trend parameters. Flagged items
were reviewed by national teams. As was the case in Phase 1, countries were asked to provide comments
about these specific items where they could identify serious errors. Requests for corrections were reviewed
by Core B3 and, where approved, implemented.

Field Trial Outcomes

The 2021 Field Trial data analyses addressed the issue of construct and score validity and reliability, within
and across countries, in addition to differential item functioning. Items were analysed for Inter-rater
reliability on anchor responses, inter-rater reliability on all responses, average Quadratic Kappa, item
category response functions, item quality, item omit and not-reached rates, item difficulty, item
discriminations, Item response time, position effect, IRT scaling, item model fit, IRT parameters and
student theta estimates, evaluation of sub-scores on domain and facet levels and differential item
functioning (DIF).

Flagged items were further reviewed in terms of their sample size, contents, translations, and coding
guides (verified translation vs non-verified translation of coding guides), student responses (indications of
misunderstanding), performance in alternative languages for that country, performance on similar items in
assessment for that country/language, performance on the other items in that unit, additional item flags for
that item, LFT data vs FT data, planned optimizations for that item (e.g. theme changes, coding
optimizations, cluster placement). Due to the operational timeline in PISA 2022, it was not possible to
include new items in the test after this phase, and no substantial modifications were made to existing test
items. Poorly performing items were removed from the test item pool provided coverage of the domain was
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not affected significantly. For the Creative Thinking test, one unit consisting of two items was removed.
The PISA 2021 Field Trial also generated insights for further enrichment of the coder training materials,
including the coding guide, towards the 2022 Main Survey. Substantial work was undertaken, including
reviewing large amounts of student responses, additional frequency analysis of themes, and identification
of instructions that caused coding issues by being absent, too vague, or too restrictive. This resulted in
substantial modifications of the coding guide, including updates to conventional and unconventional
themes, refinement of theme descriptions, increased representation of exemplar responses, and edits to
item-specific instructions to facilitate effective and consistent coding (see Annex Table 4.A.4).

Main Survey

The PISA 2022 Main Survey was conducted between March and December 2022. The majority of countries
completed the Main Survey data collection by August. In preparation for the Main Survey, countries
reviewed items based on their performance in the Field Trial and were asked to identify any serious errors
still in need of correction. The Core B3 contractors worked with countries to resolve any remaining issues
and prepare the national instruments for the main survey.

Item selection

The PISA 2022 Field Trial provided evidence in support of the psychometric quality of PISA Creative
Thinking assessment units in terms of validity, reliability, and comparability across participating countries.
Improvements in performance for the 20 units included in the Main Survey are anticipated based on
optimizations to the coding guide, coder trainings, and cluster arrangements. Maintaining the same range
of contexts from the field trial to the main survey provided good continuity and kept a consistent
representation of skills and domains. Clusters were created following the final item selection and balanced
based on the coverage of cognitive processes, the discrimination and difficulty of the items, and the total
number of units and items. The duration of each unit was between 5 and 15 minutes. The units were
organized into five mutually exclusive 30-minute blocks or clusters. The clusters were rotated according to
the integrated design presented in Chapter 2 of this Technical Report. The assessment aimed to achieve
a good balance between units that situate creative thinking within the two thematic content areas and the
four domains.

Review by the Creative Thinking Expert Group

The Creative Thinking Expert Group reviewed the pilot study data, the approach to item selection, the
content and balance of the clusters, and signed off on the selection.

Preparation of data collection instruments

Preparing the main survey national student delivery systems (SDS)

The process for creating the main survey national student delivery system (SDS) followed the approach
used during the field trial, beginning with assembly and testing of the master SDS followed by the process
for assembling national versions of the main survey SDS. After all components of national materials were
locked, including the questionnaires and cognitive instruments, the student delivery system was assembled
and tested first by Core A. Countries were then asked to check their SDS and identify any remaining
content or layout issues. Once countries signed off on their national SDS, their final systems were released
for the main study. PISA 2022 Creative Thinking was only administered on computers.
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Main survey coding

Main Survey Coder Training

The Main Study International Coder Training for Creative Thinking was held in February 2022. Analysis of
Field Trial responses and coder queries helped Performance scoring experts from ACT improve upon
online coding training modules and other coder training materials. Additional sample responses were
included in the coding guide to better illustrate different types of responses. Workshop materials were also
enhanced to include additional authentic student responses that better illustrate the boundaries between
full credit, partial credit (where appropriate) and no credit.

The process used for the Main Survey International Coder Training was similar to the 2021 Field Trial
International Coder Training in that self-guided modules were completed before full-group discussions.
The training objectives again included developing a foundational understanding of the construct and an in-
depth understanding of the coding processes so that attending representatives would be prepared to train
coders in their countries using the provided materials. Facilitators again reviewed the layout of the coding
guide, general coding principles, common problems, and guidelines for applying special codes, and
workshop materials for each item. Following the international coder training, additional revisions were
made to the Creative Thinking Coding Guide in response to discussions that took place at the meeting.

Main Survey Coder Queries

The coder query service was again used in the Main Survey as it had been in the Field Trial to assist
countries in clarifying any uncertainty around the coding process or students’ responses. Queries were
reviewed, and responses were provided by domain-specific teams including test developers and coding
experts. Core B3 test developers and performance scoring experts from ACT reviewed and responded to
queries specific to the Creative Thinking test. Relevant queries were included in the Coder Query Log, a
resource maintained by Core A and accessible by all participant NPMs in the PISA Portal.
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Notes

1. The conventionality or unconventionality of responses was determined by the originality of the
response amongst those in the entire pool of responses (OECD, 20191)).
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Annex 4.A. Creative thinking items

Annex Table 4.A.1. Chapter 4: Creative thinking assessment trials and main study

Tables Title
Table 4.A.2 Distribution of items by Facet and Domain
Table 4.A.3 Creative Thinking Assessment Field Trial item distribution by facet, unit, and domain
Table 4.A4 Creative Thinking Assessment Main Study item distribution by facet, unit, and domain

Annex Table 4.A.2. Distribution of items by Facet and Domain

Facet
Domain Generate Diverse Ideas =~ Generate Creative Ideas =~ Evaluate & Improve Ideas
Visual Expression 2 2 4
Written Expressions 4 6 2
Social Problem Solving 4 3 3
Science Problem Solving 4 1 3

Annex Table 4.A.3. Creative Thinking Assessment Field Trial item distribution by facet, unit, and
domain

Facet

Domain Unit Generate Diverse Generate Evaluate and Improve
Ideas Creative Ideas Ideas

Visual Unit 1 X X
Unit 2 X X
Unit 3 X X
Unit 4 X

Written Unit 5
Unit 6
Unit 7
Unit 8
Unit9
Unit 10

Social Unit 11
Unit 12
Unit 13
Unit 14
Unit 15 X
Unit 16 X

Science Unit 17 X
Unit 18 X

X X X X X

X X X X X X X X

<X X X X
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Unit 19 X X
Unit 20
Unit 21

Annex Table 4.A.4. Creative Thinking Assessment Main Study item distribution by facet, unit, and
domain

Facet

Domain Unit Generate Diverse Generate Creative = Evaluate and Improve
Ideas Ideas Ideas

Visual Unit 1 X X
Unit 2 X
Unit 4 X

Written Unit 5
Unit 6
Unit 7
Unit 8
Unit 9
Unit 10

Social Unit 11
Unit 12
Unit 13
Unit 14
Unit 15 X
Unit 16 X

Science Unit 17 X
Unit 18 X
Unit 19 X X
Unit 20
Unit 21

< X X X X X
XX X X X X X X X

< X X X
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5 Context Questionnaire Development

Introduction

This chapter describes the PISA 2022 context questionnaire development process, as guided by the 2022
framework, as well as its linking to questionnaires from previous PISA cycles of the PISA assessment, as
set out in the PISA 2012, 2015, and 2018 questionnaire frameworks (OECD, 20131;; 20172;; 2019)). The
constructs that need to be covered for monitoring trends in education are discussed in the context of
research into the effectiveness of education systems. These measures have been used previously in PISA
reports, as international indicators published in Education at a Glance, and in secondary analyses. For
more information about the PISA Questionnaire Development, see OECD (20234)).

One of the major features of the implementation of PISA is the cyclical change in focus of the cognitive
assessment: mathematics was the major domain of assessment in PISA 2003 and 2012 and is so again
in PISA 2022, whilst reading literacy was the major domain of PISA 2000, 2009 and 2018, and science in
PISA 2006 and 2015. The major domain of the cognitive assessment is also the focus of domain-specific
context assessment in the associated questionnaire — in other words, various mathematics-related
constructs were assessed in the PISA 2022 questionnaire since mathematics was the major domain.
However, there is also a need for stability in measures administered in different cycles in order to gauge
and understand trends in education. Stability has to be considered at two levels: across periods of three
years (various questions in the questionnaires tend to recur in every cycle) and in subject-specific
constructs across periods of nine years (mathematics-specific constructs assessed in the 2012 wave could
be reused in 2022) .

The role of the PISA context questionnaire framework in development

The PISA 2022 two-dimensional framework taxonomy is presented in Figure 5.1. The first dimension
classifies proposed constructs into the two overarching categories distinguished by the PISA Governing
Board (PGB; domain-specific constructs and general constructs, with the latter including Economic, Social,
and Cultural Status [ESCS]). The second dimension classifies proposed constructs into five categories
based on key areas of educational policy setting at different levels of aggregation (Student Background;
Student Beliefs, Attitudes, Feelings, and Behaviours; Teaching Practices and Learning Opportunities;
School Practices, Policies, and Infrastructure; and Governance, System-Level Policies and Practices). The
small boxes in the taxonomy below indicate the relative distribution of constructs in the PISA 2022 context
questionnaires across all modules described in this framework.

Every module represents a focus around a topic, and the set of 21 content modules (see Annex
Table 5.A.2) covers a wide and comprehensive array of educational policy issues that are relevant across
all participating countries/economies. The framework first discusses student background constructs,
followed by student beliefs, attitudes, feelings, and behaviours constructs, teaching and learning
constructs, and finally school policy and governance constructs. PISA treats the mandatory core
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questionnaires (school questionnaire and student questionnaire) separately from the optional
questionnaires, which countries must opt into.

Figure 5.1. PISA 2022 Questionnaire Framework and Modules
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As reflected in Figure 5.1, the PISA 2022 questionnaires have a stronger focus on general constructs
(including economic, social, and cultural status) compared to domain-specific constructs. This was in
response to the PGB’s recommendation to re-balance questionnaire content in the direction of a larger
focus on general constructs and a reduced focus on domain-specific constructs.

As in previous cycles, the Questionnaire Expert Group (QEG) guided the development of the PISA context
questionnaires and framework through regular meetings. QEG members reviewed drafts of each
instrument as well as feedback from countries and economies and discussed the material together with
the OECD Secretariat and the international contractors to ensure the concordance between the
assessment, the context questionnaires, and the corresponding frameworks. During this process, the QEG
for PISA 2022 liaised with the Mathematics Expert Group (MEG) and received and reacted to presentations
from the Creative Thinking contractor, guaranteeing a close link between the development of the
assessment framework and tests and the questionnaire development process. Figure 5.2 provides an
overview of the junctions at which the QEG was consulted via in-person or virtual meetings. Please note,
meetings 11 through 13 were originally planned as a single in-person meeting but facilitated as a series of
shorter virtual meetings due to COVID-19 travel restrictions.
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Figure 5.2. Virtual and in-person meetings with the PISA 2022 Questionnaire Expert Group (QEG)
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Questionnaires for different respondent groups

There were seven context questionnaires administered in PISA 2022. Two of them, the student and school
questionnaires, were considered core questionnaires and were administered in all participating
countries/economies. The other five questionnaires were optional and administered in a subset of the
participating countries/economies to students, their parents or guardians, and teachers. Optional
questionnaires for student respondents were administered in the order as described below, immediately
after the STQ.Core Context Questionnaires

Student Questionnaire (StQ). The 35-minute PISA Student Questionnaire was administered to all
students participating in the PISA assessment. A complete version was administered to those taking the
assessment on computer, while countries/economies testing on paper administered a paper version
containing a subset of the questions. The computer-based version of the StQ further utilized a new within-
construct matrix sampling questionnaire design, where each student received a random selection of five
questions about the same topics or “constructs” from a “pool” of approximately ten questions for most
constructs. This design, which was developed based on a series of methodological studies (Bertling and
Weeks, 20185;; 2020p)) with guidance from the PISA Technical Advisory Group, maximizes the number of
policy-relevant questions that can be used in the student questionnaire without increasing individual
student response burden. Annex Table 5.B.1 of this chapter lists the questions included in the student
background questionnaire, the module and construct they measure, and whether they were administered
as part of the PBA assessment or using matrix-sampling.

Details regarding the creation of scaled indices based on this new design can be found in the Chapter 18
of this report.

School Questionnaire (ScQ). The 45-minute PISA School Questionnaire was administered to the
principals of the schools with students participating in PISA. It was administered on computer in countries
taking the assessment on computer, while countries/economies using paper-based testing administered a
paper version of the same questionnaire.
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Optional Context Questionnaires

Financial Literacy Questionnaire (FLQ). This 10-minute computer-based questionnaire was
administered to all participating students in countries/economies that were taking the assessment on
computer and administered the Financial Literacy assessment. It included questions about students’
access to financial information and education as well as their practical financial experiences.

Information Communication Technology Questionnaire (ICQ). This 10-minute computer-based
questionnaire was administered to all participating students in countries/economies that were taking the
assessment on computer and chose to implement this option. It included questions about students’ usage
of electronic and digital devices, as well as their confidence and attitudes towards ICT.

Well-being Questionnaire (WBQ). This 10-minute computer-based questionnaire was administered to all
participating students in countries/economies that were taking the assessment on computer and chose to
implement this option. It included questions about students’ health and well-being, as well as activities with
friends and family.

Parent Questionnaire (PaQ). This 30-minute paper-based questionnaire was administered to parents or
guardians of all participating students in countries/economies that chose to implement this option. It
included questions about learning contexts, support, and resources at home as well as spending on
education and parents’ or guardians’ mathematics-related interests and attitudes.

Teacher Questionnaire (TQ). This 40-minute computer-based questionnaire was administered to
teachers in countries/economies that chose to implement this option. It was administered as an integrated
questionnaire that utilized digital routing to direct respondents to either a mathematics teacher or a general
teacher module. After completing the initial module, all respondents then received a creative thinking
module and a teacher well-being module.

Annex Table 5.A.3 provides an overview how each of these seven questionnaires relates to the
educational policy areas outlined in the framework.

Phases of Questionnaire Development and QUALITY ASSURANCE

Questionnaire development for PISA 2022 followed a multi-step process including several defined
interaction points with subject matter experts, respondent groups, and stakeholders, and defined
mechanisms to ensure quality of the developed instruments and comparability of the data across
countries/economies. The following sections each give a short summary of each questionnaire
development phase alongside relevant quality assurance strategies associated with each phase.

Development of initial item pool

Questionnaire development started with evaluating the existing questionnaire pool for PISA and identifying
areas that required new development based on the PISA 2022 context questionnaire framework. Following
prioritization with the QEG and the OECD, new questions for all questionnaires except for the WBQ, which
was administered without changes from the PISA 2018 version, were drafted based on principles outlined
in the framework.

Small-scale pre-testing in cognitive interviews

A subset of all newly-developed questionnaire material for the StQ representing a range of cognitive and
language complexity was pre-tested in small samples of students in Hong Kong, China, India, and Brazil?
during the development stage. The small-scale pre-testing was conducted in Cantonese, Hindi, and
Portuguese in an effort to widen the languages included in pre-testing beyond western languages. Pre-
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testing took the form of two rounds of in-person one-on-one cognitive interviews and a third round of virtual
one-on-one interviews for the Global Crises Module (see below), each with small groups of students from
socioeconomically diverse backgrounds. Interviews were facilitated under general leadership of the PISA
Core A contractor by teams led by members of the QEG, to collect feedback from respondents representing
diverse geographic, linguistic, and cultural backgrounds. During each cognitive interview session, an
interviewer provided students, in paper-based format, with a set of thematically-grouped questions.
Students were asked to provide answers to all questions in the set. When the student was finished
providing their answers, the interviewer asked a series of retrospective probes associated with each
question in the set. These probes asked about students’ interpretation of the question; their understanding
of words in specific items of a matrix question; other words or parts of the question that they found
confusing; and the overall level of difficulty they reported in answering the question. Once the student
finished responding to the probes, the interviewer provided the student with another set of questions to
answer.

In the first round of cognitive interviews, four thematically-defined sets of questions were tested among
student respondents. In the second round, another five thematically-defined sets were tested. A second
goal of the cognitive interviews was to collect data on students’ understanding of different response options
(i.e. agreement, like-me, and frequency type response options) to guide recommendations regarding which
response options to use for specific questionnaire content in PISA 2022. Two additional types of activities
were performed during the cognitive interviews as preliminary steps toward response option classification
for PISA 2022: card-sorting exercises, and response option comparisons.

Feedback from participating countries/economies

All newly-developed material was shared with representatives of countries/economies at an early stage in
the development process to obtain in-depth feedback. National Centres were asked for ratings on several
important factors for each question to be implemented in PISA, including the relevance of the specific topic
for their educational system. The review also aimed to establish whether the addressee that is targeted in
the questionnaire (e.g. students, teachers, principals) is indeed the best respondent group to answer the
question. In this context, a very important aspect of ratings touched on issues of sensitivity. Feedback was
collected on whether a topic might be sensitive, complied with data privacy regulations in the
country/economy, or could lead to cultural bias.

Potential translation and adaptation difficulties were also addressed in this review. Finally,
countries/economies were asked to give an overall rating of each proposed question and provide any
additional comments or concerns that might improve the material. A similar review was repeated after the
international Field Trial (FT).

Translatability assessment

To enhance comparability, a translatability assessment of the questionnaire material was carried out before
finalizing instruments for the FT. Linguistic experts evaluated the material with due consideration for the
Ask-the-Same-Question (ASQ) model (Harkness, 2003(7;). This approach seeks to optimize the wording in
the source questionnaire so that the items can be translated into all relevant languages while maintaining
the construct covered, and therefore maintaining the intended measurement properties. The newly
developed questionnaire material was translated into several languages representing the most common
language groups, including an East-Asian language (Cantonese), Slavic languages (Bosnian, Croatian,
Russian), an Indo-German language (German), a Romance language (French, Portuguese), Turkic
(Turkish), and Finno-Ugric (Hungarian). Translators highlighted any linguistic issues related to the
translation of the questionnaire content that could lead to non-translatability or possible bias in later
meaning of a question.
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Refinement of item pool and creation of international master version for FT

After cognitive interviews, feedback from the review by countries/economies, conclusion of the
translatability assessment, and review by the PISA subject matter expert groups (i.e. QEG, MEG, Creative
Thinking Expert Group - CTEG), the item pool was revised for administration in the FT. An important
addition to the questionnaires at this point was the Global Crises Module (GCM) (Bertling et al., 2020g)).
The GCM was developed as an additional questionnaire module for student and school questionnaire
respondents with a focus on effects of the COVID-19 pandemic on student learning and well-being and
the degree of interruptions or changes to education across participating countries/economies. Please note,
although the GCM was added to the development process at a later stage than other questionnaire
materials, the questions went through the same quality assurance steps as all other materials.

Centralised trend material transfer from previous PISA cycles

For the computer-based questionnaires, in earlier PISA cycles the international contractors implemented
a centralized transfer process for national trend material. All questionnaire material from previous cycles
that was chosen to be administered again for PISA 2022 was centrally transferred within the electronic
platform. Because the process for adapting and translating questionnaires this cycle required that all
adaptations were documented in English in the electronic platform before being translated, when the
contractors transferred trend material they also supplied the English back-translation of the trend text,
which the country/economy confirmed during their review. Any changes to these trend questions needed
to be requested and justified by the country/economy. This process allowed for external control to preserve
national trend material from the previous cycle in PISA 2022.

For the paper-based questionnaires, the international contractors did not perform a centralized transfer of
trend material. Participating countries/economies were provided with their questionnaires from the previous
cycle of PISA (if they participated) and were asked to copy the trend items into the PISA 2022
questionnaires.

Adaptation negotiation and verification of all questionnaire material

In some cases, cultural traditions, local understanding of a question or features of the education system
vary largely, leading to the need for adaptations to the questionnaires. As in previous PISA cycles, the
National Centres in each country/economy were asked to document which adaptations they needed or
wished to implement in the materials by describing them in specially designed standardized forms. For the
questionnaires, a Questionnaire Adaptation Spreadsheet (QAS) was provided describing all adaptations
that a country or economy wished to implement. For each country/economy and each questionnaire, all
adaptations were checked by the international contractors and documented in the QAS. After negotiation
of adaptations and translation of the customized national text into the local language, all national material
was verified by the international contractors. Linguistic checks were performed, and any unclear translation
was discussed with the international questionnaire developers, the National Centre, and the linguistic
quality control team. The chapter on translation verification in this Technical Report has additional
information about this process. All final questionnaire material was then implemented into the paper-based
or computer-based versions, tested in the system, and provided to the PISA participants.

Large-scale testing in international Field Trial

All question developed for potential inclusion in the PISA 2022 MS, including the GCM, were administered
to the respective respondent group in the PISA 2022 international FT. In addition to examining each
question’s performance across participating countries/economies, several methodological experiments
were conducted as part of the FT, in an interest of choosing the most appropriate operationalisation for
each construct described in the PISA 2022 Questionnaires Framework. These experiments comprised
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comparison of multiple choice (MC) and fill-in questions, comparison of agreement and frequency
response options, comparison of abstract and concrete frequency response options, and comparison of
mother/father-focused with parent or guardian-focused education- and occupation-related questions.
Results for each experiment were discussed with relevant PISA expert groups and the OECD secretariat
prior to determining the final direction with questionnaire selection for the Main Survey (MS).

Finalization of item pool for international Main Survey

A reduction of questions was needed across all questionnaires from the FT to the MS, except for the WBQ,
which was administered without changes from the PISA 2018 version. Item recommendations and
subsequent decisions for the MS instruments were based on the empirical performance of the items based
on data from the first batch of countries/economies with submitted FT data as well as a consideration of
redundancies and framework coverage and consultation with key stakeholders, including the QEG, MEG,
CTEG, as well as National Centres in each country/economy. Based on findings from the above-mentioned
methodological experiments, it was determined that the PISA 2022 MS would retain the mother-father
focused fill-in question format from previous cycles for occupation-related questions, that agreement-types
response options would be used for General Social and Emotional Characteristics, thereby maximising
consistency with the OECD’s survey on social and emotional skills (SSES), and that newly-developed
frequency questions would use more concrete instead of highly abstract response options in efforts to
improve cross-country comparability.

Main Survey review by countries

Between the FT and MS each National Centre was asked to review its FT data for unexpected response
distributions to the questions and to investigate whether the data indicated that there were any errors in
the adaptations they requested or the translations of the questionnaires that needed to be corrected. This
included updates due to errata. All requested changes were checked by the international contractors and
documented in the QAS. Approved changes to translation were implemented by verifiers.

All final questionnaire material was then implemented into the paper-based or computer-based versions,
tested, and provided to the PISA participants in advance of the MS. More details about the preparation of
the questionnaires is included in Chapter 19.

Summary

Each of the steps in this development process ensured that questions included in PISA 2022 were
systematically evaluated and iteratively refined based on insights from empirical data before the finalisation
of the international versions of the questionnaires. See Chapter 19 for how the questionnaire design was
implemented in the system and see Chapter 18 for how derived variables for reporting were created for
the questionnaires.
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Annex 5.A. PISA 2022 Questionnaire Framework
Content Modules

Annex Table 5.A.1. Chapter 5: Content Modules and Policy Categories

Tables Title
Table 5.A.2 Content Modules defined in PISA 2022 Questionnaire Framework
Table 5.A.3 Overview of the five categories based on key areas of educational policy setting at different levels of aggregation in

the PISA 2022 framework covered by the questionnaires

Annex Table 5.A.2. Content Modules defined in PISA 2022 Questionnaire Framework

No. Module No. Module

1 Basic Demographics 11 School Type and Infrastructure

2 Economic, Social, and Cultural Status (ESCS) 12 Selection and Enrolment

3 Educational Pathways and Post-Secondary Aspirations 13 School Autonomy

4 Migration and Language Exposure 14 Organisation of Student Learning at School
5 PISA Preparation and Effort 15 Exposure to Mathematics Content

6 School Culture and Climate 16 Mathematics Teacher Behaviours

7 Subject-specific Beliefs, Attitudes, Feelings, and Behaviours = 17 Teacher Qualification, Training, and Professional Development
8 General Social and Emotional Characteristics 18 Assessment, Evaluation and Accountability
9 Health and Well-being 19 Parental/Guardian Involvement and Support
10 Out-of-school Experiences 20  Creative Thinking

21 Global Crises

Annex Table 5.A.3. Overview of the five categories based on key areas of educational policy setting
at different levels of aggregation in the PISA 2022 framework covered by the questionnaires

Main Survey Framework Coverage
(nlaiennugtg;) Student Student Beliefs, Teaching School Practices, Governance,
Background Attitudes, Practices and Policies, and System-Level
Feelings, and Learning Infrastructure Policies and
Behaviours Opportunities Practices
Student 35 N v v
School 45 v v v v
Financial Literacy 10 N v \/
ICT 10 N v v v
Well-being 10 N v v
Parent 30 N v
Teacher 40 v
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Annex 5.B. Student Questionnaire

Annex Table 5.B.1. Details of PISA 2022 Student Questionnaire Main Survey questions

Question Module Construct Within-construct ~ In PBA
No. matrix sampling
(CBA only)
ST001 Basic demographics Grade no yes
ST003 Basic demographics Date of birth no yes
ST004 Basic demographics Gender no yes
ST002 Educational career Current study programme no yes
ST250 Economic, social, and cultural status (ESCS) Home possessions no yes
ST251 Economic, social, and cultural status (ESCS) Home possessions no yes
ST253 Economic, social, and cultural status (ESCS) Digital devices in the home no yes
ST254 Economic, social, and cultural status (ESCS) Digital devices in the home no yes
ST255 Economic, social, and cultural status (ESCS) Books in the home no yes
ST256 Economic, social, and cultural status (ESCS) Books in the home no no
ST230 Basic demographics Number of siblings no yes
ST005 Economic, social, and cultural status (ESCS) Mother's education no yes
ST006 Economic, social, and cultural status (ESCS) Mother's education no yes
ST007 Economic, social, and cultural status (ESCS) Father's education no yes
ST008 Economic, social, and cultural status (ESCS) Father's education no yes
ST014 Economic, social, and cultural status (ESCS) Mother's occupation no yes
ST015 Economic, social, and cultural status (ESCS) Father's occupation no yes
ST258 Economic, social, and cultural status (ESCS) Food insecurity no yes
ST259 Economic, social, and cultural status (ESCS) Subjective socioeconomic status no yes
ST019 Migration and language exposure Immigration background no yes
ST021 Migration and language exposure Immigration background no yes
ST022 Migration and language exposure Primary home language no yes
ST226 Educational career Time attended current school no yes
ST125 Educational career Age started ISCED 0 no yes
ST126 Educational career Age started ISCED 1 no yes
ST127 Educational career Grade repetition no yes
ST260 Educational career Truancy no yes
ST261 Educational career Truancy no yes
ST062 Educational career Truancy no yes
ST267 School culture and climate Quality of student-teacher relationships yes yes
ST034 School culture and climate Sense of belonging yes yes
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Question Module Construct Within-construct =~ In PBA
No. matrix sampling
(CBA only)
ST038 School culture and climate Being bullied no yes
ST265 School culture and climate Feeling safe no yes
ST266 School culture and climate School safety risks no yes
ST294 Out-of-school experiences Activities before school no yes
ST295 Out-of-school experiences Activities after school no yes
ST326 Health and well-being Time spent on online activities no yes
ST322 Health and well-being Digital device usage behaviours yes no
ST307 General social and emotional characteristics Perseverance yes no
ST309 General social and emotional characteristics Self control yes yes
ST301 General social and emotional characteristics Curiosity yes yes
ST343 General social and emotional characteristics Cooperation yes no
ST311 General social and emotional characteristics Empathy yes no
ST315 General social and emotional characteristics Trust yes yes
ST303 General social and emotional characteristics Perspective taking yes no
ST305 General social and emotional characteristics Assertiveness yes yes
ST345 General social and emotional characteristics Stress resistance yes no
ST313 General social and emotional characteristics Emotional control yes yes
ST263 Subject-specific beliefs, attitudes, feelings, and Growth mindset no no
behaviours
ST016 Health and well-being Overall life satisfaction no yes
ST059 Organization of student learning at school Class periods per week in in mathematics = no yes
ST296 Out-of-school experiences Time spent on mathematics homework no yes
ST272 Mathematics teacher behaviours Perceived quality of mathematics no yes
instruction
ST273 Mathematics teacher behaviours Disciplinary climate in mathematics yes yes
ST270 School culture and climate Mathematics teacher support no yes
ST285 Mathematics teacher behaviours Cognitive activation in mathematics: yes yes
Foster reasoning
ST283 Mathematics teacher behaviours Cognitive activation in mathematics: yes no
Encourage mathematical thinking
ST275 Exposure to mathematics content Exposure to formal and applied yes yes
mathematics tasks
ST276 Exposure to mathematics content Exposure to mathematics reasoning and yes yes
21st century mathematics topics
ST268 Subject-specific beliefs, attitudes, feelings, and Preference of math over other core no no
behaviours subjects, and Perception of mathematics
as easier than other subjects
ST290 Subject-specific beliefs, attitudes, feelings, and Mathematics self-efficacy: formal and yes yes
behaviours applied mathematics
ST291 Subject-specific beliefs, attitudes, feelings, and Mathematics self-efficacy: reasoningand  yes no
behaviours 21st century mathematics
ST289 Subject-specific beliefs, attitudes, feelings, and Subjective familiarity with mathematics yes no

behaviours

concepts
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Question Module Construct Within-construct =~ In PBA
No. matrix sampling
(CBA only)
ST293 Subject-specific beliefs, attitudes, feelings, and Proactive mathematics study behavior yes yes
behaviours
ST292 Subject-specific beliefs, attitudes, feelings, and Mathematics anxiety yes yes
behaviours

ST297 Out-of-school experiences Participation in additional mathematics no yes
instruction

ST334 Creative thinking Creative self-efficacy yes no

ST335 Creative thinking Creative school and class environment yes no

ST336 Creative thinking Creative peers and family environment yes no

ST337 Creative thinking Creative school activities no no

ST338 Creative thinking Creative outside school activities no no

ST339 Creative thinking Beliefs about creativity no no

ST340 Creative thinking Creativity and openness to intellect yes no

ST341 Creative thinking Openness to art and reflection no no

ST342 Creative thinking Imagination and adventurousness yes no

ST300 Parental/guardian involvement and support Family support yes yes

ST327 Post-secondary preparedness and aspirations Expected educational level no yes

ST329 Post-secondary preparedness and aspirations Expected occupation no yes

ST330 Post-secondary preparedness and aspirations Future study or work information yes no

ST324 Post-secondary preparedness and aspirations Outlook on future educational career yes no

ST347 Global Crises Type/duration of school closure no yes

ST348 Global Crises School actions/activities to sustain yes yes
learning

ST349 Global Crises Type of digital device used for school no yes
work

ST350 Global Crises Subjective impression of learning during no yes
school closure

ST351 Global Crises Types of learning resources used while yes yes
school was closed

ST352 Global Crises Problems with self-directed learning yes yes

ST353 Global Crises Family support for self-directed learning yes yes

ST354 Global Crises Feelings about learning during school yes yes
closure

ST355 Global Crises Self-directed learning self-efficacy yes yes

ST356 Global Crises Feeling of preparedness for future school = no yes

closures
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g Sample Design

Target population and overview of the sampling design

The desired base PISA target population in each country/economy consisted of 15-year-old students
attending educational institutions in grades 7 and higher. This meant that countries/economies were to
include:

e 15-year-old students enrolled full-time in educational institutions
e 15-year-old students enrolled in educational institutions who attended only on a part-time basis
e students in vocational training programmes, or any other related type of educational programmes

e students attending foreign schools within the country/economy (as well as students from other
countries/economies attending any of the programmes in the first three categories).

It was recognised that no testing of 15-year-old students schooled in the home, workplace or out of the
country/economy would occur and therefore these 15-year-olds are not included in the international target
population.

The operational definition of an age population directly depends on the testing dates. The international
requirement was that the assessment had to be conducted during a 56-day period, referred to as the
testing period, between March 1st, 2022 and October 31st, 2022, unless otherwise agreed.

Further, testing was not permitted during the first six weeks of the school year because of a concern that
student performance levels may have been lower at the beginning of the academic year than at the end of
the previous academic year, even after controlling for age.

The 15-year-old international target population was slightly adapted to better fit the age structure of most
Northern Hemisphere countries/economies. As most of the testing was planned to occur in April, the
international target population was consequently defined as all students aged from 15 years and 3
completed months to 16 years and 2 completed months at the beginning of the assessment period. This
meant that in all countries/economies testing in April 2022, the target population could have been defined
as all students born in 2006 who were attending an educational institution, as defined above.

A variation of up to one month in this age definition was permitted. This allowed a country/economy testing
in March or in May to still define the national target population as all students born in 2006. If the testing
took place between June and December, the birth date definition had to be adjusted so that in all
countries/economies the target population always included students aged 15 years and 3 completed
months to 16 years and 2 completed months at the time of testing, or a one-month variation of this.

The situation with the COVID-19 pandemic made it difficult for several countries to adhere strictly to the
testing period and the age definition for the target population just discussed. Recognizing the challenges
of conducting assessments in such an environment, it was proposed by the international consortium that
certain minor violations of these standards be sanctioned in advance, so that countries did not face
uncertainty as they incurred the cost and burden of conducting the assessments. Thus, for PISA 2022, the
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OECD and the PISA Technical Advisory Group accepted the following types of deviations from the
standards:

a. Extension of the assessment period beyond 56 days, where students remain within the PISA-
eligible age range, would be agreed to with the OECD’s implicit approval.

b. Extension of the assessment period that would not exceed the allowed 56 days, but would result
in some assessed students who are outside of the PISA-eligible age range by less than a week,
would be agreed to with the OECD’s implicit approval.

c. Extension of the assessment period that would both exceed 56 days AND result in assessed
students who are outside of the PISA eligible age range would require further consultation with the
contractors and the OECD before approval of such a deviation would be granted.

In all countries/economies, the default sampling design used for the PISA assessment was a two-stage
stratified sample design. The first-stage sampling units consisted of individual schools having 15-year-old
students, or the possibility of having such students at the time of assessment. Schools were sampled
systematically from a comprehensive national list of all PISA-eligible schools, known as the school
sampling frame, with probabilities that were proportional to a measure of size. The measure of size was a
function of the estimated number of PISA-eligible 15-year-old students enrolled in the school. This type of
sampling is referred to as systematic with probability proportional to size (PPS) sampling. Prior to selecting
them, schools in the sampling frame were assigned to mutually exclusive groups based on school
characteristics called explicit strata. These were formed to improve the precision of sample-based
estimates. Stratification variables for each country/economy are presented in Annex Table 6.A.2.

The second-stage sampling units in countries/economies using the two-stage design were students within
sampled schools. Once schools were selected to be in the sample, a complete list of each sampled
school’'s 15-year-old students was prepared. Countries/economies participating in the computer-based
assessment (CBA) had to set a target cluster size (TCS) of 42 students, while countries/economies
participating in the paper-based assessment (PBA) had to set a TCS of 35 students. Variations to the TCS
were allowed in consultation with the sampling contractors for factors such as expected student
nonresponse.

The sample size within schools is prescribed, within limits, in the PISA Technical Standards (see Annex I).
From each list of eligible students within a school that contained more than the target cluster size, a sample
of around 42 (or 35 for the case noted above) students were selected with equal probability, and for lists
with fewer than the target number, all students on the list were selected.

The students selected for financial literacy were an additional sample of students above and beyond those
needed for PISA. This was the same approach used in 2018.

Population coverage, and school and student participation rate standards

To provide valid estimates of student achievement, the sample of students had to be selected using
established and professionally recognised principles of scientific probabilistic sampling in a way that
ensured representation of the full target population of 15-year-old students in the participating
countries/economies.

Furthermore, quality standards had to be maintained with respect to (i) coverage of the PISA international
target population, (ii) accuracy and precision, and (iii) school and student response rates.
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Coverage of the PISA international target population

National Project Managers (NPMs) might have found it unavoidable to reduce their coverage of the target
population by excluding, for instance, a small, remote geographical region due to inaccessibility, or
language differences, possibly due to political, organisational or operational reasons, or presence of
special education needs students. Areas deemed to be part of a country/economy that included students
in the PISA target population, but which were not included for sampling, were designated as non-covered
areas. Care was taken in this regard because, when such situations did occur, the national desired target
population differed from the international desired target population. In an international survey in education,
the types of exclusion must be defined consistently for all participating countries/economies and the
exclusion rates have to be limited. Indeed, if a significant proportion of students were excluded, this would
mean that survey results would not be representative of the entire national school system. Thus, efforts
were made to ensure that exclusions, if they were necessary, were minimised according to the PISA 2022
Technical Standards (see Annex I).

Exclusion could also take place either at the school level (exclusion of entire schools) or at the within-
school level (exclusion of individual students). These exclusions were often for special education needs or
language differences.

International within-school exclusion of students was allowed for the following groups:

e Intellectually disabled students: these students who have a documented mental or emotional
disability and who, in the professional opinion of qualified staff, are cognitively delayed such that
they cannot be validly assessed in the PISA testing setting. This category includes students who
are emotionally or mentally unable to follow even the general instructions of the test. Students
could not be excluded solely because of poor academic performance or normal discipline
problems.

e Functionally disabled students: these are students who are permanently physically disabled in such
a way that they cannot be validly assessed in the PISA testing setting. However, functionally
disabled students who could provide responses were to be included in the testing.

e Students with insufficient experience in the language of assessment: these are students who need
to meet all of the following criteria: i) are not native speakers of the assessment language(s), ii)
have limited proficiency in the assessment language(s), and iii) have received less than one year
of instruction in the assessment language(s).

e Students taught in a language of instruction for the main domain for which no materials were
available. PISA Technical Standard 2.1 notes that the PISA test is administered to a student in a
language of instruction provided by the sampled school in the major domain of the test. Thus, if no
test materials were available in the language in which the sampled student is taught, the student
was excluded. For example, if a country/economy has testing materials in languages X, Y, and Z,
but a sampled student is taught in language A, then the student can be excluded since there are
no testing materials available in the student’s language of instruction.

e Students not assessable for other reasons as agreed upon. A nationally-defined within-school
exclusion category was permitted if agreed upon by the international contractor and the OECD. A
specific subgroup of students (i.e., students with severe dyslexia, dysgraphia, or dyscalculia) could
be identified for whom exclusion was necessary but for whom the first three within-school exclusion
categories did not explicitly apply, so that a more specific within-school exclusion definition was
needed.

e Students currently not attending in-person classes, receiving all their instruction online/virtually and
not coming to schools for tests/assessments. This exclusion type was exceptionally added for PISA
2022 due to the coronavirus pandemic.
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A school attended only by students who would be excluded from taking the assessment for intellectual,
functional, or linguistic reasons was considered a school-level exclusion.

The overall exclusion rate within a country/economy (i.e., school-level and within-school exclusions
combined) needed to be kept below 5% of the PISA desired target population.

Guidelines for restrictions on the level of exclusions of various types were as follows:

e School-level exclusions for inaccessibility, feasibility or other reasons were to cover less than 0.5%
of the total number of students in the PISA desired target population. Schools in the school
sampling frame which had only one or two PISA-eligible students were not allowed to be excluded
from the frame. However, if based on the frame, it was clear that the percentage of students in
these small schools would not cause a breach of the 0.5% allowable limit, then such schools could
all be excluded in the field at the time of the assessment, if they still only had one or two PISA-
eligible students.

e School-level exclusions for intellectually or functionally disabled students, or students with
insufficient assessment language experience, were to cover fewer than 2% of the PISA desired
target population of students.

e Within-school exclusions for intellectually disabled or functionally disabled students, or students
with insufficient assessment language experience, or students nationally-defined and agreed upon
for exclusion were expected to cover less than 2.5% of PISA student population. Initially, this could
only be an estimate. If the actual percentage was ultimately greater than 2.5%, the exclusion
percentage was re-calculated without considering students who were excluded because of
insufficient familiarity with the assessment language as this is a largely unpredictable part of each
country/economy’s PISA-eligible population, not under the control of the education system. If the
resulting percentage was below 2.5%, the exclusions were regarded as acceptable. Otherwise, the
level of exclusion was given consideration during the data adjudication process, to determine
whether there was any need to notate the results, or take other action in relation to reporting the
data.

Accuracy and precision

A minimum of 150 schools was selected in each country/economy, but if a participating country/economy
had fewer than 150 schools in existence, then all schools were selected for participation. Within each
participating school, a predetermined number of students — the target cluster size, as defined earlier — was
randomly selected with equal probability. In schools with fewer than number of target cluster size-eligible
students, all students were selected. In total, a minimum sample size of 6 300 assessed students was
needed in computer-based countries/economies, or 5250 assessed students in paper-based
countries/economies. In cases where the entire population had fewer students, all students were selected.
It was possible to negotiate a target cluster size that differed from 42 students (or 35 as noted above).
When this was the case, the sample size of schools was increased to more than 150 to ensure that at least
the minimum sample size of assessed students would be reached. The target cluster size selected per
school had to be at least 25 students to ensure adequate accuracy in estimating variance components
within and between schools — a major analytical objective of PISA.

Countries/economies doing the FL option needed an additional 1 650 assessed students for FL. To
accomplish this, the target cluster size was usually increased for countries/economies participating in the
financial literacy assessment. For example, a county/economy that would have sampled 42 students in
each school generally increased its TCS to 53 to accommodate the financial literacy sample. In some
instances, the country/economy opted to increase the school sample size to achieve the required number
of students selected for financial literacy.
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NPMs were strongly encouraged to identify available variables to use for defining the explicit and implicit
strata for schools to reduce the sampling variance. See the section “Stratification”, further on in this chapter
for more details.

For countries/economies that had larger than anticipated sampling variances associated with their
estimates in PISA 2018, recommendations were made regarding sample design changes that were
expected to help reduce the sampling variances for PISA 2022. These included modifications to
stratification variables and increases in the required school sample.

School response rates

A response rate of 85% was required for initially selected schools. If the initial school response rate fell
between 65% and 85%, an acceptable school response rate could still be reached through the use of
replacement schools. Figure 6.1 provides a summary of the international requirements for school response
rates. To compensate for a sampled school that did not participate, where possible, two potential
replacement schools were identified. The school replacement process is described in the section further
on in this chapter “School sample selection”.

Figure 6.1. School response rate standards
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Furthermore, a school with a student participation rate below 33% was not considered as a participating
school and data from such schools were not considered for analysis. This was a change from 2018 where a
school with a student participation rate between 25% and 50% was not considered as a participating school
for the purposes of calculating and documenting response rates, but data from such schools were included
in the database and contributed to the estimates included in the initial PISA international report, and data
from schools with a student participation rate of less than 25% were not included in the database and such
schools were regarded as non-respondents. The change from 2018 was implemented so that the minimum
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of 33% student participation would be the same for the purposes of calculating and documenting response
rates and the data inclusion in the database. Students were deemed participants if they responded to at
least half of the cognitive items or if they had responded to at least one cognitive item and had completed
selected questions from the background questionnaire (see Annex I).

The rationale for this approach was as follows. There was concern that, in an effort to meet the
requirements for school response rates, a national centre might allow schools to participate that would not
make a concerted effort to ensure that students attended the assessment sessions. To avoid this, a
standard for student participation was required for each individual school in order that the school be
regarded as a participant. This standard was set at a minimum of 33% student participation. However,
there were a few schools in many countries/economies that conducted the assessment without meeting
that standard. Thus, it had to be decided if the data from students in such schools should be used in the
analyses, given that the students had already been assessed. If the students from such schools were
retained, non-response bias would possibly be introduced to the extent that the students who were absent
could have achieved different results from those who attended the testing session, and such a bias is
magnified by the relative sizes of these two groups. If one chose to delete all assessment data from such
schools, then non-response bias would be introduced as the schools were different from others in the
sample, and sampling variance would be increased because of sample size attrition.

It was decided that, for a school with a student response below 33%, treating the school as a non-
respondent was likely to introduce less bias and error variance than was treating the students as non-
respondents. Clearly the cut-off of 33% is arbitrary as one would need extensive studies to try to establish
an optimal cut-off empirically. However, as the student response rate decreases within a school, the
possibility of bias from using the assessed students in that school will increase, while the loss in sample
size from dropping all of the students in the school will be small.

These PISA standards applied to weighted school response rates. The procedures for calculating weighted
response rates are presented in Chapter 10. Weighted response rates weight each school by the number
of students in the population that are represented by the students sampled from within that school. The
weight consists primarily of the enrolment size of 15-year-old students in the school, divided by the
selection probability of the school. Because the school samples were selected with probability proportional
to size, in most countries/economies most schools contributed approximately equal weights. Therefore,
the weighted and unweighted school response rates were similar. Exceptions could occur in
countries/economies that had explicit strata that were sampled at very different rates. Details as to how
each participating economy and adjudicated region performed relative to these school response rate
standards are included in Chapters 13 and 16.

Student response rates

An overall response rate of 80% of selected students in participating schools was required. A student who
had participated in the original or follow-up cognitive sessions was considered a participant. The overall
student response rate was computed using only students from schools with at least a 33% student
response rate. Again, weighted student response rates were used for assessing this standard. Each
student was weighted by the reciprocal of his/her sample selection probability.
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Main survey school sample

Definition of the national target population

NPMs were first required to confirm their dates of testing and age definition with the international contractor.
Once these were approved, NPMs were notified to avoid having any possible drift in the assessment period
that could lead to an unapproved definition of the national target population.

Every NPM was required to define and describe their country/economy’s target population and explain
how and why it might deviate from the international target population. Any hardships in accomplishing
complete coverage were specified, discussed, and required approval in advance. Where the national target
population deviated from full coverage of all PISA-eligible students, the deviations were described, and
enrolment data provided to measure how much coverage was reduced. The population, after all
exclusions, corresponded to the population of students recorded on each country/economy’s school
sampling frame. Exclusions were often proposed for practical reasons such as unreasonable increased
survey costs or complexity in the sample design and/or difficult testing conditions. These difficulties were
generally addressed by modifying the sample design to reduce the number of such schools selected rather
than to exclude them. Schools with students that would all be excluded through the within-school exclusion
categories could be excluded up to a maximum of 2% of the target population as previously noted.
Otherwise, countries/economies were instructed to include the schools but to administer the PISA Une
Heure (UH) form, consisting of a subset of the PISA assessment items, deemed more suitable for students
with special needs. Sixteen countries/economies used the UH booklet for PISA 2022.

Within participating schools, all PISA-eligible students were to be listed. From this, either a sample of target
cluster size students was randomly selected, or all students were selected if there were fewer than the
number of target cluster size-eligible students (as described in the “Student Sampling” section). The lists
had to include students deemed as meeting any of the categories for exclusion, and a variable maintained
to briefly describe the reason for exclusion. This made it possible to estimate the size of the within-school
exclusions from the sample data.

It was understood that the exact extent of within-school exclusions would not be known until the within-
school sampling data were returned from participating schools and sampling weights computed.
Participating country/economy projections for within-school exclusions provided before school sampling
were known to be estimates.

NPMs were made aware of the distinction between within-school exclusions and non-response. Students
who could not take the PISA achievement tests because of a permanent condition were to be excluded
and those with a temporary impairment at the time of testing, such as a broken arm, were treated as non-
respondents along with other absent sampled students. Exclusions by country/economy are documented
in Chapter 13.

The sampling frame

All NPMs were required to construct a school sampling frame to correspond to their national defined target
population. The school sampling frame as defined by the School Sampling Preparation Manual set of
documents would provide complete coverage of the national defined target population without being
contaminated by incorrect or duplicate entries or entries referring to elements that were not part of the
defined target population. It was expected that the school sampling frame would include any school that
could have 15-year-old students in grade 7 or higher, even those schools which might later be excluded
or deemed ineligible because they had no PISA-eligible students at the time of data collection. The quality
of the sampling frame directly affects the survey results through the schools’ probabilities of selection and
therefore their weights and the final survey estimates. NPMs were therefore advised to be diligent and
thorough in constructing their school sampling frames and to use most recent information available.
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All countries/economies used school-level sampling frames as their first stage of sample selection. The
School Sampling Preparation Manual set of documents indicated that the quality of sampling frames would
largely depend on the accuracy of the approximate enrolment of 15-year-olds available (ENR) for each
first-stage sampling unit. A suitable ENR value was a critical component of the sampling frames since
selection probabilities were based on it for two-stage designs. The best ENR for PISA was the number of
currently enrolled 15-year-old students. Current enrolment data, however, were rarely available at the time
of school sampling, which meant using alternatives. Most countries/economies used the first-listed
available option from the following list of alternatives:

o student enrolment in the target age category (15-year-olds) from the most recent year of data
available

e if 15-year-olds tend to be enrolled in two or more grades, and the proportions of students who are
aged 15 in each grade are approximately known, the 15-year-old enrolment can be estimated by
applying these proportions to the corresponding grade-level enrolments

e the grade enrolment of the modal grade for 15-year-olds
o total student enrolment, divided by the number of grades in the school.

The School Sampling Preparation Manual set of documents noted that if reasonable estimates of ENR did
not exist or if the available enrolment data were out of date, schools might have to be selected with equal
probabilities which might require an increased school sample size. However, no countries/economies
needed to use this option.

Besides ENR values, NPMs were instructed that each school entry on the frame should include at
minimum:

e school identification information, such as a unique numerical national identification, and contact
information such as name, address and phone number (the latter type of information was not
needed by contractors—only by NPMs, thus there was no requirement for contractors to have this
type of information on the school frame submitted by NPMs.)

e coded information about the school, such as region of country/economy, school type and extent of
urbanisation, which would be used as stratification variables.

Stratification

Prior to sampling, schools were to be ordered, or stratified, in the sampling frame. Stratification consists of
classifying schools into similar groups according to selected variables referred to as stratification variables.
Stratification in PISA was used to:

e improve the efficiency of the sample design, thereby making the survey estimates more reliable;

e apply different sample designs, such as disproportionate sample allocations, to specific groups of
schools in different strata;

e ensure all parts of a population were included in the sample; and
e ensure adequate representation of specific groups of the target population in the sample.

There were two types of stratification used: explicit and implicit. Explicit stratification consists of grouping
schools into strata that will be treated independently, as if they were separate school sampling frames.
Examples of explicit stratification variables could be states or regions within a country/economy. Implicit
stratification consists essentially of sorting the schools within each explicit stratum using a set of designated
implicit stratification variables. Examples of implicit stratification variables could be type of school,
urbanisation, school size, or minority composition. Implicit stratification, with systematic sampling, is a way
of ensuring a proportional sample allocation of schools across all the groups used for implicit stratification.
It can also lead to improved reliability of survey estimates, provided that the implicit stratification variables
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being considered are correlated with PISA achievement at the school level (Jaeger, 1984(1)). Guidelines
on choosing stratification variables that would possibly improve the sampling were provided in the
Sampling in PISA manual (OECD, 2016)).

Annex Table 6.A.2provides the explicit stratification variables used by each country/economy, as well as
the number of explicit strata found within each country/economy. For example, Australia had eight explicit
strata using states/territories which were then further delineated by three school types (known as sectors).
Australia also had one explicit stratum for certainty selections, so that there were 25 explicit strata in total.
Variables used for implicit stratification and the respective number of levels can also be found in Annex
Table 6.A.2. Annex Table 6.A.2.

As the sampling frame was always sorted by school size within each stratum, school size was always
implicit stratification variable, though it is not listed in Annex Table 6.A.2. The use of school size as an
implicit stratification variable provides a degree of control over the student sample size so as to possibly
avoid the sampling of too many relatively large schools or too many relatively small schools.

Assigning a measure of size to each school

For the probability proportional to size sampling method used for PISA, a Measure of Size (MOS) derived
from ENR was established for each school on the sampling frame. MOS was generally constructed as:
MOS = max (ENR, TCS). This differed slightly in the case of the treatment of small schools, discussed
later. Thus, the measure of size was equal to the enrolment estimate (ENR), unless enrolment was less
than the TCS, in which case the measure of size was set equal to the target cluster size.

As schools were sampled with probability proportional to size, setting the measure of size of small schools
to 42 students (or 35 for paper-based countries/economies) was equivalent to drawing a simple random
sample of small schools. That is, each small school would have an equally likely chance of being selected
to participate. However, please see the “Treatment of small schools” for details on how small schools were
sampled.

School sample selection

School sample allocation over explicit strata

The total number of schools to be sampled in each country/economy needed to be allocated among the
explicit strata so that the expected proportion of students in the sample from each explicit stratum was
approximately the same as the population proportions of PISA-eligible students in each corresponding
explicit stratum. There were two exceptions. If very small schools required under-sampling, students in
them had smaller percentages in the sample than in the population. To compensate for the resulting
loss of sample, the large schools had slightly higher percentages in the sample than the corresponding
population percentages. The other exception occurred if only one school was allocated to any explicit
stratum. In this case, two schools were allocated for selection in the stratum to aid with variance
estimation. Similarly, if only three schools existed in any explicit stratum, instead of taking only two, all
three were selected, to increase the efficiency of the sample design.

Sorting the sampling frame

The School Sampling Preparation Manual set of documents indicated that, prior to selecting the school
sample, schools in each explicit stratum were to be sorted by a limited number of variables chosen for
implicit stratification and finally by the ENR value within each implicit stratum. The schools were first to be
sorted by the first implicit stratification variable, then by the second implicit stratification variable within the
levels of the first implicit stratification variable, and so on, until all implicit stratification variables were used.
This gave a cross-classification structure of cells, where each cell represented one implicit stratum on the
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school sampling frame. The sort order was alternated between implicit strata, from high to low and then
low to high, etc., through all implicit strata within an explicit stratum.

Determining which schools to sample

The PPS-systematic sampling method used in PISA first required the computation of a sampling interval
for each explicit stratum. This calculation involved the following steps:

e recording the total measure of size, S, for all schools in the sampling frame for each specified
explicit stratum

e recording the number of schools, D, to be sampled from the specified explicit stratum, which was
the number allocated to the explicit stratum

e calculating the sampling interval, /, as follows: I = S/D

e including in the sample all schools for which the school’s size measure exceed / (known as certainty
schools)

e removing certainty schools from the frame, recalculating S, D, and /
e recording the sampling interval, /, to four decimal places.

Next, a random number had to be generated for each explicit stratum. The generated random number
(RN) was from a uniform distribution between zero and one and was to be recorded to four decimal places.

The next step in the PPS selection method in each explicit stratum was to calculate selection numbers —
one for each of the D schools to be selected in the explicit stratum. Selection numbers were obtained using
the following method:

¢ Obtaining the first selection number by multiplying the sampling interval, /, by the random number,
RN. This first selection number was used to identify the first sampled school in the specified explicit
stratum, as described in the section “Identifying the sampled schools”.

e Obtaining the second selection number by adding the sampling interval, /, to the first selection
number. The second selection number was used to identify the second sampled school.

e Continuing to add the sampling interval, /, to the previous selection number to obtain the next
selection number. This was done until all specified line numbers (1 through D) had been assigned
a selection number.

Thus, the first selection number in an explicit stratum was RN x I, the second selection number was (RN
x [) + |, the third selection number was (RN x /) + [ + |, and so on.

Selection numbers were generated independently for each explicit stratum, using a new random number
generated for each explicit stratum.

Identifying the sampled schools

The next task was to compile a cumulative measure of size in each explicit stratum of the school sampling
frame that assisted in determining which schools were to be sampled. Sampled schools were identified as
follows:

Let Z denote the first selection number for a particular explicit stratum. It was necessary to find the first school
in the sampling frame where the cumulative MOS equalled or exceeded Z. This was the first sampled school.
In other words, if Cs was the cumulative MOS of a particular school S in the sampling frame and C(s-1) was
the cumulative MOS of the school immediately preceding it, then the school in question was selected if Cs
was greater than or equal to Z, and C(s-1) was strictly less than Z. Applying this rule to all selection numbers
for a given explicit stratum generated the original sample of schools for that stratum.
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Box 6.1. lllustration of probability proportional to size (PPS) sampling

To illustrate these steps, suppose that in an explicit stratum in a participant country/economy, the PISA-
eligible student population is 105 000, then:

o the total measure of size, S, for all schools is 105 000

e the number of schools, D, to be sampled is 150

e calculating the sampling interval, /, 105 000/150 = 700

e generate a random number, RN, 0.3230

e the first selection number is 700 x 0.3230 = 226 and it was used to identify the first sampled
school in the specified explicit stratum

e the second selection number is 226 + 700 = 926 and it was used to identify the second sampled
school

e the third selection number is 926 + 700 = 1 626 and it was used to identify the third sampled school,
and so on until the end of the school list is reached.

This will result in a school sample size of 150 schools.

The table below also provides these example data. The school that contains the generated selection
number within its cumulative enrolment is selected for participation.

School MOS Cumulative Selection  School
MOS (Cs) number  selection

0001 550 550 226 Selected
0002 364 914
0003 60 974 926 Selected
0004 93 1067
0005 88 1155
0006 200 1355
0007 750 2105 1626 Selected
0008 72 2177
0009 107 2284
0010 342 2626 2 326 Selected
0011 144 2770

Identifying replacement schools

Each sampled school in the main survey was assigned two replacement schools from the school sampling
frame, if possible, identified as follows: for each sampled school, the schools immediately preceding and
following it in the explicit stratum, which was ordered within by the implicit stratification, were designated
as its replacement schools. The school immediately following the sampled school was designated as the
first replacement and labelled R7, while the school immediately preceding the sampled school was
designated as the second replacement and labelled R2. The School Sampling Preparation Manual set of
documents noted that in small countries/economies, there could be problems when trying to identify two
replacement schools for each sampled school. In such cases, a replacement school was allowed to be the
potential replacement for two sampled schools (a first replacement for the preceding school, and a second
replacement for the following school), but an actual replacement for only one school. Additionally, it may
have been difficult to assign replacement schools for some very large schools because the sampled
schools appeared close to each other in the sampling frame. There were times when it was only possible
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to assign a single replacement school, or even none, when two consecutive schools in the sampling frame
were sampled. That is, no unsampled schools existed between sampled schools.

Variations were allowed if a sampled school happened to be the last school listed in an explicit stratum. In
this case the two schools immediately preceding it were designated as replacement schools. Similarly, for
the first school listed in an explicit stratum, the two schools immediately following it were designated as
replacement schools.

Assigning school identifiers

To keep track of sampled and replacement schools in the PISA database, each was assigned a unique,
four-digit school code sequentially numbered starting with one within each explicit stratum (each explicit
stratum was numbered with a separate two-digit stratum code). For example, if 150 schools are sampled
from a single explicit stratum, they are assigned identifiers from 0001 to 0150. First replacement schools
in the main survey are assigned the school identifier of their corresponding sampled schools, incremented
by 1000. For example, the first replacement school for sampled school 0023 is assigned school identifier
1023. Second replacement schools in the main survey are assigned the school identifier of their
corresponding sampled schools, but incremented by 2000. For example, the second replacement school
for sampled school 0136 took the school identifier 2136.

Tracking sampled schools

NPMs were encouraged to make every effort to confirm the participation of as many sampled schools as
possible to minimise the potential for non-response biases. Each sampled school that did not participate
was replaced if possible. NPMs contacted replacement schools only after all contacts with sampled schools
were made (the first replacement was contacted first, followed by the second replacement if needed). If
the unusual circumstance arose whereby both an original school and a replacement participated, only the
data from the original school were included in the weighted data, provided that at least 33% of the PISA-
eligible, non-excluded students had participated. If this was not the case, it was permissible for the original
school to be labelled as a nonrespondent and the replacement school as the respondent, provided that
the replacement school had at least 33% of the PISA-eligible, non-excluded students as participants.

Special school sampling situations

Treatment of small schools

In PISA, schools were classified as very small, moderately small or large. A school was classified as large
if it had an ENR equal to or above the TCS (42 students in most countries/economies). A moderately small
school had an ENR in the range of one-half the TCS to TCS (21 to 41 students in most
countries/economies). A very small school had an ENR less than one-half the TCS (20 students or fewer
in most countries/economies). Schools with especially few students were further classified as either very
small schools with an ENR of zero, one, or two students or very small schools with an ENR greater than
two students but less than one-half the TCS. Unless they received special treatment in the sampling, the
occurrence of small schools in the sample will reduce the sample size of students for the national sample
to below the desired target because the within-school sample size would fall short of expectations. A
sample with many small schools could also be an administrative burden with many testing sessions yielding
few students. To minimise these problems, procedures were devised for managing small schools in the
sampling frame.

To balance the two objectives of selecting an adequate sample of small schools but not too many small
schools so as to hurt student yield, a procedure was recommended that assumed the underlying idea of
under-sampling the very small schools by a factor of two (those with an ENR greater than two but less than
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one-half the TCS) and under-sampling the very small schools with zero, one, or two students by a factor
of four, and proportionally increasing the number of large schools to sample. To determine whether very
small schools should be under-sampled and if the sample size needed to be increased to compensate for
small schools, the following test was applied.

o If the percentage of students in very small schools (ENR < TCS/2) was 1 percent or more, then
very small schools were under-sampled and the school sample size increased, sufficiently to
maintain the required overall yield.

o If the percentage of students in very small schools (ENR < TCS/2) was less than 1 percent, and
the percentage of schools that are the very smallest schools (ENR of 0, 1, or 2) was 20 percent or
more of total schools on the frame, and the percentage of students in moderately small schools
(TCS/2 < ENR < TCS) was 4 percent or more, then very small schools were under-sampled and
the school sample size increased.

e If the percentage of students in very small schools (ENR < TCS/2) was LESS than 1 percent, and
the percentage of schools that are the very smallest schools (ENR of 0, 1, or 2) was LESS than 20
percent of total schools on the frame, and the percentage of students in moderately small schools
(TCS/2 < ENR < TCS) was 4 percent or more, then there was no under-sampling of very small
schools needed but the school sample size was increased.

e If the percentage of students in very small schools (ENR < TCS/2) was less than 1 percent, and
the percentage of schools that are the very smallest schools (ENR of 0, 1, or 2) was 20 percent or
more of total schools on the frame, and the percentage of students in moderately small schools
(TCS/2 < ENR < TCS) was less than 4 percent, then very small schools were under-sampled and
the school sample size may have needed to be increased, with the extent to be determined.

If none of these conditions were true, then the small schools contained such a small proportion of the PISA
population that they were unlikely to reduce the sample below the desired target. In this case, no under-
sampling of very small schools was needed nor an increase to the school sample size to compensate for
small schools.

The condition included in the second, third, and fourth points above, where the percentage of schools on
the frame that are the very smallest (ENR of 0, 1, or 2) is 20 percent or more, was added in the PISA 2015
cycle and also applied in 2018 and 2022. This modification from earlier cycles was for the infrequent
situation where very small schools (ENR < TCS/2) overall contain less than 1 percent of total frame
enrolment while at the same time these very smallest schools account for a large percentage of total
schools on the frame. If this condition was met and no under-sampling was otherwise required based on
the percentage of enrolment in very small schools, very small schools were under-sampled to avoid having
too many of these in the school sample. Even though under-sampling can reduce the number of these in
the sample from what could be expected without under-sampling, when very small schools account for
such a large percentage of schools on the frame it is likely that a relatively large number of them (but not
a large proportion) will be selected. A minor increase to the sample size was needed in this case to
safeguard the needed student sample size.

If the number of very small schools was to be controlled in the sample without creating explicit strata for
these small schools, this was accomplished by assigning a measure of size (MOS) of TCS/2 to those very
small schools with an ENR greater than two but less than TCS/2 and a measure of size equal to the TCS/4
for the very small schools with an ENR of zero, one, or two. In effect, very small schools with a measure
of size equal to TCS/2 were under-sampled by a factor of two (school probability of selection reduced by
half), and the very small schools with a measure of size equal to TCS/4 were under-sampled by a factor
of four (school probability of selection reduced by three-fourths). This was accomplished as follows and
was a standard procedure followed in all countries/economies.
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The formulae below assume an initial target school sample size of 150 and a target student sample size
of 6 300.

e Step 1: From the complete sampling frame, find the proportions of total ENR that come from very
small schools with ENR of zero, one or two (P17), very small schools with ENR greater than two but
fewer than TCS/2 (P2), moderately small schools (Q) and large schools (R). Thus, P1+ P2+ Q +
R=1.

e Step 2: Calculate the value L, where L =1.0 + 3(P1)/4 + (P2)/2. Thus, L is a positive number slightly
more than 1.0.

e Step 3: The minimum sample size for large schools is equal to 150 x R x L, rounded up to the
nearest integer. It may need to be enlarged because of national considerations, such as the need
to achieve minimum sample sizes for geographic regions or certain school types.

o Step 4: Calculate the mean value of ENR for moderately small schools (MENR), and for very small
schools (V1ENR and V2ENR). MENR is a number in the range of TCS/2 to TCS, V2ENR is a
number larger than two but no greater than TCS/2, and V1ENR is a number in the range of zero to
two.

e Step 5: The number of schools that must be sampled from the moderately small schools is given
by: (6 300 x Q x L)/(MENR).

e Step 6: The number of schools that must be sampled from the very small schools (type P2) is given
by: (3150 x P2 x L)/(V2ENR).

e Step 7: The number of schools that must be sampled from the very small schools (type P7) is given
by: (1575 x P1 x L)/(V1ENR).

To illustrate the steps, suppose that in a participant country/economy, the TCS is equal to 42 students,
with 10% of the total enrolment of 15-year-olds in moderately small schools, and 5% in each type of very
small schools, P7 and P2. Suppose that the average enrolment in moderately small schools is 25 students,
in very small schools (type P2) it is 12 students, and in very small schools (type P17) it is 1.5 students.

e Step 1: The proportions of total ENR from very small schools is P71 = 0.05 and P2 = 0.05, from
moderately small schools is Q = 0.1, and from large schools is R = 0.8. The proportion of the very
smallest schools on the frame was not more than 20%. It can be shown that 0.05 + 0.05 + 0.1 +
0.8=1.0.

e Step 2: Calculate the value L. L = 1.0 + 3(0.05)/4 + (0.05/2). Thus L = 1.0625.

e Step 3: The minimum sample size for large schools is equal to 150 x 0.8 x 1.0625 = 127.5. That
is, at least 128 (rounded up to the nearest integer) of the large schools must be sampled.

e Step 4: The mean value of ENR for moderately small schools (MENR) is given in this example as
25, very small schools of type P2 (V2ENR) as 12, and very small schools of type P71 (V1ENR) as
1.5.

e Step 5: The number of schools that must be sampled from the moderately small schools is given
by:

e (6300 x0.1x1.0625)/25 = 26.8. At least 27 (rounded up to the nearest integer) moderately small
schools must be sampled.

e Step 6: The number of schools that must be sampled from the very small schools (type P2) is given
by:

e (3150 x 0.05 x 1.0625)/12 = 13.9. At least 14 (rounded up to the nearest integer) very small
schools of type P2 must be sampled.

e Step 7: The number of schools that must be sampled from the very small schools (type P7) is given
by:

PISA 2022 TECHNICAL REPORT © OECD 2024



1117

e (1575 % 0.05 x 1.0625)/1.5 = 55.8. At least 56 (rounded up to the nearest integer) very small
schools of type P17 must be sampled.

Combining these different sized school samples gives a total sample size of 128 + 27 + 14 + 56 = 225
schools. Before considering school and student non-response, the larger schools will yield an initial sample
of approximately 128 x 42 = 5 376 students. The moderately small schools will give an initial sample of
approximately 27 x 25 = 675 students, very small schools of type P2 will give an initial sample size of
approximately 14 x 12 = 168 students, and very small schools of type P71 will give an initial sample size of
approximately 56 x 1.5 = 84 students. The total expected sample size of students is therefore 5 376 + 675
+ 168 + 84 = 6 303.

This procedure, called small school analysis, was done not just for the entire school sampling frame, but
for each individual explicit stratum. An initial allocation of schools to explicit strata provided the starting
number of schools and students to project for sampling in each explicit stratum. The small school analysis
for a single unique explicit stratum indicated how many very small schools of each type (assuming under-
sampling, if needed), moderately small schools and large schools would be sampled in that stratum.
Together, these provided the final sample size, n, of schools to select in the stratum. Based on the stratum
sampling interval and random start, large, moderately small, and very small schools were sampled in the
stratum, to a total of n sampled schools. Because of the random start, it was possible to have more or less
than expected of the very small schools of either type, P71 or P2, of the moderately small schools, and of
the large schools. The total number of sampled schools however was fixed at n, and the number of
expected students to be sampled was always approximate to what had been projected from the unique
stratum small school analysis.

PISA and national survey overlap control

Within a given country/economy the main survey for PISA 2022 could occur at approximately the same
time as another survey of schools. Because of the potential for increased burden, an overlap control
procedure for school sampling was offered. This was used for one country/economy, Norway (to avoid
overlap with the ICCS 2022 sample)'. This overlap control procedure for each country/economy required
that the same school identifiers be used on the PISA and the other study school frames for the schools in
common.

PISA implements the sample overlap control procedure in cases where the other study sample is selected
before the PISA sample. Thus, for a country/economy requesting overlap control, the national study centre
supplied the international contractor with their school frame, national school IDs, each school’s probability
of selection, and an indicator showing which schools had been sampled for the national study.

Sample selections for PISA and the national study could totally avoid overlap of schools if schools which
would have been selected with high probability for either study had their selection probabilities capped at
0.5. Such an action would make each study’s sample slightly less than optimal, but this might be deemed
acceptable when weighed against the possibility of low response rates due to the burden of participating
in two assessments. Norway did not request this for PISA 2022.

To control overlap of schools between PISA and another sample, the sample selection of schools for PISA
adopted a modification of an approach described by Keyfitz (1951(3)) based on Bayes’ Theorem. To use
PISA and ICCS in an example of the overlap control approach to minimise overlap, suppose that PROBP
is the PISA probability of selection and PROBI is the ICCS probability of selection. Then a conditional
probability of a school’s selection into PISA (CPROB) is determined as follows, using Norway and overlap
with the ICCS as examples for brevity:
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CPROB

[ (PROBI + PROBP — 1
max | PROBI

_ [1 PROBP
MY A = PROBD

PROBP if the school was not a ICCS eligible school

)] if the school was a ICCS school Formula 6.1

] if the school was not a ICCS school

Then a conditional CMOS variable was created to coincide with these conditional probabilities as follows:
CMOS = CPROB x stratum sampling interval

The PISA school sample was then selected using the line numbers created as usual, as described in an
earlier section of this chapter, but applied to the cumulated CMOS values (as opposed to the cumulated MOS
values). Note that it was possible that the resulting PISA sample size could be slightly lower or higher than
the originally assigned PISA sample size, but this was deemed acceptable.

Monitoring school sampling

PISA 2022 Technical Standard 1.16 (see Annex |) states that, as in the previous cycles, the international
contractor should select the school samples unless otherwise agreed upon. Japan was the only participant
that selected their own school sample, doing so for reasons of confidentiality.

Sample selection for Japan was replicated by the international contractor using the same random numbers
as used by the Japanese national centre, to ensure quality in this case. All other participating
countries/economies’ school samples were selected by, and checked in detail by, the international
contractor. To enable this, all countries/economies were required to submit sampling information on forms
associated with the following various activities and Sampling Tasks (STs) described in Annex Table 6.A.3

The international contractor completed school sampling and, along with the school sample, returned other
information (small school analyses, school allocation, and a spreadsheet that countries/economies could
use for tracking school participation). Annex Table 6.A.3 provides a comprehensive summary of the
information required for each sampling task and the timetables (which depended on national assessment
periods). Sampling Tasks are also described in detail in further sections of this chapter.

Once received from each participating country/economy, each set of information was reviewed and
feedback was provided to the country/economy. Forms were only approved after all criteria were met.
Approval of deviations was only given after discussion and agreement by the international contractors. In
cases where approval could not be granted, countries/economies were asked to make revisions to their
sample design and sampling forms and resubmit.

Checks that were performed when monitoring each sampling task follow. Although all sampling tasks were
checked in their entirety, the below paragraphs contain matters that were explicitly examined.

Just after countries/economies submitted their main survey sampling tasks, the international contractor
verified all special situations known in each participating country/economy. Such special situations included
whether or not: the TCS value differed from 42 or 35 students; the Financial Literacy Assessment was being
conducted; the Teacher Questionnaire was being administered; the Creative Thinking assessment was being
omitted; overlap control procedures with a national or international (non-PISA) survey were required; there
was any regional or other type of oversampling; the UH booklet would be used; and any grade or other type
of student sampling would be used.

Additionally, any countries/economies with fewer or only slightly over their target number of assessed
students in PISA 2018 had increased school sample sizes discussed and agreed upon. Additionally,
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countries/economies which had too many PISA 2018 exclusions were warned about not being able to
exclude any schools in the field for PISA 2022. Finally, any countries/economies with effective student sample
sizes less than 400 in PISA 2018 also had increased school sample sizes discussed and agreed upon.

Sampling Tasks

School samples

The school sampling procedure was carried out according to the completion of a series of tasks. During
each of these tasks, several checks were performed with the data to ensure the quality of the resulting
sample. These sampling tasks are the following:

Sampling task 0: Languages of instruction

Language distributions were compared with those of PISA 2018 for countries/economies which
had participated in PISA 2018. Differences in languages and/or the percentage distribution were
queried.

The existence of international/foreign schools was asked about.

Checks were done on the appropriate inclusion of languages in the FT along with proper verification
plans.

Languages which were planned for MS exclusion were scrutinised.

Sampling task 1: Time of testing and age definition

Assessment dates had to be appropriate for the selected target population dates.
Assessment dates could not cover more than a 56-day period unless agreed upon.
Assessment dates could not be within the first six weeks of the academic year.

If assessment end dates were close to the end of the target population birth date period, NPMs
were alerted not to conduct any make-up sessions beyond the date when the population birth dates
were valid.

Sampling task 2: Stratification (and other information)

Each participating country/economy used explicit strata to group similar schools together to reduce
sampling variance and to ensure representativeness of students in various school types using
variables that might be related to outcomes. The international contractor assessed each
country/economy’s choice of explicit stratification variables. If a country/economy was known to
have school tracking or distinct school programmes and these were not among the explicit
stratification variables, a suggestion was made to include this type of variable.

Dropping variables or reducing levels of stratification variables used in the past was discouraged
and only accepted if the national centre could provide strong reasons for doing so.

Adding variables for explicit stratification was encouraged if the new variables were particularly
related to outcomes. Care was taken not to have too many explicit strata though.

Levels of variables and their codes were checked for completeness.

If no implicit stratification variables were noted, suggestions were made about ones that might be

used. In particular, if a country/economy had single gender schools and school gender was not
among the implicit stratification variables, a suggestion was made to include this type of variable
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to ensure no sample gender imbalances. Similarly, if there were ISCED school level splits, the
ISCED school level was also suggested as an explicit or implicit stratification variable.?

Without overlap control there is nearly as good control over sample characteristics compared to
population characteristics whether explicit or implicit strata are used. With overlap control some
control is lost when using implicit strata, but not when using explicit strata. Therefore, in the case
of overlap control with a non-PISA survey, as many as possible implicit stratification variables
should become explicit stratification variables.

If grade or other national option sampling, or special oversampling of subpopulations of PISA
students were chosen as national options, checks were done to ensure that each explicit stratum
had only one student sampling method applied.

Sampling task 7a: National desired target population

The total national number of 15-year-olds was compared with those from previous cycles.
Differences, and any kind of trend, were queried.

Large deviations between the total national number of 15-year-olds and the enrolled number of 15-
year-olds were questioned.

Large increases or decreases in enrolled population numbers compared to those from previous
PISA cycles were queried, as were increasing or decreasing trends in population numbers since
PISA 2000.

Any population to be omitted from the international desired population was noted and discussed,
especially if the percentage of 15-year-olds to be excluded was more than 0.5% or if it was
substantially different or not noted for previous PISA cycles.

For countries/economies having adjudicated regions, a Sampling Task 7a form was needed for
each region.

Data sources and the year of the data were required. If websites were provided with an English
page option, the submitted data was verified against those sources.

Sampling task 7b: National defined target population

The population value in the first question needed to correspond with the final population value on
the form for Sampling Task 7a. This was accomplished through built-in data checks.

Reasons for excluding schools other than special education needs were checked for
appropriateness (i.e. some operational difficulty in assessing the school). In particular, school-level
language exclusions were closely examined to check correspondence with what had been noted
about language exclusions on Sampling Task 0.

Exclusion types and extents were compared to those recorded for PISA 2018 and previous cycles.
Differences were queried.

The number and percentage of students to be excluded at the school level were checked and the
percentage was checked to confirm that it was less than the guideline maximum allowed for such
exclusions.

Reasonableness of assumptions about within-school exclusions was assessed by checking
previous PISA coverage tables. If there was an estimate noted for “other”, the country/economy
was queried for reasonableness about what the “other” category represented. If it was known the
country/economy had schools where some of the students received instruction in minority
languages not being tested, an estimate for the within-school exclusion category for “no materials
available in the student’s language of instruction” was necessary.
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e Form calculations were verified through built-in data checks, and the overall coverage figures were
assessed.

o Ifit was noted that there was a desire to exclude schools with only one or two PISA-eligible students
at the time of contact, then the school sampling frame was checked for the percentage of population
that would be excluded. If countries/economies had not met the 2.5% school-exclusion guideline
and if these schools would account for not more than 0.5% and if within-school exclusions looked
similar to the past and were within 2.5%, then the exclusion of these schools at the time of contact
was agreed upon with the understanding that such exclusion would not cause entire strata to be
missing from the student data.

e The population figures on this form after school-level exclusions were compared against the
aggregated school sampling frame enrolment. School-level exclusion totals also were compared
to those tabulated from the excluded school sheet of the sampling frame, ST8b. Differences were
queried.

e For any countries/economies using a three-stage design, a Sampling Task 7b form also needed to
be completed for the full national defined population as well as for the population in the sampled
regions (not applicable for PISA 2022 as there were no three-stage designs). For
countries/economies having adjudicated regions, a Sampling Task 7b form was needed for each
region.

o Data sources and the year of the data were required. If websites were provided with an English
page option, the submitted data was verified against those sources.

Sampling task 8a: Sampling frame description

e The type of school-level enrolment estimate, and the year of data availability were assessed for
reasonableness.

e Countries/economies were asked to provide information for each of various school types, whether
those schools were included on or excluded from the sampling frame, or the country/economy did
not have any such schools. The information was matched to the different types of schools containing
PISA students noted on Sampling Task 2. Any discrepancies were queried.

e Any school types noted as being excluded were verified as school-level exclusions on the Sampling
Task 7b form. Any discrepancies were queried.

Sampling Task 8b: Sampling frame

e On the spreadsheet for school-level exclusions, the number of schools and the total enrolment
figures, as well as the reasons for exclusion, were checked to ensure correspondence with values
reported on the Sampling Task 7b form detailing school-level exclusions. It was verified that this
list of excluded schools did not have any schools which were excluded for having only one or two
PISA-eligible students, as these schools were not to be excluded from the school sampling frame.
Checks were done to ensure that excluded schools did not still appear on the other spreadsheet
containing the school sampling frame.

e All units on the school sampling frame were confirmed to be those reported on the Sampling Task
2 as sampling frame units. The sampling unit frame number was compared to the corresponding
frame for PISA 2018 as well as previous cycles. Differences were queried.

e NPMs were queried about whether they had included schools with grades 7 or 8, or in some cases
those with grades 10 or higher, which could potentially have PISA-eligible students at the time of
assessment even if the school currently did not have any.

¢ NPMs were queried about whether they had included vocational or apprenticeship schools, schools
with only part-time students, international or foreign schools, schools not under the control of
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national education authorities, or any other irregular schools that could contain PISA-eligible
students at the time of the assessment, even if such schools were not usually included in other
national surveys.

The frame was checked for all required variables: a national school identifier with no duplicate
values, a variable containing the school enrolment of PISA-eligible students, and all the explicit
and implicit stratification variables. Stratification variables were checked to make sure none had
missing values and only had levels as noted on Sampling Task 2.

Any additional school sampling frame variables were assessed for usefulness. In some instances,
other variables were noted on the school frame that might also have been useful for stratification.

The frame was checked for schools with only one or two PISA-eligible students. If no schools were
found with extremely low counts, but the country/economy’s previous sampling frames had some,
this was queried.

The frame was checked for schools with zero enrolment. If there were none, this was assessed for
reasonableness. If some existed, it was verified with the NPM that these schools could possibly
have PISA-eligible students at the time of the assessment.

Sampling Task 9: Treatment of small schools and the sample allocation by explicit strata

All explicit strata had to be accounted for on the form for Sampling Task 9.
All explicit strata population entries were compared to those determined from the sampling frame.
All small-school analysis calculations were verified.

It was verified that separate small-school analyses were done for adjudicated or non-adjudicated
oversampled regions (if these were different from explicit strata).

Country/economy specified sample sizes were monitored, and revised if necessary, to be sure
minimum sample sizes were being met.

The calculations for school allocation were checked to ensure that schools were allocated to explicit
strata based on explicit stratum student percentages and not explicit stratum school percentages,
that all explicit strata had at least two allocated schools, and that no explicit stratum had only one
remaining non-sampled school.

It was verified that the allocation matched the results of the explicit strata small school analyses,
with allowances for random deviations in the numbers of very small, moderately small, and large
schools to be sampled in each explicit stratum.

The percentage of students in the sample for each explicit stratum had to be approximate to the
percentage in the population for each stratum (except in the case of oversampling).

The overall number of schools to be sampled was checked to ensure that at least 150 schools
would be sampled.

The overall expected number of assessed students was checked to ensure that at least 6 300
assessed students in CBA countries/economies, and 5 250 assessed students in PBA
countries/economies, were expected.

Previous PISA response rates were reviewed and if deemed necessary, sample size increases
were suggested.

Sampling Task 10: School sample selection

All calculations were verified, including those needed for national survey overlap control if
applicable.

PISA 2022 TECHNICAL REPORT © OECD 2024



1123

e Particular attention was paid to the required four decimal places for the sampling interval and the
generated random number.

e The frame was checked for proper sorting according to the implicit stratification scheme, for
enrolment values, and the proper assignment of the measure of size value, especially for very
small and moderately small schools. The assignment of replacement schools and PISA
identification numbers were checked to ensure that all rules established in the Sampling
Preparation Manual set of documents were adhered to.

Sampling Task 11a/b: Reviewing and agreeing to the sampling forms

e The forms for Sampling Tasks 11a/b were prepared as part of the sample selection process. After
the international contractor verified that all entries were correct, NPMs had to perform the same
checks and to agree to the content in these forms as quickly as possible.

Sampling task 12: School participation and data validity checks

e Extensive checks were completed on Sampling Task 12 data since it would inform the weighting
process. Checks were done to ensure that school participation statuses were valid, student
participation statuses had been correctly assigned, and all student sampling data required for
weighting were available and correct for all student sampling options. Quality checks also
highlighted schools having only one grade with PISA-eligible students, only one gender of PISA-
eligible students, or schools which had noticeable differences in enrolled student counts larger than
expected based on sampling frame enrolment information. Such situations were queried.

e Large differences in overall grade and gender distributions compared to unweighted 2015 and
2018 data were queried.

¢ Uneven distributions of student birth months were queried when such distributions differed from
unweighted 2015 and 2018 data.

e These data also provided initial unweighted school and student response rates. Any potential
response rate issues were discussed with NPMs if it seemed likely that a non-response bias report
might be needed.

Student samples

Student sampling was undertaken using the international contractor software, ACER Maple, at the national
centres from lists of all PISA-eligible students in each school that had agreed to participate. These lists
could have been prepared at the national, regional, or local levels as data files, computer-generated
listings, or by hand, depending on who had the most accurate information. Since it was important that the
student sample be selected from accurate, complete lists, the lists needed to be prepared slightly in
advance of the testing period and had to list all PISA-eligible students. It was suggested that the lists be
received one to two months before the testing period so that the NPM would have adequate time to select
the student samples.

Two countries (Germany and Iceland) chose student samples that included students aged 15 and/or
enrolled in a specific grade (e.g., grade 10). Thus, a larger overall sample, including 15-year-old students
and students in the designated grade (who may or may not have been aged 15) was selected. The
necessary steps in selecting larger samples are noted where appropriate in the following details:

e Germany supplemented the standard sampling method with an additional sample of grade-eligible
students which was selected by first selecting two grade 9 classes within PISA-sampled non-SEN
schools (except for vocational schools) and all grade 9 classes within PISA-sampled SEN schools
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that had this grade. Prior to PISA 2015, Germany assessed all the class-sampled students. For
PISA 2022, similar to PISA 2018, to reduce the number of students needing to be assessed for
their grade sample from the sampled classes, Germany randomly subsampled 15 students in each
sampled class only to participate; the non-selected students in each sampled class were dropped
in weighting after applying a ratio adjustment to student base weight for sub-sampled students
within each sampled class.

e Iceland had a school census and a student census of PISA-eligible students, as well as a census
of grade 10 students.

Two countries (Denmark and France) selected, in addition to PISA students, national-option-eligible-only
students to also do the PISA assessments.

Preparing a list of age-eligible students

Each school participating in PISA had to prepare a list of age-eligible students that included all 15-year-
olds (using the appropriate 12-month age span agreed upon for each participating country/economy) in
international grades 7 or higher. In addition, each school drawing an additional grade sample also had to
include grade-eligible students that included all PISA-eligible students in the designated grade (e.g., grade
10). This form was referred to as a student listing form. The following were considered important:

e Age-eligible students were all students born in 2006 (or the appropriate 12-month age span agreed
upon for the participating country/economy). With additional grade samples, including all grade-
eligible students was also important.

e The list was to include students who might not be tested due to a disability or limited language
proficiency.

o Students who could not be tested were to be excluded from the assessment after the student listing
form was created and after the student sample was selected. It was stressed to national centres
that students were to be excluded after the student sample was drawn, not prior.

e It was suggested that schools retain a copy of the student list in case the NPM had to contact the
school with questions.

e Student lists were to be up-to-date close to the time of student sampling rather than a list prepared
at the beginning of the school year.

Selecting the student sample

Once NPMs received the list of PISA-eligible students from a school, the student sample was to be selected
and the list of selected students returned to the school via a student tracking form. An equal probability
sample of PISA students was selected within each school, using systematic sampling, where the lists of
students were first sorted by grade and gender. NPMs were required to use ACER Maple, to select the
student samples unless otherwise agreed upon. For PISA 2022, all countries/economies used ACER
Maple. The same procedures were used to select the student samples for the Field Trial.

Preparing instructions for excluding students

PISA was a timed assessment administered in the instructional language(s) of each participating
country/economy and designed to be as inclusive as possible. For students with limited assessment
language(s) experience or with physical, mental, or emotional disabilities who could not participate, PISA
developed guidelines in cases of doubt about whether a selected student should be assessed. NPMs
used the guidelines to develop any additional instructions; school co-ordinators and test administrators
needed precise instructions for exclusions. The national operational definitions for within-school
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exclusions were to be clearly documented and submitted to the international contractor for review before
testing.

Sending the student tracking form to the school co-ordinator and test administrator

The school co-ordinator needed to know which students were sampled in order to notify students, parents,
and teachers, and in order to update information and to identify students to be excluded. The student
tracking form was therefore sent approximately two weeks before the testing period. It was recommended
that a copy of the tracking form be kept at the national centre and the NPM send a copy of the form to the
test administrator in case the school copy was misplaced before the assessment day. The test
administrator and school co-ordinator manuals (see Chapter 8) both assumed that each would have a

copy.

In the interest of ensuring that PISA was as inclusive as possible, student participation and reasons for
exclusion were separately coded in the student tracking form. This allowed for special education needs
(SEN) students to be included when their needs were not serious enough to be an impediment to their
participation. The participation status could therefore detail, for example, that a student participated and
was not excluded for special education needs reasons even though the student was noted with a special
education need. Any student whose participation status indicated they were excluded for special education
needs reasons had to have an SEN code that explained the reason for exclusion. It was important that
these criteria were followed strictly for the survey to be comparable within and across participating
countries/economies. School co-ordinators and test administrators were told to include students when in
doubt. The instructions for excluding students are provided in the PISA Technical Standards (Annex I).

Teacher samples

For PISA 2022, as in PISA 2018, a limited number of countries/economies elected to participate in an
international option in which teachers were sampled in each sampled school. Data from the teacher
questionnaire (TQ) was intended to be used to add context to student data from the same school, that is,
to describe the learning environment of typical 15-year-old students in the country/economy. Therefore,
the TQ focused on the grade level that most 15-year-old students in the country/economy attend, or in
other words, the national modal grade for 15-year-old students. If an adjacent grade level was attended by
30% or more of 15-year-old students in the country/economy, both grade levels were used as modal
grades.

A teacher was defined as “one whose primary or major activity in the school is student instruction, involving
the delivery of lessons to students. Teachers may work with students as an intact class in a classroom, in
small groups in a resource room or one-to-one inside or outside regular classrooms.” Sampling for teachers
included all teachers who were currently teaching the modal grade.

Teachers were listed and sampled in ACER Maple as either part of Population ID 1 (mathematics teachers)
or Population ID 2 (teachers of other subjects). The distinction between Population IDs 1 and 2 is
determined by the meaning of mathematics. Mathematics lessons are the lessons in which algebra,
geometry, trigonometry, pre-calculus, and calculus are taught in a curriculum as separate mathematics
subjects or taught within a single ‘integrated mathematics’ subject, according to the national/state
curriculum. Teachers who teach mathematics lessons were included in Population ID 1, while other eligible
teachers are included in Population ID 2.

Ten mathematics teachers were sampled in schools having at least that many listed, or all such teachers,
if there were fewer than 10. Fifteen teachers of other subjects were sampled in schools having at least that
many listed, or all such teachers, if there were fewer than 15. Within each teacher population (mathematics
and non-mathematics), simple random samples of teachers were selected.
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Definition of school

Although the definition of a “school” is not always straight forward and uniform across all
countries/economies, PISA generally aims to sample whole schools as the first stage units of selection,
rather than programmes or tracks or shifts within schools, so that the meaning of “between school variance”
is more comparable across countries/economies.

There are exceptions to this, such as when school shifts are more like separate schools than part of the
same overall school. However, in some countries/economies with school shifts, this is not the case, and
therefore whole schools are used as the primary sampling unit. Similarly, many countries/economies have
schools with different tracks/programmes, but generally it is recommended again that the school as a whole
should be used as the primary sampling unit. There are some exceptions, such as the schools being split
for sampling in previous PISA cycles (trends might be affected if the same practice was not continued), or
if there is a good reason for doing so (such as to improve previously poor response rates, if differential
sampling of certain tracks or programmes is desired, etc.).

Sampling units to be used on school-level frames were discussed with each country/economy before the
field trial. Table 6.3 presents the comments from NPMs, in cases where “school” was not the unit of
sampling. Where the Sampling Unit column indicates School, this means that the school was the sampling
unit. Where it shows Other then something else was used, as described in the comments Annex
Table 6.A.4 shows the extent to which countries/economies do not select schools in PISA, but rather
something else.

References
Jaeger, R. (1984), Sampling in Education and the Social Sciences, Longman, New York. (1
Keyfitz, N. (1951), “Sampling with probabilities proportional to size”, Journal of the American (3]
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http://www.oecd.org/pisa/pisaproducts/SAMPLING-IN-PISA.pdf.

Notes

1. The International Civic and Citizenship Education Study (ICCS) is an international comparative
study collecting data on democracy and civic education from students around 14 years of age,
teachers and school leaders from a representative sample of schools.

2. ISCED stands for International Standard Classification of Education, an international statistical
framework for organising information related to education systems.

PISA 2022 TECHNICAL REPORT © OECD 2024



Annex 6.A. Sample design

Annex Table 6.A.1. Chapter 6:Sampling

1127

Tables Title
Table 6.A.2 Stratification variables used in PISA 2022
Table 6.A.3 Schedule of school sampling activities
Table 6.A.4 Sampling frame units
Annex Table 6.A.2. Stratification variables used in PISA 2022
Country/Economy Explicit stratification variables Number Implicit stratification variables
of explicit
strata
Albania Locations (2); Geographical division (3); Funding (2); 12 ISCED level (3), Gender (5)
Certainty selections
Argentina Region (10); Sector (2); Certainty selections 21 Department (19); Location (2); Level (8);
Performance (5)
Australia State/Territory (8); Sector (3); Certainty selections 25 Geographic Location (3); School gender
composition (3); School socioeconomic level
(11); ISCED level (3)
Austria Programme (17); Certainty selections 18 Region (9); Percentage of girls (5);
Programme for Statut schools (3)
Baku (Azerbaijan) Urbanicity (2); Language (2); Status/Funding (2); Certainty 5 None
selections
Belgium Region (3); Form of education — Flanders (5), French 31 Type of school--for French Community only
Community (3), German Community (2); Funding — for (5); Grade repetition (6); Percentage of girls
Flanders only (3); ISCED level (4), Educational tracks — for (5)
French Community only (4)
Brazil Region (5); Public/Private (4) 20 State (27); ISCED level (5); Urbanisation (2);
Capital/Country (2); IDH Quintiles (5); School
gender composition (3)
Brunei School Governance (4); School Composition (3); 7 Sixth Form (3); District (4)
Bulgaria Type of location (3) 3 Type of school (3)
Cambodia Location (2); School Type (3); School Zones (5) 18 School management (2); Shifts (2)
Canada Province (10); Language (2); School size (4); Certainty 67 Urbanicity (2); Funding (2); ISCED level (3)
selections
Chile School Type (4); School level (3); School track (4); 14 School Type (4); National test score level (4);
Percentage of girls (6); Urbanicity (2);
Geographic zone (4)
Chinese Taipei School type (6); Location (3); Certainty selections 19 Funding (2); Region (6); School gender
composition (3); Municipality (2); Shift
offerings (2)
Colombia Region (2); Urbanicity/School Type (3) 6 Regional entities (96); Main shift (2); School
gender composition (5)
Costa Rica School groups (5) 6 Zone (2); Track (2); Shift (2); Education
regions (27); ISCED level (3)
Croatia Dominant programme type (6); Certainty selections 7 Region (6); School gender composition (3)
Cyprus ISCED level (3); ISCED programme orientation (3); Funding 8 Urbanisation (2); Language (2)
2);
Czech Republic School Type (6); Region for school types 1 and 2 (14) 32 Region for school types 3, 4, 5 (14); Gender

(3)
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Denmark
Dominican
Republic

El Salvador

Estonia

Finland

France
Georgia
Germany

Greece
Guatemala
Hong Kong (China)

Hungary
Iceland

Indonesia
Ireland

Israel
Italy

Jamaica
Japan

Jordan
Kazakhstan
Korea

Kosovo
Latvia
Lithuania

Macao (China)
Malaysia

Malta
Mexico
Mongolia

Montenegro
Morocco
Netherlands

Immigrant levels and Faroes (5); Certainty selections
Funding (2); Urbanisation (2); ISCED level (3)
Departamento (14); Location (2);

Language (3); Certainty selections

Region (5); Urbanisation (2); Immigrant cluster (6); Certainty
selections

Territoire (4); Type (4); Taille (3)
Urbanicity (5); Ownership (2)
School category (3); State — for normal schools only (16)

Urbanisation (3)
Urbanicity (2); Funding (4); Certainty selections
School type (5)

School type (6)

Region (6); School size (4)

Region (4)

School sector (3); School Size (3)

School orientation (12); Certainty selections

Region (7); Study programme (5); Certainty selections

);
Regions (8); Urbanicity (3); Certainty selections
Funding (2); Orientation (2)

—_— =

School type / Funding (7); Certainty selections
School type (2); Region (17); Certainty selections
School level (3); Orientation (2); Certainty selections

Region (7); Certainty selections (Large schools)
Urbanisation (4)

School language (5); School location - for Lithuanian
language (4), for other languages (1); School type — for
Lithuanian language (4), for other languages (1); Certainty
selections

School type (3); Study programme (2); Language (5)
School category (9); Certainty selections

School orientation/management (3);
School level (2); School type funding(2); School size (3)
Location (6); Settlement (4); Certainty selections

Programme (4); Region (3)
Region (12)
School track (10)

30

22

School type (7); ISCED level (3); Urbanisation
(5); Region (5); FO group (3)
Shift (6); School size (4); Programme (4)

Founding (2); ISCED level (3); Study
Commitment (3)

School type (3); Urbanicity (2); County (15);
Funding (2)

Immigrant cluster (6); Regional state
administrative agencies — for major regions of
Northern & Eastern Finland and Swedish-
speaking regions only (7); School type (5)
Secteur (2)

Language (9)

State for SEN and vocational schools only
(16); School type — for normal schools only
(6)

Funding and region (15); School type (4)
ISCED (2); Modality of teaching (4)

Student academic intake (4); School gender
composition (3)

Geographical region of Hungary (7); Average
mathematics performance in the National
ABC 2020 (6)

Urbanicity (2)

School type (5); Funding (2); Region (8)
School gender composition (4);
Socioeconomic quartile (4);

ISCED level (3); Group size (2); Socio-
Economic status (3);
Geographic/Administrative District (2)
IRegion (20); Types of school (2)

Gender (3); School types (5)

Levels of proportion of students taking
university/college entrance exams (4)
Region (3); Urbanisation (2); School gender
composition (3); Level (2); Shift (2)

ISCED Level (2); Location (2); Language (3);
Funding (2); Shifts (2)

Urbanisation (3); School gender composition
@)

Urbanisation (2); ISCED (3)

School type/level (4)

School language 2 (4); School location (5);
School type (5); School type 2 (2)

School gender composition (3); Secular or
religious (2)

School type (18); Location (2); Gender (3);
ISCED level (2)

None

School program (8); Urbanisation (2)
Property type (3); ISCED orientation (2);
ISCED level (3)

School gender composition (3)

Milieu (2); Type (2)

None
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New Zealand

North Macedonia
Norway

Palestinian
Authority

Panama

Paraguay

Peru

Philippines

Poland

Portugal

Qatar

Republic of
Moldova

Romania

Saudi Arabia
Serbia

Singapore
Slovak Republic

Slovenia
Spain

Sweden

Switzerland
Thailand

Turkey

Ukraine (18 of 27
Regions)

United Arab

Emirates

United  Kingdom
(excl. Scotland)

School size (3); Certainty selections

Language (3); ISCED programme (3)
School type (2)
Authority (2); Interventions (3); Certainty selections

Sub-system of education (3); Urbanicity (2); Funding (2);
Certainty selections

School sector (3); School area (2); School size (3); Certainty
selections

Funding (2); Urbanisation (2)

Administrative Region (16)

School type (4)

Geographic region (25); Certainty selections
School type (4)

Language (3); Urbanisation (3); ISCED level (3); Certainty
selections

Programme- ISCED Level (2); Language (3)

School type (3); Gender (2); Region (5)

School type primary (2);

Region - for non-primary schools only (5), for primary
schools (1);

School type - for non-primary schools only (4), for primary
schools (1);

Certainty selections

Public/Private (2); School level (2); Certainty selections
School type (3); Region (8)

Programme/Level (7)
Region (19); Funding (2); Linguistic model - for the Basque

region only (2); Certainty selections

Funding (2); ISCED level (3); Urbanisation for lower
secondary only (3)

Language (3); ISCED level (3); Urbanisation (2)
Educational administration (7); ISCED level (3); Certainty
selections

School Type by Percentile of Performance (36)
Urbanicity (2); Region (25)

Emirate (7); Funding (2); Curriculum (5)

Country (3); School type (6); Region (13), Certainty
selections

26

28

30
22

24

40

36

49

47

34

School decile (4); School authority (2); School
gender composition (3); Urbanicity (2)
Urbanisation (2)

None

Region (2); Gender (3); District (25)

Educational region (16); ISCED level (3);
Programme orientation (4); Language of test
@)

Region (5)

Region (26); School gender composition (3);
School type (4)

School Management (2); Type of Community
(3); ISCED Level (3); Gender Composition (5)
Private/Public (2); Locality size (4); School
gender composition (3)

ISCED (3); Funding (2); Urbanisation (3);
Curriculum (3)

Level (5); School gender composition (3);
Language (2); Programme orientation (3)
Funding (2); Study programme (6)

School location area (2); Development
regions (8)

District (47); School level (2)

Region implicit (5); School type implicit (7);
Language (2)

School Gender composition (3)

T9 - Three-year average of scores in national
testing in math and Slovak (Hungarian)
language (7); School type (6); Language (3);
Funding (3)

Location/Urbanisation (5); School gender
composition (3)

Linguistic model - for Basque Country only
(3), other regions (1)

Geographic LAN - for upper secondary only
(21); Responsible authority — for upper
secondary only (3); Level of immigrants (3);
Income Quartiles - for lower secondary/mixed
only (4)

Sponsorship (2); School type (41); Canton
(26); Foreign speaking student share (3)
Public/Private (2); Region (9); Urbanisation
(2); School gender composition (3)

Statistical Region Unit (12); Location (2);
Gender (3)

ISCED Orientation (3); Language (3)

School gender composition (3); Language (3);
ISCED level (3); ISCED programme
orientation (2)

School gender composition (3); School
performance — England (6) and Wales (5)
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only; Local authority (7)

United  Kingdom = Funding type (3); School attainment (6) 8 Gender (3); Area type (6)

(Scotland)

United States of = Region (4); Funding (2) 8 Grade span (5); Urbanisation (4); Minority

America Status (2); School gender composition (3);
State (51)

Uruguay Institutional sector (4); School level (3); Certainty selections 11 Location/Urbanisation (4); School gender
composition (4)

Uzbekistan Region (14); Urbanicity (2) 27 Specialization (2)

Viet Nam Zone (3); Funding (2); Location (3) 15 Region (6); Province (63); School type (4);
Study commitment (2)

Annex Table 6.A.3. Schedule of school sampling activities
Activity Submit to Consortium Due Date

Update time of testing and age definition
of population to be tested

Finalise explicit and implicit stratification
variables

Define national desired target population
Define national defined target population
Create and describe sampling frame

Submit sampling frame

Decide how to treat small schools

Finalise sample size requirements

Describe population within strata

Select the school sample

Review and agree to the sampling form
required as input to ACER Maple

Review and agree to the sampling form
required as input to ACER Maple

Submit sampling data

Sampling Task 1 - time of testing and
age definition

Sampling Task 2 - stratification and
other information

Sampling Task 7a — national desired
target population

Sampling Task 7b — national defined
target population

Sampling Task 8a — sampling frame
description

Sampling Task 8b — sampling frame
(in one Excel® sheet), and excluded
schools (in another Excel® sheet)

Treatment of small schools

Sampling Task 9 — sample allocation
by explicit strata

Population counts by strata

Sampling Task 10 — school sample
selection

Sampling Task 11a — reviewing and
agreeing to the sampling form
containing sample design specifics for
ACER Maple

Sampling Task 11b — reviewing and
agreeing to the sampling form
containing records for all of the
sampled original and replacement
schools and within-school sampling
information for ACER Maple

Sampling Task 12 — school
participation information and data
validity checks

Update what was submitted at the time of the FT, two months
before the school sample is to be selected

Update what was submitted at the time of the FT, two months
before the school sample is to be selected

Submit two months before the school sample is to be
selected

Submit two months before the school sample is to be
selected

Submit two months before the school sample is to be
selected

Submit two months before the school sample is to be
selected

The international contractor will complete and return this
information to the NPM about one month before the school
sample is to be selected

The international contractor will complete and return this
information to the NPM about one month before the school
sample is to be selected

The international contractor will complete and return this
information to the NPM when the school sample is sent to the
NPM

The international contractor will return the sampling frame to
the NPM with sampled schools and their replacement
schools identified and with PISA IDs assigned when the
school sample is selected

Countries/economies had one week to agree to their
Sampling Task 11a after TCS was finalized

Countries/economies had one week to agree to their
Sampling Task 11b after Sampling Tasks 10 and 11a were
approved

Submit within one month of the end of the data collection
period
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Annex Table 6.A.4. Sampling frame units

Country/Jurisdiction Sampling unit Sampling frame units comment
school/other
Albania School
Argentina Other Location of schools
Australia Other Schools with more than one campus listed as separate entries
Austria Other Either whole schools or programmes within schools
Baku (Azerbaijan) School
Belgium Other French and German speaking communities: a combination of whole schools, or pedagogical-

administrative units, which may include different tracks and programmes, and which may also
include distinct geographical units. Flanders: implantations, which are tracks/programmes taught
on a single address/location (administrative address)

Brazil School

Brunei School

Bulgaria School

Cambodia School

Canada School

Chile School

Chinese Taipei School

Colombia Other “Sedes,” or physical location

Costa Rica School

Croatia School

Cyprus School

Czech Republic Other Basic school — whole school special and practical school — whole school gymnasium - pseudo
schools according to the length of study (4-year gymnasium and 6- or 8-year gymnasium) upper-
secondary vocational — pseudo schools (schools with maturate, schools without maturate)

Denmark School

Dominican Republic  School

El Salvador School

Estonia School

Finland School

France School

Georgia School

Germany School Exceptions in SEN schools

Greece School

Guatemala School

Hong Kong (China) School

Hungary Other Tracks in parts of schools on different settlements

Iceland School

Indonesia School

Ireland School

Israel School

Italy School

Jamaica School

Japan Other Programme

Jordan School

Kazakhstan School

Korea School

Kosovo School

Latvia School

Lithuania School If schools have a main building in one place and another building located in a different area,
those separate buildings are listed as separate frame units, and if schools do not have that
situation, the whole schools are used as frame units.

Macao (China) School
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Malaysia

Malta

Mexico

Mongolia
Montenegro
Morocco
Netherlands
New Zealand
North Macedonia
Norway
Palestinian Authority
Panama
Paraguay

Peru

Philippines
Poland

Portugal

Qatar

Republic of Moldova
Romania

Saudi Arabia

Serbia

Singapore

Slovak Republic

Slovenia
Spain
Sweden

Switzerland
Thailand
Turkey

Ukraine (18 of 27
Regions)

United Arab Emirates
United Kingdom
(excl. Scotland)
United Kingdom
(Scotland)

United States of

America
Uruguay
Uzbekistan
Viet Nam

School
School
School
School
School
School
Other

School
School
School
School
School
School
School
School
School
Other

School
School
Other
Other
School
School

School

Other
School
Other

School
School
School

School

Other
School

School

School

Other
School
School

Locations of (parts of) schools, often parts of a larger managerial unit

Cluster of schools; almost all schools are organised in clusters with a unique principal and
teachers belonging to each cluster

School programmes
Some schools have two units such SEN programs and regular programs

For public schools, sampling units were whole schools. For private schools, different campuses
of private schools were reated as separate sampling units.

There is type of school, which has the name United school: one individual school with 2
organisation units. Each of the organisation units is separate.

Study programme within ISCED3 schools and whole ISCED2 schools
"School units", some schools have been divided horizontally or vertically so that each part has

only one principal

Level of organisation in Multi Programme Anatolian High Schools will be at programme level and
the whole school.

Separate curricula and also by gender. Whole schools sometimes.

Night shift is considered a different school
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Z Translation and Verification of the
Survey Material

Introduction

This chapter describes the translation and adaptation procedures, the linguistic quality control (verification)
procedures for both paper-based (PB) and computer-based (CB) materials in PISA 2022, as well as the
upstream linguistic quality assurance procedures used to produce the source versions of the PISA
instruments.

One of the important aspects of quality assurance in PISA is to ensure that the instruments used in all
participating countries to assess students’ performance provide reliable and comparable information. To
achieve this, strict procedures for the localisation (adaptation, translation, and validation) of national
versions of all survey instrumentation were implemented in PISA 2022, as in all previous PISA rounds.

These procedures included upstream and downstream linguistic quality assurance processes, further
explained below.

Upstream Linguistic Quality Assurance Processes include the following aspects:

e Optimisation of the English source version for translation through translatability assessment.

e Development of two source versions of the instruments, in English and French (except for the
Financial Literacy and for the operational manuals, provided only in English).

¢ Implementation of a double translation design with a final reconciliation.

e Preparation of detailed instructions for the localisation of the instruments for the Field Trial and for
their review for the Main Survey.

e Preparation of translation/adaptation guidelines.

e Production of item-by-item translation and adaptation notes.

e Training of national staff in charge of the translation/adaptation of the instruments.
e Centralised trend material transfer.

Downstream Linguistic Quality Control Processes include the following aspects:

e Validation of the translated/adapted national versions: verification by independent verifiers, review
by cApStAn staff and the translation referee or the Questionnaires team, countries’ post-verification
review and “technical” and linguistic final checks.

¢ Centralised management of the changes and updates in the trend materials.
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PISA Countries/economies, Languages, Scope and Verifier training

The countries or economies participating in PISA 2022, referred to in this report as PISA
Countries/economies, were responsible for the translation and adaptation of their instruments. Annex
Table 7.A.2. lists the verified language versions with the following additional information:

e IS0 (three-letters) Code 3366

e The last cycle in which they participated in PISA

e The mode of administration (PB for Paper Based or CB for Computer Based assessment)
e The change of mode compared to the last cycle (PBA > CBA)

e Whether the version was adapted from the English or French source, from the common base
version in Spanish or Chinese, or from borrowed version from another country/economy

e The international options that underwent the verification process: CT (Creative Thinking), FL
(Financial Literacy), ICQ (Information and Computer Literacy Questionnaire), TCQ (Teacher
Questionnaire), WBQ (Well-being Questionnaire), UH (Une-heure test and questionnaires), PAQ
(Parent Questionnaires).

While most of the PISA 2022 Countries/economies has also administered the assessment in PISA 2018,
five Countries/economies with six versions were new to PISA 2022: El Salvador, India with two languages,
Hindi and English, Jamaica, Mongolia and Uzbekistan. In total, 113 language versions in 54 languages for
86 PISA Countries/economies were verified in PISA 2022. The table does not include minority language
versions that represented less than 10% of the target population and were not centrally verified.

Materials subject to verification
The following materials were subject to international verification before the Field Trial:

Cognitive units

The PISA 2022 cognitive assessment consisted of the units from the three core domains, compulsory for
all the PISA Countries/economies, and the international options. These include the following units:

New Mathematics units

Mathematics was the main domain in PISA 2022: 61 of newly developed Mathematics units were translated
and verified in three batches. In past cycles, the PISA Countries/economies administered one of the two
“easy” or “hard” clusters. Both clusters were administered by all the PISA Countries/economies in PISA
2022, referred to as cluster 6A and 6B. Either 6A or 6B cluster was verified as new for all the
Countries/economies. New Mathematics units were computer-delivered and were translated and verified
in XLIFF format (tagged XML Localization Interchange File Format) in the open-source CAT (computer-
assisted translation) tool OmegaT. The units were released in 4 batches for translation and adaptation,
with 6A or 6B cluster in a separate batch. See Annex Table 7.A.3. .

From this pool, 16 new units and 10 new items were dropped for the Main Survey. See Annex Table 7.A 4.

Financial Literacy units

Three new Financial Literacy units were added to the cognitive assessment pool for PISA 2022, translated,
verified, and administered by the Countries/economies that have chosen this international option in Field
Trial and Main Survey.
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Creative Thinking units

Creative Thinking was the new domain introduced in PISA 2022 as an international option, with 21 units.
Unit T54, Infographics was not administered in the Main Survey. See Annex Table 7.A.5.

Mathematics units (trend)

45 trend units were administered in the Field Trial, from which 2 units and 3 items were dropped for the
Main Survey.

Financial Literacy units (trend)

Three new Financial Literacy units were added to the test pool for PISA 2022, translated, verified, and
administered by 21 Countries/economies that have chosen this international option in Field Trial and Main
Survey in 28 national versions.

Reading units (trend)

Forty-nine Reading Literacy trend units were administered in the PISA 2022 Field Trial and Main Survey.
For the Countries/economies new to PISA, the trend Reading units were translated and verified as ‘new’
materials following same workflow and procedure as for new Mathematics units.

Science units (trend)

Twenty-four units from the trend Science instruments were administered in PISA 2022 Field Trial and Main
Survey. Like Reading units, Countries/economies new to PISA followed the workflow and procedures same
as for the new Mathematics units.

Orientation, Help, Interface and Test flow files (XYZ files)

There was one new ‘orientation’ and one new Help file verified for all CBA countries; orientation file for FL
was verified for Countries/economies taking those options. The Creative Thinking orientation file was
translated and verified with the CT units.

Orientation, Help, Interface and Test flow files (XYZ files) (trend)

There were nine files with other widgets, or "XYZ files", included interfaces for the calculator and Math
editor, generic navigation elements, a help file, the interface for the test environment orientation files for
the questionnaires, reading, and test flow. The new PISA Countries/economies that administered the units
on computer, translated these files in OmegaT, and they were all verified.

Paper-based clusters

For Countries/economies administering PISA 2022 as a paper-based assessment (PBA
Countries/economies), the cognitive test consisted of trend units only, as no new PB items were developed
for PISA 2022. For Countries/economies that were new to PISA, all 44 Math, 32 Science, 22 Reading units
and 4 Reading components were treated as ‘new’ materials and underwent the translation and/or
adaptation process.

Contextual Questionnaires

There were two required contextual questionnaires, administered by all participating countries, and five
optional questionnaires:
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Required Questionnaires

School Questionnaire (SCQ) with 83 questions administered on the Questionnaire Adaptation Tool
(QAT) for CBA countries; for PBA countries 69 questions were translated and verified in Main
Survey Word format, and administered on paper;

Student Questionnaire (STQ) for PBA countries was administered in paper-based format (MS
Word) in two Booklets, each of them consisting of 15 Core questions, identical between the two
booklets, as well as 30 additional questions in Booklet 1 and 42 additional questions in Booklet 2.
The CBA countries administered the Student Questionnaire with 168 questions in the QAT.

The Global Crisis Module (GCM) were questions added in SCQ and STQ following the outbreak of the
COVID-19 pandemic. Counts of GCM questions are included in the counts above.

Optional Questionnaires

Parent Questionnaire (PAQ) with 45 questions available in paper-based format for both PBA and
CBA countries. The Parent Questionnaire was verified in 13 languages (corresponding to 20
national versions) in 17 countries, all of these CBA countries. No PBA country opted for the Parent
Questionnaire.

Information and Communication Technology Questionnaire (ICTQ) with 14 questions administered
in the QAT (70 versions verified for 57 CBA countries);

Teacher Questionnaire (TQ) with 77 questions included in the QAT (24 versions verified for 20
CBA countries). Some questions were addressed specifically to mathematics teachers.

Financial Literacy Questionnaire (FLQ) with 14 questions included in the QAT (31 versions for 23
countries) by countries that also opted for the Financial Literacy cognitive assessment.
Well-Being Questionnaire (WBQ) with 25 questions included in the QAT (21 versions verified for
16 CBA countries).

Verifier qualifications, training and instructional materials

As in previous PISA cycles, one of the most important quality control procedures implemented to ensure
high-quality standards in the translated assessment materials was to have an independent team of expert
verifiers, appointed and trained by the international contractors, verifying each national version against the
English and/or French source versions.

The main criteria used to recruit verifiers of the various national versions were that they had:

native command of the target language,
professional experience as translators from English and/or French into their target language,

if possible, sufficient command of the second source language (either English or French) to be able
to use it for cross checks in the verification of the material. Note that not all verifiers are proficient
in French, but this is mitigated by the fact that the cApStAn reviewer and the translation referee
have command of French,

if possible, familiarity with the main domain assessed,
a good level of computer literacy and experience with computer-aided translation tools (CAT tools),

if possible, experience as teachers and/or higher education degrees in psychology, sociology, or
education.

All verifiers were invited to attend one of the two seminars, based on the verification schedule of their
country. In total 32 verifiers of early-testing countries and 10 members of the cApStAn team attended the
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first training seminar in June 2019, and 20 verifiers and 10 cApStAn team members the second training
seminar in September 2019. A 2-day verifier training seminar was organized by cApStAn in Brussels on
318t May and 1st June 2019. In total 55 verifiers and 10 members of the cApStAn team attended the
seminar. Those verifiers who were not able to come to the seminar were trained through remote Webinars
in July and/or August of 2019.

The main aim of the training was to provide verifiers with background information on PISA 2022 in general,
and on the verification task in particular. Verifiers were divided into four different groups based on two
criteria (experienced/new and full verification/focused verification process) to attend parallel sessions:

o Experienced verifiers — verifiers who had participated in previous PISA cycles and had already
acquired experience in verifying PISA materials.

e New verifiers — verifiers who had been recruited for this cycle of PISA.

o Verifiers of adapted versions — verifiers verifying a version adapted from the French or English
source version, from the Spanish or Chinese common base version, or from a verified version
produced by another National Centre.

Each group participated in three sessions:

e Cognitive Materials — Topics for this session included: nature and new features of the new
Mathematical literacy units, challenges of mathematics units compared to other domains; structure
of the TAS (Test Adaptation Spreadsheet), as well as the overall verification workflow using the
portal previews. The session included hands-on exercises where verifiers edited mock XLIFF files
using OmegaT, previewed the resulting file on the PISA portal and documented their findings in a
TAS, under the supervision of the cApStAn trainers. The session for new verifiers’ group included
a generic part explaining the essence of the verification task and more background information on
the PISA survey, while this was omitted in the presentation for experienced PISA verifiers.
Similarly, the session for verifiers of adapted versions focused on what is relevant for this
procedure, drawing examples from adapted versions in previous cycles.

e Questionnaires — In this session, the differences in procedure and focus of questionnaire
verification vs. verification of cognitive materials was explained. There were also hands-on
exercises, where verifiers were asked to work in the Questionnaire Adaptation Spreadsheet (QAS)
and on OmegaT, and to verify mock translations.

e Documentation and tools — This session concentrated on the principles of documenting
verification outcomes using the verifier intervention categories (See Annex Table 7.A.2. ) in a way
that is informative, concise, and useful to all parties involved. Examples from previous cycles were
discussed among the group to illustrate best practices in comment writing.

Tailoring the sessions to smaller groups proved to be effective in the PISA 2015 and PISA 2018, so the
same approach guided the organisation of the trainings for PISA 2022.

Day 1 of the seminar was devoted to OmegaT. During the morning plenary session, the CAT tool and its
features were introduced. The group was then split in parallel sessions to give the verifiers the opportunity
to perform some practical exercises in smaller groups. A specific meeting for verifiers of right-to-left
languages was also organised. At the end of the day, the groups were reunited for a general question-and-
answer session.

Day 2 included the following sessions:

e General PISA session — Overview of the PISA 2022 Field Trial.

e Cognitive Materials — Topics for this session included: a generic part explaining the essence of
the verification task and more background information on the PISA cognitive materials, the overall
verification workflow, the nature and challenges of New Maths and Creative Thinking units. For the
translated versions, the verifiers were divided in two smaller groups. The session for verifiers of
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adapted versions focused on what is relevant for the versions adapted from one of the source
versions, from a common base version or from a translation borrowed from another country.

e Documentation and tools — This session concentrated on the principles of documenting
verification outcomes using the verifier intervention categories in a way that is informative, concise
and useful to all parties involved. The novelty of the standardised comments was also illustrated.
Some practical exercises were organised.

e Questionnaires — In this session, the differences in procedure and focus of questionnaire
verification vs. verification of cognitive materials was explained. The questionnaire workflow was
presented, and there were also hands-on exercises, where verifiers were asked to work in the
Questionnaire Adaptation Spreadsheet (QAS) and on OmegaT, and to verify mock translations.

e Coding guides — In this session, the focus of verification of the coding guides was explained and
the Countries/economies were explained how to take advantage of the translation memories' that
are coming from the cognitive units. A few sample responses were shown as example.

Splitting certain sessions in smaller groups and organising hands-on exercises proved to be effective in
past cycles, so the same principle was followed for PISA 2022.

Testing languages and translation/adaptation procedures

National project managers had to identify the testing languages according to the PISA technical standards
and following the instructions given in the School Sampling Preparation Manual and to record them in the
sampling form Sampling Task 0 (STO) for agreement by the PISA Contractors.

In addition, based on the approved STO, and prior to the Field Trial, national project managers had to
complete a translation plan describing the procedures used to develop their national versions and the
different processes used for translator/reconciler recruitment and training. Information about a possible
national expert committee was also sought. This translation plan was reviewed by the translation referee
for discussion/approval.

Annex Table 7.A.6. summarises the Field Trial translation procedures for tests and questionnaires, as
described in the confirmed translation plans. The figures in the table do not include minority language
versions that represented less than 10% of the target population and were not centrally verified.?

The total number of the versions in Annex Table 7.A.6. would not represent the total number of verified
versions because some Countries/economies had different procedures for different domains or
questionnaires, e.g. Romania double translated the cognitive units from English with cross checks against
the French source version, but for the Reading Literacy trend units that were double translated from English
and French, Colombia adapted the common reference version but double translated the Parent
Questionnaire from English source.

Note that for the Catalan, Galician and Basque versions, the cross-checks were made against the verified
Spanish version of Spain rather than against the other source version.

Countries sharing a testing language were strongly encouraged to develop a common version in which
national adaptations would be inserted or, in the case of minority languages, to borrow an existing verified
version. In previous survey administrations we found that high-quality translations and high level of
equivalence in the functioning of items were achieved in countries that shared a common language of
instruction and could develop their national versions by introducing a limited number of national
adaptations in a common version. Additionally, a common version for different countries sharing the same
testing language implies that all students instructed in a given language receive booklets that are as similar
as possible, which potentially reduces cross-country differences due to translation differences.
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Co-operation between countries sharing the same language was therefore fostered and facilitated. To this
effect, workable models were designed so that verified versions from one country could be adapted by
another country.

Different scenarios of sharing were applied in the following cases:

e Asin previous cycles, the model followed by German-speaking countries was highly efficient: the
German version of each of the components of the assessment material was double translated and
reconciled by one of the German speaking countries, then verified, and adapted by the other
countries who administered that component. The adapted versions were then verified.

e A Spanish common reference version of the new test materials was produced by an independent
contractor and shared by the Spanish-speaking countries.

e A Chinese version of the new test materials was produced by an independent contractor and
shared by the Chinese-speaking Countries/economies.

e A Russian common reference version was fully verified and then adapted by Azerbaijan (Baku),
Estonia, Kazakhstan, Latvia, and Moldova.

e Finally, Bosnia and Herzegovina, Montenegro and Serbia shared the translation effort translating
each one part of the assessment and then adapted the verified versions to their local contexts.

Development of source versions

Translatability assessment

Translatability assessment is an effort to combine linguists’ expertise with that of item developers to bridge
the gap between a draft item written in the source language, and an actual source version of that item,
suitable for translation/adaptation.

While item writers are increasingly aware of localisation issues, they are rarely in a position to identify
some of the challenges translators will be confronted with. In line with the trend to do more upstream work,
i.e. work before the start of the actual translation process, a methodology was developed to identify and
document potential translation and adaptation difficulties in draft PISA 2022 items before the source
versions were finalised. This process, referred to as the translatability assessment, was first implemented
in PISA 2015.

Translatability assessment consists of submitting draft versions of new items to a pool of experienced
linguists covering a broad range of language groups. The linguists were selected among the international
verifiers and were trained to use a set of 13 translatability assessment categories to report on potential
translation, adaptation and cultural issues that could affect translatability.

For both new Questionnaire items and New Maths and Creative Thinking items there were always at
least three linguists from different language groups evaluating each item. The approach was for each
linguist to first mentally translate each item allocated to them. When the item appeared straightforward
to translate, it was classified as “straightforward.” When the linguist found the item somewhat difficult to
translate/adapt or identified a potential cultural issue, they went through the exercise of (i) producing a
written translation of that item; (ii) selecting the relevant translatability category (such as “Unnecessarily
complex” or “Potential cultural issue”) — see Annex Table 7.B.1 (iii) describing the issue; and (iv)
proposing an alternative wording or a translation/adaptation note to circumvent the problem. It should
be noted that the translations produced in category (i) were not intended for further use; they were used
to help the linguists identify and describe the translation and adaptation challenges that translators might
face if no pre-emptive action were taken.
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The feedback from the different linguists was then collated by a senior linguist at cApStAn and reviewed
by the translation referee. The senior linguist reformulated the comments so that similar issues were
processed in a consistent way; selected or rewrote proposals for alternative wording that addressed all the
issues identified and drafted translation/adaptation notes when applicable. When several linguists working
in different languages pointed out similar issues in a given item, special attention was given to the wording
of that particular item. The senior linguist produced a Translatability Report, which was then sent to the
item developers for review. The item developers then used the report to eliminate ambiguities, e.g. Anglo-
Saxon idiosyncrasies that may be difficult to render in certain languages, double-barrelled questions,
cultural issues or unnecessary complexity. Overall, the aim was to fine-tune the initial version of the items
so that it became a more translatable source version.

Production of the second source version in French

Since the inception of PISA, it has been a requirement that the international contractor should produce an
international French source version of the data collection instruments. Experience has shown that some
issues do not become apparent until there is an attempt to translate the instruments into a second
language. As in previous PISA survey administrations, the English-to-French translation process proved
to be very effective in detecting issues not perceived by the item writers, and in anticipating potential
problems for translation into other languages. A number of ambiguities or pitfall expressions could be
spotted and therefore avoided in the source versions by slightly modifying both the English and French
source versions. As a result, the list of aspects requiring national adaptations could be refined; and further
translation notes could be added as needed.

The new PISA 2022 items were first drafted in English, and then a parallel source version of the items was
produced in French. The parallel source version was produced for the new Mathematical literacy items
(stimuli, items, and scoring rubrics for open-ended items), the newly developed items for the School
Questionnaire, Student Questionnaire, Information and Communication Technology (ICT) familiarity
Questionnaire, as well as the assessment materials for Creative Thinking (stimuli, items, and coding
guides). No French source version was produced for the new Financial Literacy items.

The workflow for producing the French source was the same for newly developed PISA 2022 Mathematics
units, Creative Thinking units and Questionnaire materials. Once feedback from the translatability report
and from country reviews was integrated into the revised units in XLIFF format, the translation monitoring
forms in Excel format (Test Translation Spreadsheets, TTS) were prepared for the translation process into
French.

There was one TTS for each batch of units and questionnaires. The form was designed to include the
whole history of the process and to accommodate (i) comments from translators 1 and 2; (i) comments
from the reconciler (about FRA or about ENG source); (iii) feedback from the domain expert; (iv)
consolidated feedback from the lead reconciler (about FRA or about ENG source); (v) first reactions from
the test developers, (vi) issues reported during the equivalence and linguistic purity check (ELPC), (vii)
second round of feedback from the item developers and (viii) proofreading at the end of the process and
potential comments about residual mistakes.

In the TTS, some provisional item-per-item translation and adaption guidelines from the TA were already
included for reference and all players were invited to review these and complement with new guidelines
as difficulties were identified. The final item-per-item guidelines were then used to populate the Field Trial
Verification form.

The translation of the cognitive units for Mathematics and Creative Thinking was done using XLIFFs so
consistency could be maximized from the very beginning of the process. The Questionnaires were received
in Main Survey Word format. In PISA 2022, OmegaT was also used for the production of the questionnaires
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to guarantee the same level of consistency as for the cognitive units. All materials went through a dedicated
workflow on the PISA portal.

The workflow was streamlined so that the item-per-item translation and adaptation notes were formulated
while the English source version was being finalised. This allowed monitoring the relevance and
effectiveness of these notes early on and making necessary adjustments as the parallel source version
was produced. The source version optimisation also included work with the Core A Contractor to apply
segmentation rules, and to prepare style guides and rule sets for automated consistency checks.

A team of six translators, three reconcilers, two domain experts (one for the Mathematics units and one for
the Creative Thinking units and Questionnaires), four equivalence and linguistic purity check reviewers
and one proof-reader was set up to produce the PISA 2022 French source. Most members of the team
had already participated in producing the French source version of PISA 2018 instruments.

Before the start of the translation, a training workshop with all translators and reconcilers of the parallel
source was held in Brussels in December 2018. All translators, reconcilers and domain experts attended
the face-to-face training workshop. The training programme included a session on the translation of
mathematical language and a hands-on training session to hone the translators’ and reconcilers’ skills in
using specific computer-aided translation tools to their full potential. Sample materials from this cycle and
interesting examples from the translatability assessment were used to refresh their memories, and hands-
on exercises were organised to introduce the PISA portal and the tools used by cApStAn for this cycle of
PISA, including OmegaT, the computer-aided translation tool. There was also an OmegaT helpdesk
available throughout the translation process.

The French source version was produced through the double translation and reconciliation process,
followed by a review by a French domain expert for appropriateness of the terminology, and by a native
professional French proof-reader for linguistic correctness. In addition, an independent verification of the
equivalence between the final English and French versions was performed using the same procedures
and verification checklists as for the verification of all other national versions.

The team of translators consisted of one translator who focused primarily on accuracy and systematically
conveyed each piece of information in the target version, as well as one translator who concentrated
primarily on fluency. As shown in Figure 7.1, the workflow began with producing the two independent
translations, T1 and T2. The work was split between Questionnaires translation and cognitive item
translation for Mathematics and Creative Thinking. Both translators received the same materials at the
same time and delivered their translations to the reconciler on the same date.

Figure 7.1. Translation workflow for the production of a French source version of newly-developed
PISA 2022 Mathematics units

Translation team

a2

Both for the new Mathematics units and the questionnaires, translation memories were created from the
PISA 2018 and PISA 2015 French source of the questionnaires and added as reference. Translations of
the trend questions were thus pre-populated in OmegaT, and all players were instructed to align the
translations of the new questions to the trend ones. A glossary of compulsory adaptations, so called “forced
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adaptations” from the previous cycles was also prepared and included in the OmegaT projects. Special
attention was given to consistency across questionnaires focusing on scales, recurring instructions and
forced adaptations. The translation memories from the previous cycles were useful for obtaining better
consistency, especially for the questionnaires and the recurring instructions in the new Mathematics units.

The main task of the reconciler was to merge the two independent translations in such a way that the
resulting national version is as equivalent as possible to the initial source version while the wording is as
fluent as possible. Correspondingly, it was the lead reconciler's responsibility to finalise their single
translation for the coding instructions. In particular, the reconciler ensured consistency between the French
version of coding instructions and the French reconciled version of the stimuli and items, and between the
English and French source versions. The lead reconciler collated the documentation on all cases where
the double translation process (and single translation process for the coding guides) revealed possible
flaws in the initial source version and established the communication with the item developers.

The reconciler received the OmegaT packages containing the source XLIFF files, the translation memories
from the two translators (T1 and T2) and the Excel monitoring sheet for that batch. The advantage of using
XLIFFs already at this stage (instead of Excel files or storyboards) was that it was possible to preview both
the English and French version of the unit on the portal, so each translation could be reviewed in its real
context. Another important advantage of XLIFFs is that translation of recurring elements could easily be
harmonized using the translation memory utility in OmegaT. During this process, the reconciler could enter
comments in the Excel monitoring sheet for the attention of the domain experts and the lead reconciler.
These comments could relate to the translation and adaptation guidelines, to the English version (linguistic
or contents) or to the French version. There were therefore different columns devoted to these comments.
The column "Reconciler comment about ENG source" contained reconciler comments about linguistic or
content issues as well as some recommendations or suggestions about the ENG wording. These
suggestions were mainly aimed to improve consistency or to facilitate the translation into the different PISA
languages. Suggestions for item-by-item translation and adaptation notes could also be included in this
column. In the column "Reconciler comment about FRA source", the reconciler could explain some of the
choices made and document issues for which the domain expert’s advice was requested.

Two domain experts from France reviewed the reconciled translations of the new assessment items from
the Mathematical literacy and Creative Thinking domains as well as of the new questionnaire items. The
domain experts’ task was to check whether the terminology was deemed appropriate for 15-year-old
students; to ensure that the prompts and instructions were clear and relevant, and to evaluate whether,
from their expert’'s perspective, the cognitive items seemed to measure the same knowledge and skills
across the two languages. For the questionnaire items, the domain expert was asked to evaluate that the
instruments would collect the same information in each language. The domain experts’ feedback was then
processed by the lead reconciler, who either implemented a change directly, or to added it to a compilation
of issues that required input from the item developers at Core A and Core B3.

The feedback from the reconciler and the domain experts about the English version was then consolidated
by the lead reconciler and shared with the item developers, who reacted to both the reconciler’s and the
domain experts’ comments and provided suggestions for edits or in some cases a completely new version
of the source wording in English. If a proposed change was relevant for the English master version, the
updated English version was entered in the Excel monitoring sheet and the French version was then
updated as needed during or after the equivalence and linguistic purity checks.

The interaction between the lead reconciler and the test and questionnaire item developers contributed
additionally to the maintenance of semantic, linguistic and insofar as possible, psychometric equivalence
between the two parallel source versions. The discussion between the different players was performed by
documenting the issues in the TTS. Special attention was given to evaluating the impact of each edit on
other parts of the materials and ensuring that the Core A and B3 item developers echo all necessary
modifications in the English source.
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Once the feedback from the lead reconciler and the item developers was reflected in the French source, it
was submitted for a linguistic purity check and semantic equivalence check. These two checks were
performed in tandem by (i) a senior staff member of cApStAn who is bilingual English/French and has
expertise in the international verification of the PISA materials, who focused primarily on the finer residual
equivalence issues; and ii) a native French linguist, who focused primarily on the finer points of strictly
correct French language usage. The feedback from this step consisted of comments, suggestions for
rewording (sometimes of the English text instead of or in addition to the French text), and proposals for
translation/adaptation guidelines.

A senior cApStAn consultant processed the results of the feedback of these two steps simultaneously and
shared the reports with the item developers when the reported issues had a potential impact on the English
master version. This led to the second round of updates in the English source. Whenever a change in the
French version was required, the final version was inserted in a specific column of the monitoring sheet,
and this was then centrally transferred into the French XLIFF file by the proof-reader.

Once the item developers’ feedback had been implemented, a proof-reader reviewed the final proofs in
XLIFF format. The proof-reader saw the materials for the first time in this step. This allowed them to review
the final version of the French source version with a ‘fresh eye’, and correct residual typos, as well as
grammar and syntax errors. The proofreader used the ‘preview’ utility on the PISA portal to proofread the
materials. This allowed them to view the items exactly as the respondents would see them. When an issue
was spotted, the necessary changes were made in the corresponding XLIFF; then the proofreader would
refresh the preview window in order to check that the modifications were correctly implemented. The edits
were limited to corrections of outright errors overlooked in the earlier steps or accidentally introduced when
processing the feedback from the equivalence and linguistic purity check. The proofreader also left
comments in the TTS about any residual issues identified at this step (for instance, incorrect final layout,
source updates not implemented etc.) for the item developers’ attention.

The coding guides for open ended items were single translated by one of the translators from the team
who produced the coding guide for the particular domain, which was first reviewed by the reconciler and
the domain expert and then consolidated by the lead reconciler. Finally, the coding guides went through
the equivalence and linguistic purity check process and final proofreading.

Both the translatability assessment and the development of the French source version contributed to
providing national project managers (NPMs) with source material that was easier to translate and
contained fewer potential translation problems than would have been the case had only one source been
developed without a translatability assessment.

Double translation from two source languages

Back translation has long been the most frequently used way to ensure linguistic equivalence of test
instruments in international surveys. It requires translating the source version of the test (generally English
language) into the national languages, then translating them back to English and comparing them with the
source language to identify possible discrepancies. A second approach is a double translation design (i.e.
two independent translations from the source language(s), and reconciliation by a third person).

This second approach offers two significant advantages in comparison with the back translation design:

e Equivalence of the source and target versions is obtained by using three different people (two
translators and a reconciler) who all work on both the source and the target versions. On the other
hand, in a back translation design the first translator is the only one to simultaneously use the
source and target versions.

e Discrepancies are recorded directly in the target language instead of in the source language, as
would be the case in a back translation design.
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Both back translation and double translation designs have a potential disadvantage in that the equivalence
of the various national versions depends exclusively on their consistency with a single source version (in
general, English). One would wish the highest possible semantic equivalence since the principle is to
measure access that students from different countries would have to a same meaning, through written
material presented in different languages. Using a single reference language is likely to give undue
importance to the formal characteristics of that language. If a single source language is used, its lexical
and syntactic features, stylistic conventions, and the typical patterns it uses to organise ideas within the
sentence will have a greater impact on the target language versions than desirable (Grisay, 2003). The
recommended approach in PISA therefore builds on the strengths of the double translation approach by
using double translation from two different source languages.

Resorting to two different languages may, to a certain extent, reduce problems linked to the impact of
cultural characteristics of a single source language. Admittedly, both languages used in PISA share an
Indo-European origin. However, they do represent relatively different sets of cultural traditions, and are
both spoken in several countries with different geographic locations, traditions, social structures, and
cultures.

The use of two source languages in PISA results in other anticipated advantages such as the following:

e Many translation problems are due to idiosyncrasies: words, idioms, or syntactic structures in one
language appear untranslatable into a target language. In many cases, the opportunity to consult
second source version may provide hints at solutions.

e The desirable or acceptable degree of translation freedom is very difficult to determine. A
translation that is too faithful to the original version may appear awkward; if it is too free or too
literal it is very likely to jeopardise equivalence. Having two source versions in different languages,
with clear guidelines on the amount of translation fidelity/freedom, provides national reconcilers
with accurate benchmarks in this respect, which neither back translation nor double translation
from a single language could provide.

As in previous PISA cycles, the double translation and reconciliation procedure were a requirement for all
national versions of test and questionnaire instruments used in the assessment. It was possible for
countries to use the English source version for one of the translations into the national language and the
French source version for the other. An efficient alternative method was to perform double translation and
reconciliation from one of the source languages, and extensive cross checks against the second source
language. For the optional Financial Literacy domain, the units were double translated from English only,
as there was no French source version of these units.

Training and instructional materials for national translation teams

National project managers received sample materials to use when recruiting national translators and
training them at the national level. The NPM meeting held in March 2019 in Vienna included sessions on
the Field Trial translation/adaptation activities in which recommended translation procedures, PISA
Translation and Adaptation Guidelines, and the verification process were presented in detail separately for
the questionnaires, new cognitive units, trend units and coding guides, separately for the computer-based
and paper-based administration, and separately for the new PISA Countries/economies.

PISA translation and adaptation guidelines

PISA Translation and Adaptation Guidelines were produced to guide the national teams in the adaptation
work of the instruments. The guidelines included:
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e Instructions on double or single translation. Double translation (and reconciliation) was required for
test and questionnaire materials, but not for manuals, coding guides and other logistic material. In
double translation, it was recommended that one independent translator use the English source
version while the second use the French version. In countries where the National Project Manager
(NPM) has difficulty appointing competent translators from French and English, double translation
from English or French only was considered acceptable; in such cases it was highly recommended
to use the other source version for cross checks during the reconciliation process insofar as
possible.

e Instructions on recruitment and training.
e Security requirements.

o References to other documents, including technical guides for translating and reconciling
computer-based materials.

¢ Recommendations to avoid common translation traps.
e Instructions on how to adapt the test material to the national context.
¢ Instructions on how to translate and adapt questionnaires and manuals to the national context.

In addition to the generic translation and adaptation guidelines, the translators and reconcilers were given
item-specific guidelines within the monitoring sheets that accompanied the materials throughout the
localisation process. These guidelines provided help for specific translation and adaptation challenges.
The item-specific guidelines were produced based on a thorough review first of the English source, then
of the comments arising from the translatability assessment and then of those arising from the production
of the French source version.

Centralised trend material transfer

Cognitive units were administered in paper-based format (MS Word) until and including PISA 2012. In
PISA 2015, most participating countries switched the mode of administration from PBA to CBA, but there
were still some countries that remained with the PBA. In PISA 2022, some of those countries also switched
to CBA.

As the trend contents need to remain identical across cycles, the transfer of trend contents from PBA to
CBA, i.e. from Word to XLIFF, was centrally managed, as it was in PISA 2015 and PISA 2018. To do this
operation, a semi-automated process (different from the more manual process applied in 2018) was
adopted. National centres were then asked to review their transferred units using the preview widget on
the PISA portal and report any transfer error or residual issues identified in the trend materials using
change request forms (in Excel format). Approved changes were then centrally implemented by the
contractors.

The workflow of the trend transfer process is shown in Figure 7.2. It details the two parallel workflows that
have been developed to transfer the content of the Trend PBA units into the new CBA format. First the
PBA materials were extracted from Word and aligned to produce a Translation Memory (TM). Then, the
new content that was specific to CBA environment, like specific instructions such as “Click on”, or “Select”,
were translated so that these could already be used to pre-translate the CBA xliffs. Once this pre-
translation phase was completed, Quality Assurance checks were performed and translated segments
were locked in the OmegaT projects. These transferred materials were then uploaded to the PISA portal
for the countries/economies to review. Any residual issue was then documented by the
countries/economies and corrected centrally. The countries/economies did not have editing rights to trend
content at any stage of the process. This approach prevented unnecessary, undocumented, or unverified
changes in the trend materials, and thus will allow both more reliable comparability across cycles, and a
detailed record of all changes made in trend materials.
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Figure 7.2. Trend Transfer process diagram
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Verification & Final check

Questionnaire adaptation negotiation

Questionnaire verification before the Field Trial aims to ensure cross-linguistic equivalence of the national
versions of the data collection instruments. This process began with the negotiation of national adaptations
documented in the Questionnaire Adaptation Spreadsheet, referred to as QAS in this report.

In the questionnaires, national adaptations are defined as intentional deviations from the source, aiming to
reflect the national context and to keep the comparability on the international level at the same time. A set
of these national adaptations was compulsory, such as country-specific response options in a question
that asks about education levels, types of school, or language spoken at home. Beyond these "forced
adaptations", countries could propose requests for additional adaptations in the QAS.

Countries proposed their adaptations to new items in the QAS and provided a back translation in English
and a justification for the adaptation, as needed. Based on the back translation and the justification, the
questionnaire team either agreed to the proposed changes, or asked the National Centre to further adjust
the translation to correspond to the source and ensure across-country comparability. This dialogue
between the National Centre and the contractors took place in the QAS until an agreement was reached.
Then the country-specific “national source” was created by the questionnaire team.

The National Centre implemented the agreed adaptations in their national versions. CBA countries
encoded the adaptation directly in the Questionnaire Authoring Tool (QAT).

After having tested the different scenarios (rules and filters) advised by Core A (ETS Data Management),
countries uploaded the QAS documenting the negotiation and released the national questionnaires for the
next step in the workflow, i.e. verification.
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For the first time in PISA 2022 the questionnaire verification was aligned with the cognitive materials in
terms of technology, which meant using OmegaT for both. When the negotiation of national adaptations
was completed, a national source was created on the Questionnaire Authoring Tool (QAT). The national
source was then exported from QAT in XLIFF format for the use in OmegaT. Trend items were centrally
populated in OmegaT and locked for editing. The Countries/economies had the possibility to request the
changes to trend items within the QAS. These change requests were then negotiated with the
Questionnaire Content Team and if agreed, implemented by the verifier during the verification step.

For Countries/economies switching from PBA to CBA, translation memories were created from the PISA
2018 Word files of the questionnaires and transferred on the QAT. The translation of trend questions was
thus pre-populated in OmegaT, and all players were instructed to align the translation of the new questions
to the existing trend translations.

For PBA versions, the Countries/economies were responsible for maintaining their trend translations.

International verification of the national versions

As in previous PISA survey administrations an independent team of expert verifiers were appointed and
trained by the international contractors to verify each national version against the English and/or French
source versions to ensure high-quality standards and assessment materials and contextual questionnaires.

New computer-based test units

Of the 88 Countries/economies participating in the PISA 2022 Field Trial, 5 participated in the paper-based
assessment (PBA). The remaining 83 Countries/economies participated in the computer-based
assessment.

Computer-based units were translated and verified using XLIFF files on OmegaT. The files were
exchanged, previewed and archived on the PISA portal, a web-based platform that allows the files to travel
through a predefined workflow.

To perform the verification task, the verifiers were instructed to compare the translated segments to the
source one by one in OmegaT, while consulting previews on the portal and checking item-specific
guidelines and comments from the national centres in the Test Adaptation Spreadsheet (TAS). Where
corrections were needed, the verifiers implemented them in OmegaT and documented their interventions
in the TAS, using a predefined drop-down menu to assign the change to the appropriate intervention
category.

Once a domain was verified, reviewed and finalised on the portal, the translation referee was able to
download the TAS annotated by the verifier. The referee would then go through each verifier and country
comment, and label as “requires follow-up” any crucial issues that could potentially affect equivalence or
item functioning.

Changes labelled as “requires follow-up” were negotiated between the referee and the national centre.
The national centre then uploaded revised OmegaT packages and TAS on the portal for final check. The
final check reviewer checked the correct implementation of any changes “requiring follow-up” and either
released the files for layout check and national version construction by the international contractors or
released them back to the national centre for additional corrections.

Since the PISA 2003 Main Survey, the central element and repository of the entire translation, adaptation
and verification procedure for test units has been the test adaptation spreadsheet. Figure 7.3 shows a
sample test adaptation spreadsheet from the PISA 2022 Field Trial. The spreadsheet functions as:
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e an aid to translators, reconcilers, and verifiers through the increasing use of item-specific

translation/adaptation guidelines,
e a centralised record of national adaptations, of verifier corrections and suggestions,
e a way of conducting discussions between the national centre and the translation referee,
e arecord of the implementation status of “requires follow-up” in test units, and
e atool permitting quantitative analysis of verification outcomes.

Figure 7.3. Sample of a test adaptation spreadsheet (TAS) from the PISA 2022 Field Trial

ENGLISH SOURCE VERSION ITEM-SPECIFIC TRANSLATION/ADAPTATION PARTICIPANT INTERVENTION | VERIFIER COMMENT | Correcte | TRANSLATION REFEREE CORRECTION || PARTICIPANT POST. VERIFER
GUIDELINE COMMENT CATEGORY a2 COMMENT STATUS VERIF COMMENT | FINAL CHECK
(ADAPTATIONS,
DOUBTS, DIFFICULTIES)

She is correct, because the height of a | Pattern: response options start in the same way, oK T&A guideline

medium box is 2/3 the height of a large |If possible, reflect the pattern in the target
box.

She is correct, because 3 medium boxes

can always be fit into the same space

as 2 large boxes

She is not correct, because none of the |Please do not use the translation of the word
interior storage dimensions of truck A |'area’ in reference to the compartment because
are multiples of 0.75, which is the this unit is all about volume

height of a large box

Cognitive trend units

followed.

VERIFIER FINAL CHECK.

COMMENT

El
o

Please keep the verifier  |REQUIRES
correction FOLLOW-UP

For cognitive trend units, i.e. units that the Country/economy has administered in one of the previous
cycles, it is essential that the unit is administered in the exact same form to be able measure trends in
time. For this reason, centralized trend management was deployed. The Countries/economies did not have
editing access to trend units, i.e. units that the Country/economy had administered in one of the previous
cycles, at any point of the translation, adaptation, and verification workflow. They were given the
opportunity to request changes to trend units, if for example a residual linguistic error or outdated
adaptation was identified. The Countries/economies documented these requests with a justification for
change in a change request form (Excel file). If the translation referee and the verifier agreed that a change

is indeed acceptable, it was implemented by the verifier.

The verification workflow for the trend units is shown in Figure 7.4
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Translation/Initial review: Country used the preview widget to review the trend content
transferred; and documented any errors found or changes they would have liked to make likewise
in the Change Request Form.

Negotiation: Country negotiated change requests with Translation Referee who either accepted
or rejected each request made by country based on the information provided.

Referee Review: Referee approved or rejected country’s change requests.

Verification: Verifier evaluated linguistic correctness of change requests from country and
implemented change requests accepted by Referee in the XLIFF.

| Verification Review: cApStAn staff reviewed the verifier’s feedback.

| Referee Review: Referee reviewed the verifier’s feedback.

Layout Adaptation: ETS corrected residual layout issues.

Verification Follow-up: Verifier checked issues that were marked as “requires follow-up™ by
Referee.

Country Review: Country reviewed the units. If further changes were needed. these were
requested by mail. If everything was fine, country signed-off on the units.
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For trend items there was no difference between adapted and translated versions as regards the Change
Request Form and the overall procedure.

As a National Centre reviewed the Trend items, it reported any linguistic or content-related request for
modification and then submits the annotated Trend Change Request Form to the Translation Referee for
approval. All errors related to the trend transfer procedure, that were thus not changes versus trend
content, were automatically approved. For any requests that would mean a real content related change
versus trend the referee’s role was to evaluate whether the requested changes were legitimate or not and
could have an impact on the trend data collection. The result of this arbitration process was a Change
Request Form where the countries’ requests were either approved or rejected by the referee.

The following type of change requests were generally accepted:

requests to correct outright errors, such as typos, blatant grammar issues, mistranslations,

requests to correct outdated adaptations, e.g. change of currency,

changes to harmonize form of address (informal/formal ‘you’) across materials coming from

different cycles,
requests to harmonize spelling following a spelling reform,
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e requests to harmonize decimal and thousand separators across items, and

e changes to improve wording or to correct errors in an item that has not performed well and showed
Differential ltem Functioning in previous cycles.

The following type of requests were generally rejected:

o preferential changes, improved wording when there are no statistics showing that the item has not
performed well in the past,

e punctuation issues,
e capitalization issues (unless outright errors),
e changes that would be against the translation and adaptation guidelines, and

e changes to bring the target version closer to one source version while it already corresponds to the
other source version (i.e. changes introducing expressions idiosyncratic to English when a version
has been translated from French).

The verifiers’ brief for trend verification was to implement the changes that had been requested by the
national centre and approved by the referee, if linguistically appropriate — or if not appropriate, suggest a
revised wording.

Once changes were verified and implemented in the XLIFF files, verifiers double-checked on the preview
that everything appeared correctly in the preview. In principle, no other changes were allowed unless typos
or blatant errors were discovered. If the verifier spotted other mistakes that could affect the trend nature of
the items, the referee’s judgment was called for. At the end of the process, the verifier uploaded the
updated XLIFF and Change Request Form files on the portal. The verification step was followed by an
internal review by cApStAn. At the end of the process, the files were uploaded on the portal and pushed
to Layout Adaptation step.

After the layout adaptation step, the files were pushed to cApStAn for a final check. The main aim of this
step was to double-check that all layout issues pointed out during the verification and the review processes
had been addressed and to correct any residual issues.

At this stage, the procedure therefore consisted in:
e double-checking that the most important errata (including latest errata released after verification
and review) had been implemented
e making sure that the layout issues had been addressed
e addressing any residual issues.
If residual layout issues were found, the relevant files were sent back to ETS for further correction and

another check was performed thereafter. At the end of the process, all the files were uploaded on the portal
for the national final check and sign-off.

After verification follow-up the countries had a last opportunity to check that all new translations and
relevant accepted changes had been implemented correctly and that any residual layout issues, whether
raised by the countries themselves or by the verifiers, had been addressed. If errors were still encountered
this needed to be commented in the Change Request Form.

The final sign-off from the National Centre ended the trend verification procedure.
Questionnaires

The successful administration of questionnaires in large multinational, multicultural and multilingual
surveys depend heavily on their correct adaptation to the national context. The comparability of the data
is guaranteed by “asking the same question” in all the Countries/economies and in all the languages, and
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to this end, the first task of the PISA Countries/economies was the negotiation of the adaptations, before
the translation started.

Questionnaires were submitted for verification together with an agreed questionnaire adaptation
spreadsheet (QAS). The first purpose of the questionnaire adaptation spreadsheet was to document all
content-related or ‘structural’ deviations from the international reference versions. Such national
adaptations were subject to approval by the questionnaire team before the material was submitted for
verification. Subsequently, the spreadsheet served the same objectives and followed the same logic as
the test adaptation spreadsheet for test units (see above). Table 7.1 shows a sample questionnaire
adaptation spreadsheet from the PISA 2022 Field Trial.

Table 7.1. Sample of a questionnaire adaptation spreadsheet (QAS) from the PISA 2022 Field Trial

The verifiers’ brief was to check whether the target questionnaires are linguistically correct and faithful to
either the source version (when no adaptation is made) or to the approved English translation of the
national version (when an adaptation is made). In light of this, verifiers were instructed:

e to check whether the back translation of the agreed adaptation was accurate,
e to check whether the agreed adaptation was correctly reflected in the questionnaire,

e to check the questionnaires for undocumented adaptations (deviations from the source not listed
in the questionnaire adaptation spreadsheet) and report them, and

e to check linguistic correctness (grammar, spelling, etc.) of the entire translated questionnaire.

For the paper-based questionnaires (Student and School questionnaires for countries administering paper-
based assessment, Parent Questionnaire for all Countries/economies taking this option), verifier
interventions were entered in the questionnaires using the track changes mode, while verifier comments
were entered in the verifier columns of the questionnaire adaptation spreadsheet.

For computer-based questionnaires the verifier applied necessary interventions on OmegaT and
documented the rationale for the change in the QAS.

When the verification was completed, the Questionnaire Content Team reviewed the verification feedback
and labelled as “requires follow-up” important issues that could potentially affect cross-country
comparability. The files were sent back to the country/participant for their review before going through the
last passage of Final Check.

The translations of the Global Module Crisis module were produced following a different workflow. cApStAn
produced the translated materials through the double translation and reconciliation model.
Countries/economies reviewed the translations and requested changes or national adaptations through
the QAS. The Questionnaire Content Team assessed the requests and indicated if they were approved or
not. The files were then transferred to the verifier who implemented the agreed corrections/updates. There
were no special procedures for the verification of the questionnaires adapted from the source versions,
from the common base versions or from borrowed versions, since differences in education systems mean
that these are very extensively adapted even when sharing a common language. Nevertheless, English
and French versions benefited from a co-ordination process similar to the one implemented for test
materials. A list of “tips” for verification of questionnaires, including spelling, possibly recurring adaptation
issues, and especially errata (errors identified in the source version after release to the Country/economy)

PISA 2022 TECHNICAL REPORT © OECD 2024



152 |

and “quasi-errata” (suggestions for improving the source) was maintained, built up, and used in each
successive verification.

As in previous cycles of PISA, there was also an increased effort to harmonise the verification feedback
for different language versions of questionnaires used in the same country (e.g. German, French and
Italian for Switzerland, or the four language versions for Spain). Such versions are by necessity entrusted
to different verifiers, but when possible, cApStAn’s verification reviewers aimed to review and deliver such
versions together, striving to harmonise verification interventions on adaptation issues common to the
different language versions.

Adapted versions

Whenever a country adapted their national version from the English or French source, a common base
version, or verified version from the same language borrowed from another country, this was considered
an adapted version. The resulting national version was verified using a special procedure for these
versions. There were in total 50 CBA adapted versions that were verified using this process.

The essential difference between the “full” verification of translated national versions and the “focused”
verification of adapted versions is that in the latter, the verification concentrates on the changes made by the
country versus the source, common base or borrowed version. Automatically created difference reports were
used to identify all such changes in a reliable way.

Paper-based test units and booklet shell

Since no new paper-based units were developed for PISA 2022, PBA Countries/economies that had
participated in previous cycles did not have anything new that required translation or adaptation. For these
Countries/economies, the units only went through the centralised change management process whereby
the Country/economy had the opportunity to request corrections to errors, and these — when accepted by
the translation referee — were then implemented centrally by the verifiers.

Paper-based countries that were new in PISA 2022 or that had not participated in one or more of the
relevant cycles had to translate or adapt units they had not administered before. These were verified
following the same process as described above for computer-based materials. The only essential
difference was that the verifiers implemented the changes in the Main Survey Word files using the “track
changes” functionality, rather than in OmegaT. The test adaptation spreadsheet was used the same way
as in the computer-based verification.

Coding guides

In PISA 2022, the coding guides were verified separately from the test items, and at a later time. This was
necessary since many additions and improvements were made to the master versions after the coder
training meetings, long after preliminary versions of the guides had been made available to
Countries/economies. As in PISA 2015 and PISA 2018, the scoring sections were not made available for
translation at the time of the unit dispatch. There was one coding guide per trend domain (mathematics,
science and reading). For CBA Countries/economies, there was, in addition, one coding guide for New
Math, and for those Countries/economies that opted for Financial Literacy and/or Creative Thinking, there
were separate coding guides for these domains.

As opposed to the previous cycles, in this cycle the new coding guides were verified using OmegaT. To
be able to use the latest version of the translation memories of the cognitive units, the workflows for the
coding guides were created only after the cognitive materials were verified. The overall verification
procedure was the same as with the cognitive units. The verifiers made corrections as needed in OmegaT,
documenting their interventions in the coding guide adaptation spreadsheet (CAS), including selection of
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the appropriate intervention category using a drop-down menu. However, there was a significant difference
between the verification of the cognitive units and the verification of the coding guides: The translated files
for the coding guides were in Main Survey Word format and therefore layout issues had to be corrected
manually after the verification process had been completed.

The New Math coding guide went through a full verification in the Field Trial. For the Main Survey, central
revisions to reflect updates to the source were made by the Countries/economies in OmegaT together with
additional changes which were deemed necessary to correct errors. The verifiers were asked to review
both the updates and the edits.

To accommodate the changes to the Creative Thinking coding guides after the Field Trial International
Coder Training, the OECD and contractors determined it was important to devote more time to produce
updated source versions. Due to time constraints, there was no verification of the Field Trial Creative
Thinking coding guides. Instead, a full verification was implemented for the Main Survey.

The Creative Thinking master coding guide was updated after the Field Trial, and the Countries/economies
were asked to reflect these updates in their translations. They did this in a newly generated OmegaT
project where the translation memories from the revised Main Survey units as well as the translation
memories from the Field Trial Creative Thinking coding guides were included. While implementing these
central updates in their translations, the Countries/economies also had the opportunity to correct residual
errors detected during their review of their Field Trial data.

For Countries/economies that had participated in previous cycles, trend coding guides underwent a similar
controlled change request process as for the test units.

Outcomes of the Field Trial verification

The Test Adaptation Spreadsheets (TAS) and the Questionnaire Adaptation Spreadsheets (QAS) in Excel
format were used to document the verification of test units and the questionnaires. For each issue they
encountered, verifiers were required to choose from a drop-down list of 14 intervention categories and then
explain the details of the issue and of their intervention in a comment.

The predefined intervention categories in the drop-down menus of the TAS and QAS are linked to formulae,
which generate statistics on the number and types of verifier interventions in test units, both per language
version and per unit. The data is available in detailed form in Appendices 4-8 of this chapter (in Excel
format). In this section, some of the data will be presented, together with some figures and graphs.

For reasons of comparability, the data of the translated versions are shown separately from the data of the
versions that were adapted from the French or English source versions or from the Chinese or Spanish
base version, or from a verified national version of another country. For these adapted versions, the
process was different as it was a focused verification of national adaptations proposed by the national
centre, rather than a full sentence-by-sentence verification. The results are not comparable with the
translated versions where the whole translation was verified sentence by sentence.

The statistics in this section cover national versions of New Mathematics units and Creative Thinking units.
The list of language versions is not identical between the two domains for two reasons: some National
Centres opted out of the Creative Thinking innovative domain, and for some other countries the Translation
Plan was different depending on the domain. Also, some countries opted for a hybrid plan; for example,
for the New Mathematics units Bosnia and Herzegovina, Serbia and Montenegro translated a third (one
batch) of the units each and adapted the other two thirds, so in the statistics they appear in both tables
and graphs.

For each national version included in the analysis, the formulas embedded in each of the TAS produced
the following figures:
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e the total number of verifier interventions in the 61 New Mathematics units across the 113 language
versions;

o the total number of verifier interventions per intervention category in these units; and
o the total number of verifier interventions “requiring follow-up” and related percentage.

In addition, for each unit, data was extracted to obtain:

o the total number of interventions per intervention category (in translated and adapted versions);
e the total number of interventions “requiring follow-up”; and
e the percentage of each type of intervention category vs. the total number of issues reported.

While figures per national version can be informative, they need to be interpreted with care. An illustrative
sample of possible scenarios is presented below.

Two versions are of the same generally acceptable quality. One is verified by a strict verifier who
extensively comments on even minor errors; another is verified by a more pragmatic verifier who
documents only major issues. The statistics might show a great number of interventions in the first version,
and considerably less in the other. This difference in verification styles should, however, show in the
percentage of interventions “requiring follow-up”, which should be lower than average in the version verified
by the “strict” verifier.

One verifier may have reported an “Inconsistency” issue in the TAS every single time the issue appeared.
Another verifier may have chosen to report such cases only once, with the note “Corrected throughout the
units without further comments” in the verifier comment on the first occurrence. Similarly, one verifier may
have reported a recurring issue (e.g. a repeated ‘mistranslation’) each time it occurs, while another verifier
might cover that with one generic comment.

Recurring issues, such as missed harmonization of repeated instructions or inconsistency in form of
address, generally labelled as “Inconsistency”. If the number of such interventions is very high in a version
this may be due to the fact that that trend translations were not considered when translating or adapting
the new units.

There may be several separate issues in one sentence/paragraph that the verifier has documented in the
same row in the TAS. As only one category can be selected per row, it would be selected according to the
most severe issue.

In adapted versions the verifiers are mainly focusing on national adaptations vs. the base and correct
implementation of the errata. This explains the fact that these two categories appear to be much higher in
adapted versions versus translated versions.

While looking at the total number of interventions does give some indication of the translation quality of the
national version, it does not take into account the severity of the issues discovered by the verifier. It makes
more sense to look at several combined factors that may serve as indicators for translation quality. One
should examine the total number of changes labelled by the Translation Referee as ‘requiring follow-up’
and the number of issues in the more ‘severe’ intervention categories — mistranslation, adaptation issue,
matches & patterns, and guideline not followed.

New cognitive items: translated versions

Even if most of the verifiers rated the translations as very good or good, the verifier interventions were key
to maintain the linguistic equivalence to source and correct any residual language issues.

In the translated versions of the New Mathematics units, the categories which revealed the most verification
interventions were:
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Minor linguistic issue — this category is used for typos or other linguistic defect such as spelling, grammar,
capitalization, punctuation, etc., that does not significantly affect comprehension or equivalence. Correcting
such errors is usually not controversial, and in the Mathematics units 25% (see Figure 7.5) of the verifier's
interventions fall into thin category.

Inconsistency — typically used for interventions when an element across units (e.g. an instruction or
prompt) is inconsistently translated, and it is not intentional or documented as an adaptation. The verifiers’
corrections show 18% in this category, as shown in Figure 7.5.

Grammar or syntax — this category was used to document 13% of the verifiers’ interventions (see
Figure 7.5). It is used for corrections of grammar mistakes that could affect comprehension or equivalence,
e.g. wrong subject-verb agreement, wrong case (inflected languages), wrong verb form, or syntax-related
deviation from the source and was used in 13% of the interventions, as shown in Figure 7.5.

The low percentages of corrections of severe translation issues such as mistranslation (6%) or adaptation
issues (4%) shows the good quality of the translation (Figure 7.6). No corrections of the matches and
patterns were recorded in these units. This deviation from the source of is typically more frequent in
Reading literacy units’ literal matches (repetition of the same word or phrase) or a synonymous match (use
of a synonym or paraphrase) or patterns in multiple choice items (e.g. all but one option start with the same
word, proportional length of responses options) need to be reflected in the target version for valid data
measurement and comparison.

Figure 7.5. Distribution by category of verifier interventions in New Mathematics units (translated
versions)
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Figure 7.6. Number of issues per national version in New Mathematics units (translated versions)
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The outcome of the verification of the Creative Thinking units is similar, with 27% of interventions were for

corrections of inconsistent translation and 18% of corrections of minor linguistic issues, as shown in
Figure 7.7. The number of issues per national version can be also found in Figure 7.8.

Figure 7.7. Distribution by category of verifier interventions in Creative Thinking units (translated
versions)
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Figure 7.8. Number of issues per national version in Creative Thinking units (translated versions)

as0

350
200
250

200

156

150

100

New cognitive items: adapted versions

For the versions adapted from the English or French master version, from the Chinese or Spanish common
reference version, or from a borrowed verified national version, the issues identified by verifiers mostly
belonged to the following types:

Adaptation issue — As shown in Figure 7.9, in 17% of the verifiers’ interventions, required adaptation was
missed, materials were not adapted at all or poorly adapted; adaptations was not correctly or consistently
implemented. For example, the adaptation documented in the TAS was not implemented as described in
the XLIFF file, or implemented only in some occurrences; adaptation or change proposed by national
centre was not acceptable (e.g. it added information not present in the source or made the national version
easier or more difficult). Typical examples of adaptation issues in adapted versions are: missed adaptation
of spelling and typographic conventions (e.g. UK to US English spelling, date formatting, decimal and
thousands separators), fictitious character names not adapted to local context, etc.

Inconsistency — similar to the translated version, 19% of the corrections fall into this category (See
Figure 7.9).

Minor linguistic issues were corrected in 14% of the interventions, errata were corrected in 12% of the
interventions and layout or formatting such as emphasis (bold, italics, underline) was adjusted in 10% of
the interventions in the adapted versions of the New Mathematics units, as shown in Figure 7.9.
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Figure 7.9. Distribution by category of verifier interventions in New Mathematics units (adapted
versions)
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Figure 7.10. Number of issues per national version in New Mathematics units (adapted versions)

u

For Creative Thinking, inconsistencies were harmonized in 21% of the verifiers’ interventions, errata were
corrected by the verifiers in 18% of their interventions, and register, wording and minor linguistic issues
were corrected in 12% of the recorded interventions, as per Figure 7.11. In addition, Figure 7.12 presents
a breakdown of issues per national version.
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Figure 7.11. Distribution by category of verifier interventions in Creative Thinking units (adapted
versions)
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Figure 7.12. Number of issues per national version in Creative Thinking units (adapted versions)
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Main survey verification

Cognitive units

As in PISA 2018, no major changes were made in the master versions after the Field Trial (apart from
entire units or items being dropped) in PISA 2022. The changes that Countries/economies requested to
their Field Trial instruments, for example based on poor performance or differential item functioning in the
Field Trial, or the detection of residual “outright errors” needed to be verified and centrally implemented
together with the implementation of the FT-to-MS errata. These errata included errata discovered after the
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last release of the Field Trial errata document and central Field Trial to Main Survey updates. This process
was similar to the centralised change management used to control changes in trend: Countries/economies
requested changes, and the verifiers implemented centrally those changes that were approved by the
translation referee. The Countries/economies did not have editing access to their units or questionnaires
at this stage.

The trend items and new items followed the same workflow although the process for New and Trend
materials was slightly different.

The Main Survey preparation started after the Main Survey item selection was confirmed. The release of
the Main Survey workflows was linked to the data release, so the timeline strongly depended on the
compliance of the National Centres in submitting their Field Trial data.

During the Main Survey review countries were asked to carefully review any items that did not perform well
in the Field Trial and try to identify whether this country-item interaction was language-driven. Such items
were highlighted in red in the "item feedback form" (IFF) in Excel format and indicated by a "YES" in the
"Flagged ltem?" column.

In case the National Centre spotted residual errors, they had the opportunity to request changes to the
translation. Changes had to be requested in the IFF where countries were asked to enter: a short
description of the error, the location of the error (e.g. segment number), the English or French source for
that segment, the original Field Trial wording, a back-translation of the original Field Trial wording and the
proposed corrected Main Survey wording.

There was one item feedback form for all cognitive items with a separate tab for each domain (New Maths,
Trend Reading, Trend Science, Trend Math, XYZ and Trend-New Financial Literacy). The IFF also
included 2 Instructions tabs describing in detail the process for the new and trend materials. At verification
2 additional columns indicating the dropped items and the Main Survey errata were added.

There was one single workflow for all the Core instruments for the Field Trial to Main Survey verification
which included two Referee review steps, one before the verification which was used to review national
centre requests for changes in the trend materials, and one after verification, to flag any major issue, as
usual.

All national centre requests were reviewed by the verifier, who double-checked (i) whether it was an
outright error or a preferential change, and (ii) whether the proposed Main Survey wording was still
equivalent to the source and linguistically correct. As a general principle, for the trend materials the
principle of identicalness of trends was applied and any preferential change or change to a non-flagged
item was generally not agreed by the Referee and therefore not implemented by the verifier. Agreed
corrections were corrected in the XLIFF files by the verifier. Additionally, verifiers were responsible for
implementing all Field Trial to Main Survey errata, that is errata which were discovered between the Field
Trial and the Main Survey.

Countries did not have access to the XLIFF files at any point of the process; all changes were implemented
centrally by cApStAn verifiers. Countries could nevertheless consult the unit previews and DIF reports at
different stages of the process, to make sure their requested changes and the Field Trial to Main Survey
errata were correctly implemented during verification.

The general guideline of correcting only outright errors (and, more generally, the concept of "outright error")
was not understood and accepted the same way by all countries. Some only requested a few justified
changes, others called for a more extensive revision of the units (e.g. Kazakhstan, Mongolia).

Questionnaires

As in Cognitive items, no content-related changes were made in Questionnaires items that made it to the
Main Survey. The changes in the questionnaires before the Main Survey were mainly structural. Full
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questions and response options within items were omitted, the order of questions was changed. Finally, a
couple of updates in two questions and an introductory part were implemented centrally by ETS.

The structural changes were implemented by ETS in the QAT for the countries that administered the
questionnaires on computer. For the paper-based questionnaires, the National Centres reflected these
changes in their materials in Word format before generating the final questionnaires in PDF format.

The procedure was similar to the procedure for the cognitive units. The few content changes such as the
addition of the consistency checks for scale questions were considered as errata and were added to the
necessary update in the year of administration in SC002 and the Field Trial to Main Survey errata. A tab
for the documentation of these updates, the Main Survey Questionnaire Change Request Form was added
in the QAS (Table 7.2). The QAS also contained the locked Field Trial QAS tabs for reference, well as a
tab with an example of correctly documented Main Survey Changes.

In the Main Survey Questionnaire Request Form countries could also request other updates due to
objective major modifications (e.g. changes in the school programs on national level), or ask for correction
of errors in items showing strange behaviour in the Field Trial data. They were advised against any
changes in items that worked well in the Field Trial.

The Questionnaire Team at ETS reviewed the documented updates and possible requests for corrections
of errors and recommended their implementation when applicable.

At verification stage, the verifier checked the linguistic correctness of the update in the target language
and implemented centrally to the questionnaires in XLIFF the agreed changes. In the step after this
implementation, countries could review it in the QAT, and reported in the QAS if any residual issues needed
to be addressed.

The same procedure was followed for the PBA materials, with the difference that the National Centres
reflected the recommended updates and agreed corrections in the questionnaires administered on paper.

Table 7.2. Main Survey Questionnaire Change Request Form in the QAS

‘PISA 2022: MS Questionnaires Change Request Form

Steg B 11MS] - identify Lhanges Srep £.2{M5] - Rgprove
Lhanges
PUSA Centrs EFS Questionnaire Lonteat
& I Fill s these 5 cofumns for all sorrections & & Fill i these J columns for <fl transiation sonections
Questionnaire | Question ID itemID  [Type of Correction Description of correction FT Translati Ry d ion for | Back ion of dMS |6.2C ts on [ 6.2 Approval
in i Translation_ correction Status
(Select from eg. leg.. (Select fram the (Full segment) in ENGLISH requests
the diopdown | STO0N _|ST001Q01TADD menu)
Tca TC258 TC258E01 ERRATUM Addition of Consistency Check for Scale | N/A
Questions to avoid items being listed as
unanswered in the Questionnaire. PISA
Centres should translate the text in RHEED
Column H into their national language,
and include the updated translation in
Tca TC259 TC259E01 ERRATUM Addition of Consistency Check for Scale | /A fATE | To enter a response of "0" (zero) for
Questions 1o avoid items being listed a5 a question, please mo slider
unanswered in the Questionnaire. PISA to the "0" position on the scale
Centres should translate the text in AGREED
Column H into their national language,
and include the updated translation in
Tca TC261 Description | DELETION Description removed from this item. P Deleted N/A
Flease review item screen to ensure that
the description has been properly AGREED
deleted
TCQ TC261 Instruction ERRATUM Incorrect instruction text. Instruction (SILIS HE5HAIR,) (Plzase select one response.)
changed to (Piease select one response ) for
this item. PISA Centres should translate the !
text in Column H intc their national
Coding Guides

The coding guides for the new cognitive items were translated and verified in XLIFF format, therefore the
Main Survey updates and corrections of the errata followed the same procedure as the instruments.

For the Main Survey, the countries were asked to produce Main Survey versions of their trend coding
guides starting from their final Field Trial versions, reflecting all applicable revisions made in the master
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versions. Separate Main Survey master versions were produced for PB and CB countries. The Field Trial
to Main Survey revisions that countries were asked to reflect were of the following types:

e Removing scoring sections of items that did not make it to the MS
e Making edits in the cover, footers and introduction

e Reflecting Field Trial to Main Survey revisions the test developers made in the scoring sections,
e.g. modifications in the scoring instructions or addition/removal of sample responses

Master versions with tracked changes were released to countries and they were asked to reflect all the
Field Trial to Main Survey revisions in their national version (using track changes) before submitting them
for verification.

The verification of the New Mathematics coding guides was a focused verification only on revisions and
concerned all CBA countries which had previously translated/adapted the Field Trial guides. Similar to the
Main Survey verification of the cognitive units, countries could request changes either to correct residual
errors or, in some cases, to modify the scoring instructions based on coder feedback or because the item
showed differential functioning in the Field Trial, and a potential reason for this had been identified in the
scoring instructions. If the National Centre did not request changes in the trend guides, these were not
verified at all and the few revisions from Field Trial to Main Survey in Trend were left under National Centre
responsibility.

The Main Survey verification procedure of coding guides was similar to that of cognitive items and followed
the same workflow on the portal: countries could request justified changes to trend in the "Coding guide
feedback form" in Excel format (CFF). The main difference compared to cognitive units was that all
changes were implemented by the countries, while for cognitive units the countries did not have access to
the files at any point, and verifiers made the changes in their New and Trend guides.

The translation memories from their final cognitive instruments were included in the national OmegaT
packages, thus the quotations from the test items were identical with the instruments. The translation
memories from their Field Trial coding guides were also included, and for the source segments that stayed
identical as in the Field Trial, the translation was auto populated. The target segments for which the source
segments changed in Main Survey were empty, while the translation from the Field Trial was available in
the fuzzy matches pane. The country could update the Main Survey coding guides and correct the errata
using the existing translation, as well as the consistency tools in the OmegaT. For the adapted versions,
Chinese and Spanish Main Survey common reference versions were produced, and their translation
memories from the Main Survey instruments and Field Trial coding were included in their national
packages. These countries had to make sure that their adaptations were correctly reflected in the updated
segments.

The completed forms and revised XLIFF and Word files were then submitted to Translation Referee for
approval. Once the Referee had finished the review of the CFF, the files moved to verification. For the New
Mathematics coding guide, the Referee review took place after verification. The verification and Referee
review outcomes were documented in the same CFF. At verification, the DIF report was checked to make
sure no undocumented changes were made.

When the National Centre did not request any changes to trend, a spot check was performed to their
coding guides. If such changes were discovered the National Centre was asked either to provide a
complete documentation, or to start over the preparation of the Main Survey guides (for example, if by
mistake an outdated version was used as starting point).

For the countries that decided to use the master version as such either in ENG or FRA (e.g. Germany),
the guides were not verified.
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Errata management during Main Survey

Errata in Cognitive materials

Before the Main Survey preparation started, an all-in-one Field Trial to Main Survey Errata Document was
released to the countries. This document included the errata released after the Field Trial and during the
Main Survey review process for the Cognitive units. Countries/economies did not need to request the
implementation of Main Survey errata. All of these errata were systematically checked and corrected by
the verifiers, at verification step. At Post-Verification review step, the Countries/economies had to make
sure that all released Main Survey errata have been addressed in a satisfactory way. If any Main Survey
erratum was missed at verification, Countries/economies needed to indicate this in the CFF Coding Guides
Follow-up Form, providing 1) the errata reference (from col. "Reference") and 2) the corrected version that
the verifier should implement (whole segment). It was then addressed at Final Check.

The errata list included separate lists of errata identifying the errors in the English and the French source,
as well as a separate tab with one erratum to be corrected in the source version in French in trend Reading
item R549Q12: the wrong option was deleted in Source after selection for PISA 2018. This did not apply
to National French versions for countries who participated to PISA 2018. The NCs were instructed to refer
to that document to double-check if any of the errors listed in that file affected their national version if the
reconciler had relied on the translation produced from French for a particular unit or section.

Errata in Questionnaires

The errata that were identified and approved for correction by the contractors before the Main Survey were
documented in the Questionnaire Change Request Form in the Main Survey QAS, and the
Countries/economies provided the corrected version in it. The verifiers then implemented the correction at
verification step. The Countries/economies checked that the implementation was correct and documented
residual issues, addressed by verifier at final check.

Suggestions for the future

The suggestions and lessons learnt in the PISA 2018 were taken on board and the process was
significantly improved in PISA 2022. The major break-through in PISA 2022 was the use of OmegaT for
translation, adaptation and verification of the PISA instruments. The PISA 2022 portal presented a clearer
overview, a straightforward layout and yet a number of improved functionalities over the previous cycle.
The coding guides for the new cognitive units were translated and verified in XLIFF format in OmegaT,
benefitting from the translation memories from the verified cognitive units. The questionnaires were
adapted in QAT, national master in XLIFF was exported from the QAT and translated in OmegaT. The
Main Survey procedures for the cognitive and questionnaires got closer — a Questionnaire Change
Request Form was used in the Main Survey verification.

At the conclusion of this process, we have the following specific recommendations in three areas.

Communication with countries and processes

In this cycle, communication with countries worked well. The trainings and webinars, the video tutorials,
the User Guides, the questions, and answers section on the portal all contributed to clarify the different
tasks to be performed at country level. In addition, at the end of each step, the NPM received an email with
the instructions for the next step. On the other hand, not all national centres consulted and followed the
instructions as expected. This could be due to various factors, such as (i) national centres not finding the
instructions, (ii) national centre delegating the task to a person without forwarding the instructions (iii) user
not understanding the instructions. The complexity of the PISA procedures and workflows may be rendered
more understandable to the users if they are explained in pre-recorded webinar sessions that the
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Countries/economies should watch before the live sessions during the face-to-face trainings and/or live
webinar sessions. The trainings and the live sessions would then focus on Countries/economies’
questions, issues, hands-on exercises, and particular difficulties.

File management

Although the PISA 2022 CBA Countries/economies could benefit from powerful translation memory
management of the open-source CAT tool OmegaT in PISA 2022, version management issues were still
a challenge in this cycle, i.e. national centre uploading an outdated version back to the workflow and
pushing it forward, or national centre editing an outdated version and pushing it forward, losing the
feedback provided in a previous step. A team OmegaT project may resolve this issue, where the online
OmegaT package is automatically opened at each step of the workflow.

Errata management

Although in this cycle the errata management process was improved over PISA 2018, it was still observed
that corrections were not implemented in the materials by the national centres. In the next cycle the errata
management could also benefit from the use of OmegaT team project approach: at each source update,
the target segments would appear untranslated, and the existing (outdated) translation from the translation
memory would be shown in the fuzzy matches for reference. The user would then need to correct the
translation so that it matches the updated source version.

Table 7.3. Overview of Testing and Questionnaire ltems

Table/Figure Title
Table 7.1 Sample of a questionnaire adaptation spreadsheet (QAS) from the PISA 2022 Field Trial
Table 7.2 Main Survey Questionnaire Change Request Form in the QAS
Figure 7.3 Sample of a test adaptation spreadsheet (TAS) from the PISA 2022 Field Trial
Figure 7.6 Distribution by category of verifier interventions in New Mathematics units (translated versions)
Figure 7.7 Number of issues per national version in New Mathematics units (translated versions)
Figure 7.8 Distribution by category of verifier interventions in Creative Thinking units (translated versions)
Figure 7.9 Number of issues per national version in Creative Thinking units (translated versions)
Figure 7.10 Distribution by category of verifier interventions in New Mathematics units (adapted versions)
Figure 7.11 Number of issues per national version in New Mathematics units (adapted versions)
Figure 7.12 Distribution by category of verifier interventions in Creative Thinking units (adapted versions)
Figure 7.13 Number of issues per national version in Creative Thinking units (adapted versions)
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Tables

Title

Table 7.A.2
Table 7.A.3
Table 7.A.4
Table 7.A.5
Table 7.A.6

Verified language versions of the PISA 2022 materials

List of New Mathematics units in PISA 2022 Field Trial

List of Field Trial New Mathematics not administered in the Main Survey
List of Creative Thinking units in PISA 2022 Field Trial

Translation procedures reported by national centres in the translation plan

Annex Table 7.A.2. Verified language versions of the PISA 2022 materials

PISA Participant Language Code Last Mode PBA->CBA Adpt CT FL ICQ TCQ WBQ UH PAQ
Cycle

Albania Albanian sqi-ALB 2018 CBA Y Y Y

Argentina Spanish esp-ARG 2018 CBA Y Y Y

Australia English eng-AUS 2018 CBA Y Y Y Y

Austria German deu-AUT 2018 CBA Y Y Y

Azerbaijan Azerbaijani aze-QAZ 2018 CBA Y Y

(Baku city only)

Azerbaijan Russian rus-QAZ 2018 CBA Y Y Y

(Baku city only)

Belgium French fra-BEL 2018 CBA Y Y Y Y

Belgium Dutch nld-BEL 2018 CBA Y Y Y

Bosnia and Bosnian bos-BIH 2018 CBA Y Y Y

Herzegovina

Bosnia and Croatian hrv-BIH 2018 CBA Y Y Y

Herzegovina

Bosnia and Serbian srp-BIH 2018 CBA Y Y Y

Herzegovina

Brazil Portuguese por-BRA 2018 CBA Y Y Y Y Y Y

Brunei English eng-BRN 2018 CBA Y Y

Darussalam

Bulgaria Bulgarian bul-BGR 2018 CBA Y Y Y

Cambodia Khmer khm-KHM  PISA-D  PBA

Canada English eng-CAN 2018 CBA Y Y

Canada French fra-CAN 2018 CBA Y Y

Chile Spanish esp-CHL 2018 CBA Y Y Y Y Y

B-S-J-Z Chinese zho-CHN 2018 CBA Y Y Y

(China) (simpl.)

Colombia Spanish esp-COL 2018 CBA Y Y Y Y

Costa Rica Spanish esp-CRI 2018 CBA Y Y Y Y

Croatia Croatian hrv-HRV 2018 CBA Y Y

Cyprus Greek ell-QCY 2018 CBA Y Y

Cyprus English eng-QCY 2018 CBA Y Y
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PISA Participant Language Code Last Mode PBA->CBA Adpt CT FL ICQ TCQ WBQ UH PAQ
Cycle
Czech Rep. Czech ces-CZE 2018 CBA Y Y Y Y
Denmark Danish dan-DNK 2018 CBA Y Y
Dominican Spanish esp-DOM 2018 CBA Y Y Y Y
Republic
El Salvador Spanish esp-SLV NEW CBA Y Y
Estonia Estonian est-EST 2018 CBA Y
Estonia Russian rus-EST 2018 CBA Y Y
Finland Finnish fin-FIN 2018 CBA Y
France French fra-FRA 2018 CBA Y Y Y
Georgia Georgian geo-GEO 2018 CBA
Germany German deu-DEU 2018 CBA Y Y Y Y
Greece Greek ell-GRC 2018 CBA
Guatemala Spanish esp-GTM  PISA-D  PBA Y
Hong Kong Chinese zho-HKG 2018 CBA Y Y Y Y Y
(China) (trad.)
Hungary Hungarian hun-HUN 2018 CBA Y Y
Iceland Icelandic isl-ISL 2018 CBA Y
India English eng-QIN NEW = PBA Y
(Chandigarh)
India Hindi hin-QIN NEW = PBA
Indonesia Bahasa ind-IDN 2018 CBA Y Y
Indonesia
Ireland English eng-IRL 2018 CBA Y Y Y Y
Israel Arabic ara-ISR 2018 CBA Y Y
Israel Hebrew heb-ISR 2018 CBA Y Y
Italy Italian ita-ITA 2018 CBA Y Y Y Y
Jamaica English eng-JAM NEW CBA Y Y Y
Japan Japanese jpn-JPN 2018 CBA Y
Jordan Arabic ara-JOR 2018 CBA Y Y Y
Kazakhstan Kazakh kaz-KAZ 2018 CBA Y Y
Kazakhstan Russian rus-KAZ 2018 CBA Y Y Y
Korea Korean kor-KOR 2018 CBA Y Y Y Y
Kosovo Albanian sqi-KSV 2018 CBA Y Y
Latvia Latvian lav-LVA 2018 CBA Y Y Y
Latvia Russian rus-LVA 2018 CBA Y Y Y Y
Lebanon English eng-LBN 2018 CBA Y Y Y
Lebanon French fra-LBN 2018 CBA Y Y Y Y
Lithuania Lithuanian lit-LTU 2018 CBA Y Y
Macao (China) = English eng-MAC 2018 CBA Y Y
Macao (China) = Chinese zho-MAC 2018 CBA Y Y Y Y Y Y
(trad.)
Malaysia Malaysian msa-MYS 2018 CBA Y Y Y
Malaysia English eng-MYS 2018 CBA Y Y Y
Malta English eng-MLT 2018 CBA Y Y Y
Malta Maltese mit-MLT 2018 CBA Y Y
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PISA Participant Language Code Last Mode PBA->CBA Adpt CT FL ICQ TCQ WBQ UH PAQ
Cycle
Mexico Spanish esp-MEX 2018 CBA Y Y Y Y
Moldova Romanian ron-MDA 2018 CBA Y Y
Moldova Russian rus-MDA 2018 CBA Y
Mongolia Mongolian mon-MNG ~ NEW CBA Y
Montenegro Montenegrin mne-MNE =~ 2018 CBA Y
Morocco Arabic ara-MAR 2018 CBA Y Y Y
Morocco French fra-MAR 2018 CBA Y Y
Netherlands Dutch nld-NLD 2018 CBA Y Y Y Y
New Zealand English eng-NZL 2018 CBA Y Y Y
North Albanian sqi-MKD 2018 CBA Y Y Y
Macedonia
North Macedonian mkd-MKD 2018 CBA Y Y
Macedonia
Norway Bokmal nob-NOR 2018 CBA
Norway Nynorsk nno-NOR 2018 CBA Y Y
Panama Spanish esp-PAN 2018 CBA Y Y Y Y Y Y
Paraguay Spanish esp-PRY  PISA-D = PBA Y
Peru Spanish esp-PER 2018 CBA Y Y Y Y
Philippines English eng-PHL 2018 CBA Y Y
Poland Polish pol-POL 2018 CBA Y Y
Portugal Portuguese por-PRT 2018 CBA Y Y Y
Qatar Arabic ara-QAT 2018 CBA Y
Qatar English eng-QAT 2018 CBA Y Y
Romania Romanian ron-ROU 2018 CBA Y Y
Saudi Arabia Arabic sau-ARA 2018 CBA Y Y
Serbia Serb srp-SRB 2018 CBA Y Y
(Ekavian)
Singapore English eng-SGP 2018 CBA Y Y Y
Slovak Rep. Slovak slo-SVK 2018 CBA Y Y Y
Slovenia Slovenian slv-SVN 2018 CBA Y Y Y
Spain Basque eus-ESP 2018 CBA Y Y Y Y
Spain Galician glg-ESP 2018 CBA Y Y Y Y
Spain Castilian esp-ESP 2018 CBA Y Y Y Y Y
Spain Catalan cat-ESP 2018 CBA Y Y Y Y
Sweden Swedish swe-SWE 2018 CBA Y
Switzerland French fra-CHE 2018 CBA Y Y
Switzerland German deu-CHE 2018 CBA Y Y
Chinese Taipei =~ Chinese zho-TAP 2018 CBA Y Y
(trad.)
Thailand Thai tha-THA 2018 CBA Y Y
Turkey Turkish tur-TUR 2018 CBA Y Y
Ukraine Ukrainian ukr-UKR 2018 CBA Y Y Y
UAE Arabic ara-ARE 2018 CBA Y
UAE English eng-ARE 2018 CBA Y Y Y Y

PISA 2022 TECHNICAL REPORT © OECD 2024



168 |

PISA Participant Language Code Last Mode PBA->CBA Adpt CT FL ICQ TCQ WBQ UH PAQ
Cycle

United English eng-QUK 2018 CBA Y Y

Kingdom (excl.

Scotland)

United English eng-QSC 2018  CBA Y Y Y

Kingdom

(Scotland)

United States English eng-USA 2018 CBA Y Y Y Y Y

Uruguay Spanish esp-URY 2018 CBA

Uzbekistan Uzbek uzb-UzB NEW CBA Y

Viet Nam Vietnamese vie-VNM 2018 PBA

Note:

This list reflects countries and economies that submitted instruments for verification. For actual participation status, please refer to Table 1.1 in

this report.

Y" stands for "Yes" in this table.

Annex Table 7.A.3. List of New Mathematics units in PISA 2022 Field Trial

Batch Unite identifier Unit
Batch 1 MA101 Building Blocks
MA102 Buying a Wardrobe
MA103 Calculation Program
MA104 Car Purchase
MA105 Clean Energy
MA106 DVD Sales
MA107 Field OF Vision
MA108 Fountains
MA109 Headache Medicine
MA112 Metabolism
MA125 Painting A Room
MA128 Salinity OF Water
MA153 Gears
MA159 Spinners
MA160 University Student Employment
MA161 Forested Areas
MA162 Urban Population
Batch 2 MA110 Headphone Order
MA111 Health App
MA113 Heart Rate
MA114 Honey
MA115 Iceberg
MA116 International School
MA117 Mixing Paint
MA118 Moving Truck
MA119 Music Survey
MA120 Number Cubes

PISA 2022 TECHNICAL REPORT © OECD 2024



Batch Unite identifier Unit
MA121 Mobile Phone Reviews
MA122 Pool Cover
MA123 Solar System
MA124 Zedland Topography
MA126 Robot
MA127 Predicting Height
MA129 Shelving Unit
MA130 Sleep and Reaction Time
MA131 Travelling by Train
MA132 Water Temperature

Batch 3 MA133 Arranging Tables
MA134 Car and Bicycle Ownership
MA135 Electric Bicycle
MA136 Movie Rewards
MA137 Football Tournament
MA138 Shoe Sizes
MA139 Tablet Cover
MA140 Walk to School
MA141 Water Bill
MA142 Water Reservoir
MA143 Wild Bird Food
MA144 Yogurt
MA145 Shadows
MA146 Fuel
MA147 Aeroplane Tickets
MA148 Chance of Rain
MA149 Floor Area
MA150 Triangular Pattern
MA151 Moving Out
MA152 The Better Deal
MA154 Company Logo
MA156 Points
MA157 Tyres
MA158 Eye Colour

Batch 6A M905 Tennis Balls
M919 Fan Merchandise
M943 Arches
M953 Flu Test
M954 Medicine Doses

Batch 6B M936 Seats in a Theatre
M939 Racing
M948 Part Time Work
M961 Chocolate
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Batch Unite identifier Unit
M967 Wooden Train Set

Annex Table 7.A 4. List of Field Trial New Mathematics not administered in the Main Survey

ew Mathematics Dropped item/unit in MS
MA101 Q03 Dropped item
MA103 Q03 Dropped item
MA104 Dropped unit
MA106 Dropped unit
MA114 Q02 Dropped item
MA117 Q05 Dropped item
MA118 Dropped unit
MA122 Dropped unit
MA123 Q03 Dropped item
MA126 Q01 Dropped item
MA136 Q01 Dropped item
MA137 Q02 Dropped item
MA144 Q02 Dropped item
MA156 Q02 Dropped item
MA159 Dropped unit

Annex Table 7.A.5. List of Creative Thinking units in PISA 2022 Field Trial

Unit Identifier Unit
T200 Science Fair Poster
T240 Space Comic
T300 Illustration Titles
T350 Book Covers
T360 Moving Backward
T370 2983
T400 Save the Bees
T420 Clean Oceans
T450 Music Festival
T500 Wheelchair Accessible Library
T520 Painting Class
T540 Infographics
T550 Experiment Kit
T560 The Ball
T570 Robot Story
T610 Food Waste
T620 Paper Products
T630 Carpooling
T680 Rubber Ducks Game
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Unit Identifier Unit
T690 Save the River

T700 The Exhibit

Annex Table 7.A.6. Translation procedures reported by national centres in the translation plan

Type Cognitive ltems Questionnaires

Double translation from English and French source versions 17 18
Double translation from English source version with cross-checks against the FRA source version 8 8
Double translation from English source version only 30 39
Adaptation from one of the source versions 25 25
Adaptation from a borrowed verified version or from a common base version 29 23
Double translation from English source version with cross-checks against the Spanish common 3 2
reference version

Notes

1. A translation memory is a database that stores sentences, paragraphs or segments of text that

have been translated before.

2. Following Note 4.1 to the PISA 2022 Technical Standards.
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Annex 7.B. Verifier interventions

Annex Table 7.B.1. Chapter 7: Verifier intervention categories

Category

Description

OK

Added information

Missing information

Matches and
patterns

Inconsistency

Adaptation issue

Register / Wording
issue

Grammar / Syntax
issue

Mistranslation

Guideline not
followed

Left in source
language

Minor linguistic
issue

Erratum/Update
missed

Layout / Format
issue

No intervention is needed. The verifier has checked and confirms that the text element or segment is
equivalent to source, linguistically correct, and — if applicable — that it conforms to an explicit
translation/adaptation guideline. This category may also be used to report an appropriate but
undocumented adaptation.

An information is present in the target version but not in the source version, e.g. an explanation
between brackets of a preceding word.

An information is present in the source version but omitted in the target version.

A literal match (repetition of the same word or phrase) or a synonymous match (use of a synonym or
paraphrase) in the source version is not reflected in the target version. Most important: literal or
synonymous matches between stimulus and item and between a question stem and response
categories.

A pattern in multiple choice items is not reflected in the target version (e.g. all but one option starts
with the same word, proportional length of responses options.)

A recurring element across units (e.g. an instruction or prompt) is inconsistently translated, and this
appears to be unintentional.

An adaptation is an intentional deviation from the source version made for cultural reasons or to
conform to local usage. An adaptation issue occurs when an adaptation would be needed but was not
made, or when an inappropriate or unnecessary adaptation was made.

Register: difference in level of terminology (scientific term >< familiar term) or level of language (formal
>< casual, standard >< idiomatic) in target versus source.

Wording: inappropriate or less than optimal choice of vocabulary or wording in target to fluently convey
the same information as in the source.

This category is used typically for vague or inaccurate or not quite fluent translations.

Grammar. grammar mistake that could affect comprehension or equivalence, e.g. wrong subject-verb
agreement, wrong case (inflected languages), wrong verb form.

Syntax: syntax-related deviation from the source, e.g. a long (source) sentence is split into two (target)
sentences or two (source) sentences are merged into a single (target) one; or another syntactic
problem due e.g. to overly literal translation of the source.

A wrong translation, which seriously alters the meaning. A mistranslation should always be reported
with a back-translation. Note: a vague or inaccurate translation should rather be classified as a
Register/Wording issue (or sometimes a Grammar/Syntax issue).

This category covers cases where the source has been misunderstood, but also copy/paste errors that
unintentionally result in a wrong text element or segment.

An explicit translation/adaptation guideline for a given text element or segment was overlooked or was
not addressed in a satisfactory way.

A text element or segment that should have been translated was left in source language.

Typo or other linguistic defect (spelling, grammar, capitalization, punctuation, etc.) that does not
significantly affect comprehension or equivalence. Correcting such errors is usually not controversial
and can be made in track changes without documenting them.

An erratum or update notice has been overlooked.

A deviation or defect in layout or formatting: disposition of text and graphics, item labels, question
numbering, styles (boldface, underlining, italics, UPPERCASE), legibility of captions, tables, number
formatting (decimal separators, “five” versus “5”), etc. In computer-based materials, this includes
truncated words in the preview, undesired scrolling, etc.
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Annex 7.C. Translatability assessment items

Annex Table 7.C.1. Chapter 7: Translatability Assessment categories

Category

Description

Straightforward

Known difficulty, known
workarounds

Potential issues

Potentially ambiguous

Unnecessarily complex

Requires review

Potential cultural issue
Double-barrelled

Agreement issue

Consistency

Redundancy
Possible addition

Logical problem

No potential translation or adaptation problems identified during the advance translation of this segment into languages
from at least two language groups.

A translation/adaptation difficulty has been recognised in this segment and has been encountered in the past. Satisfactory
solutions to this issue have been successfully implemented.

The current wording or content of this segment is likely to give rise to translation or adaptation problems in some
languages, to the extent that functional equivalence may be difficult to achieve.

The current wording or content of this segment could be interpreted in more than one way and it is desirable to
disambiguate the source version of this segment before submitting it for translation/adaptation.

The current wording or syntax of this segment is somewhat contorted, for example due to use of several clauses,
questions embedded in questions or unnecessary use of passive voice. The source version can be simplified without loss
of meaning.

The current source version of this segment is not suitable for translation/adaptation and needs to be edited before
submitting for translation/adaptation.

The semantic content of this segment may be difficult to adapt in a particular cultural or language group.

A question touches upon more than one issue, yet allows only for one answer. Many double-barrelled questions can be
detected by the existence of the grammatical conjunction “and” in them.

There is either an agreement issue within the segment (e.g. subject-verb agreement, or sequence of tenses, or a pronoun-
antecedent agreement) or an agreement issue between two segments (e.g. no grammatical match between a question
and response options).

In this segment, a different term, expression or form of address has been used versus other occurrences of similar content;
and this inconsistency seems to be unintentional.

This segment contains a tautology or unnecessary repetition. Removing it would not alter the meaning of the segment.
The current wording or syntax of this segment is elliptic or unclear, and its implicit meaning is likely to get lost in
translation. This could be solved by adding a word or a piece of information.

This segment contains a logical problem or there is a logical problem between this segment and another segment, and this
issue seems to be unintentional.
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Annex 7.D. Additional items

Annex Table 7.D.1 Chapter 7: Translation Plan 2021

Table Title

Web Table 7.D.1 Translation Plan 2021

StatLink Sa=m https:/stat.link/d6xtny

Annex Table 7.D.2. Chapter 7: Verification outcomes regarding New Mathematics (per language)

Table Title

Web Table 7.D.2 Verification outcomes in New Mathematics outcomes per language version
StatLink = hitps:/stat.link/912uf3

Annex Table 7.D.3. Chapter 7: Verification outcomes regarding New Mathematics (per cognitive
unit)

Table Title

Web Table 7.D.3 Verification outcomes in New Mathematics per cognitive unit
Statlink Si=m hitps://stat.link/k3a6rd

Annex Table 7.D.4. Verification outcomes regarding Creative Thinking (per language)

Table Title

Web Table 7.D.4 Verification outcomes in Creative Thinking units per language version
StatLink Si=r https://stat.link/2pxyk5

Annex Table 7.D.5. Verification outcomes regarding Creative Thinking (per cognitive unit)

Table Title

Web Table 7.D.5 Verification outcomes in Creative Thinking units per cognitive unit

StatlLink =P hitps:/stat.link/ai1rwx
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§ Field Operations

Overview of roles and responsibilities

PISA was coordinated in each participating country/economy by a National Project Manager (NPM)' who
carried out the procedures specified by the international contractors responsible for the implementation of
PISA. Each NPM typically had several assistants working from a base location that is referred to throughout
this report as a National Centre. For the school-level operations, the NPM coordinated activities with
school-level staff, referred to in PISA as School Coordinators.? Trained Test Administrators administered
the PISA assessment in schools.

National Project Managers

NPMs were responsible for implementing the project within their own country/economy. Major tasks carried
out by the NPM included, but were not limited to:

attending NPM meetings (in-person and virtual) and receiving training in all aspects of PISA
operational procedures;

participating in relevant webinars, such as webinars related to improving school and student
participation;

negotiating with the international contractors about local aspects of the implementation of PISA,
such as national and international options, oversampling for regional comparisons, additional
analyses and reporting (e.g. by language group, etc.);

establishing procedures for maintaining the security and confidentiality of materials during all
phases of the assessment implementation;

determining the general suitability of using school computers to conduct the computer-based
assessment (CBA countries/economies only) and determining the need to use laptops completely
or as a supplement to school computers;

preparing a series of sampling forms documenting sampling-related aspects of the national
educational structure;

preparing the school sampling frame and submit this to the international sampling contractor for
the selection of the school sample;

organising for the preparation of national versions of the test instruments, questionnaires, school-
level materials (i.e. manuals, scripts, and forms), and coding guides;

identifying School Coordinators from each of the sampled schools (nominated by the school
principal or school staff normally responsible for testing) and working with them on school
preparation activities;

using software to select the student sample from the lists of eligible students provided by the School
Coordinators;

using software to select the teacher sample from the lists of eligible teachers provided by the
School Coordinators (if applicable);
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recruiting and training Test Administrators to administer the assessments in schools;

nominating suitable persons to work on behalf of the international contractors as external PISA
Quality Monitors (PQMs) to observe the assessment administration in a selection of schools during
the Main Survey only;

monitoring the completion of School Questionnaires;

monitoring the completion of Teacher Questionnaires (if applicable);
monitoring the completion of Parent Questionnaires (if applicable);
monitoring the Field Trial and Main Survey school and student participation;

arranging for the transmission of School Questionnaire and Teacher Questionnaire (if applicable)
responses completed online;

arranging for the coding, data management, and reporting on the Parent Questionnaire (if
applicable) or other national options (if applicable);

recruiting and training coders to code the open-ended test items and the occupational data on
questionnaires;

arranging for the data entry of the test responses, Student Questionnaire responses, and School
Questionnaire responses completed on hard copy in countries/economies where paper-based
assessment (PBA) were administered;

submitting the national database to the international contractor;

submitting a written review (Field Trial Review Questionnaire and Main Survey Review
Questionnaire) of PISA implementation activities after each task or following the assessment.

A National Project Manager’s Manual provided detailed information about the duties and responsibilities
of the NPM. Supplementary manuals, with detailed information about specific aspects of the project, such
as sampling, were also provided and are described in the relevant chapters.

School Coordinators

School Coordinators were responsible for organizing school-related activities with the National Centre and
the Test Administrators. A School Coordinator's Manual, prepared by the international contractors,
described in detail the activities and responsibilities of the School Coordinator.

Maijor tasks carried out by the School Coordinator included the following:

established the school assessment date and time, in consultation with the NPM;

ran a systems diagnostic tool provided by the international contractors to determine if school
computers were suitable for the assessment;

prepared the student list with the names of all PISA eligible students in the school and sent it to
the National Centre so that the NPM could select the student sample using the ACER Maple
software;

prepared the teacher list with the names of all eligible teachers in the school and sent it to the
National Centre so that the NPM could select the teacher sample using ACER Mapile (if applicable);

received the list of sampled students from the NPM on the Student Tracking Form (a form designed
to record sampled students with their background data) and updated it if necessary (e.g. identifying
students with disabilities or limited assessment language proficiency who could not take the
assessment according to criteria established by the international contractors and the PISA
Technical Standards)?;
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received the list of sampled teachers on the Teacher Tracking Form from the NPM (if applicable)
and updated it (e.g. identifying teachers who refused to complete the questionnaire, no longer
taught at the school, or were otherwise ineligible);

received, distributed, and collected the School Questionnaire, if on hard copy, or monitored the
completion of the School Questionnaire if completed online;

distributed instructions for completing the Teacher Questionnaire online and monitored the
completion online (if applicable);

received and distributed the Parent Questionnaire (if applicable);

informed school staff, students, and parents of the nature of the assessment and the assessment
date by sending a letter or organising a meeting in the school;

secured parental permission for students to sit the assessment, if required by the school or
education system;

liaised with the Test Administrator to establish the time and other logistics of the assessment;

informed the NPM, Test Administrator, PISA Quality Monitor of any assessment date or time
changes;

arranged for technical support if administering the assessment on computers;
assisted the Test Administrator with room arrangements for the assessment day.

On the assessment day, the School Coordinator was expected to ensure that the sampled students
attended the assessment session(s). If necessary, the School Coordinator also made arrangements for a
follow-up session and ensured that absent students attended the follow-up session.

Test Administrators

The Test Administrators were primarily responsible for administering PISA in accordance with international
standards and PISA procedures. To maintain some level of impartiality, a Test Administrator could not be
the science, reading, or mathematics teacher of the students being assessed, and according to the PISA
Technical Standard 8.2, it was preferred that they not be a staff member at any participating school. Prior
to the test date, Test Administrators were trained by National Centres. Training included a thorough review
of the Test Administrator’'s Manual and the Student Delivery System Manual in CBA countries/economies.

Additional responsibilities included, among others:

ensuring receipt of the testing materials from the NPM and maintaining their security;
contacting the School Coordinator one to two weeks prior to the test to confirm plans;
completing final arrangements on the test day;

reviewing and updating the Student Tracking Form;

completing the Session Report Form (a form designed to summarise session times, any
disturbance to the session, etc.);

in PBA countries/economies ensure that the number of test booklets and questionnaires collected
from students tallied with the number sent to the school;

in CBA countries/economies ensure that all the USB sticks used for the assessment were
accounted for;

in PBA countries/economies, collect the School Questionnaire from the School Coordinator;
collecting Parent Questionnaires (if applicable);

debriefing with the School Coordinator (if applicable);

conducting a follow-up session, if needed, in consultation with the School Coordinator;
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e returning the School Questionnaire, Student Questionnaires, Parent Questionnaires (if applicable),
and all test materials (both used and unused) to the National Centre.

The selection of the school sample

NPMs used the detailed instructions in the School Sampling Preparation Manual to document their school
sampling plan and to prepare their school sampling frame.

The national target population was defined, school- and student-level exclusions were identified, and aspects
such as the number of small schools and the homogeneity of students within schools were considered in the
preparation of the school sampling plan. A school was defined as small when the approximate enrolment
falls below the target cluster size. Specific details on the target population and target cluster size are
presented in the sampling chapter of this technical report.

For all but one participating country/economy, the sampling frame was submitted to the international
contractor, who selected the school sample. Having the international contractor select the school sample
minimised the potential for errors in the sampling process and ensured uniformity in the data file outputs
for more efficient data processing later (student sampling, data analysis, etc.). It also relieved the burden
of this task from National Centres. NPMs worked closely with the international contractor throughout the
process of preparing the sampling documentation, ensuring that all country/economy-specific
considerations related to sampling were thoroughly documented and incorporated into the school sampling
plan.

Preparation of school-level materials

School-level materials include the School Coordinator's Manual, Test Administrator's Manual, Test
Administrator’s Script, the Une Heure (UH) Script (a national option used with Special Needs Students),
and key forms (Assessment Date Form, Session Report Form, Student List, Student Tracking Form, and
Worksheet for Calculating the Assessment Rate). Only English source versions of the manuals, scripts,
and forms were provided by the international contractors. NPMs were required to make adaptations to
these materials using the New Comment and Track Changes functions in Microsoft Word. Following
approval of the adaptations, the materials were translated in the national test language(s).

In countries/economies with multiple assessment languages, the school-level materials were translated
into each assessment language unless all Test Administrators and School Coordinators were multilingual.
However, scripts, were required to be translated into the language of the test. After translation, the scripts
underwent linguistic verification by the international contractors to ensure that they were equivalent to the
source version. This verification was only done for the Field Trial. The translation of manuals and forms
was not verified.

Various checking procedures were employed to review how closely national translations of the school-
level materials (i.e. manuals, scripts, forms) adhered to the Technical Standards. Key elements of the
adapted national language versions were reviewed in approximately 10% of countries/economies. No
significant deviations were noted that might affect data validity and reliability.

The selection of the student sample
Following the selection of the school sample by the international contractor, the list of sampled schools

was returned to National Centres. NPMs then contacted these schools and requested a list of all PISA-
eligible students from each school. This was used by NPMs to select the student sample.
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NPMs were required to select the student sample using Maple, the PISA student sampling software
prepared by the international contractor, ACER. ACER Maple generated the Student Tracking Form (STF)
which listed the sampled students for each school. The STF served as the central administration
documents for the study and linked students, test booklets (PBA) or test forms (CBA), and student
questionnaires. The form was also used to record student attendance (the Session Attendance Form used
in prior cycles was not used for PISA 2022).

Packaging and shipping materials

The following key documents and items needed to be sent either to the Test Administrator or to the school:

o test booklets and Student Questionnaires for the number of students sampled plus extra
unassigned booklets and questionnaires (PBA countries/economies only);

e Student Tracking Form;

e Session Report Form;

o test delivery USB sticks (CBA countries/economies only);

e Student Login Forms (CBA countries/economies only);

e Teacher Login Forms (if applicable);

e Materials Reception Form;

e Materials Return Form;

e additional materials (e.g. COVID-19 prevention items, pens and calculators).

In PBA countries/economies, for both the Field Trial and the Main Survey, ACER Maple software pre-
assigned a test booklet to each sampled student from a random starting point in each school. The software
then generated the school’s Student Tracking Form that contained the number of the allocated booklet
alongside each sampled student’s name. This information was used by the Test Administrators when
distributing the booklets to students.

For CBA countries/economies, computer-based forms were assigned automatically by the ACER Maple
software based on the integrated design.

Field Operations Procedures for PBA countries/economies

The procedures recommended that National Centres print removable labels, each with a student
identification number and his or her specific test booklet number, as well as the student's name. Two or
three copies of each student’s label could be printed and used to identify the test booklet and the
questionnaire. Instructions were provided in the Test Administrator's Manual on how to apply labels as a
quality control method to help ensure that students received the correct booklet and questionnaire. After
the assessment, labels were removed and destroyed to maintain the confidentiality of students’ responses.

NPMs were allowed some flexibility in how the materials were packaged and distributed, depending on
national circumstances. In most countries/economies, materials were shipped directly to the Test
Administrator rather than to the school. It was specified, however, that the test booklets for a school be
packaged so that they remained secure such as sealing them in clear plastic or by wrapping them in paper
and applying a seal. Countries/economies bundled booklets specific to a school and the Test Administrator
applied the removable student labels prior to the test date. Procedures for preparing test booklets and
student questionnaires were described in the Test Administrator’'s Manual.
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Field Operations Procedures for CBA countries/economies

It was highly recommended that Test Administrators test the USB sticks prior to the test day to detect any
that were defective. Directions for testing the USB sticks were provided in the Student Delivery System
Manual.

Test Administrators prepared the Student Login Forms by placing them in the order that the students
appeared on the Session Tracking Form, numbering the Student Login Forms, and then crosschecking
that the password listed on the Student Tracking Form matched the password listed for that student on the
Student Login Form.

Test administration

After arriving at the school on assessment day, Test Administrators were required to review the Student
Tracking Form with the School Coordinator and update the form as necessary. Once the form was updated,
the Test Administrator set up the room and materials for the assessment session following the steps
described in the Test Administrator's Manual:

Steps for setting up CBA test administration

allocated a workspace and computer to each participating student.
2. set up computers for each student expected to be tested.

3. distributed Student Login Forms to students, ensuring that each student receives only the login
form assigned to that student on the Student Tracking Form.

4. set aside the materials for students who had any non-participant codes recorded on the Student
Tracking Form or did not attend the assessment session from the very beginning.

Steps for setting up PBA test administration

1. allocated a workspace to each participating student.

2. distributed test booklets (and later Student Questionnaires) to students, ensuring that each student
received only the test booklet assigned on the Student Tracking Form.

3. wrote the testing date on a board or sheet of paper visible to all students.
4. asked the students to write the test date on their test booklet covers (and later the Student
Questionnaire).

5. set aside the materials for students who had any non-participant codes recorded on the Student
Tracking Form or did not attend the assessment session from the very beginning.

Administering and monitoring the test

To obtain comparable and reliable data, Test Administrators were required to strictly follow the timing of
the paper-based assessment, especially the administration of the test sessions (2 sessions of exactly 1
hour each). The timings were the same for CBA test sessions, with additional time added if one or more of
the optional questionnaires was administered. Although CBA test sessions were timed by the student
delivery system, Test Administrators were still required to enforce the timing and not move students forward
prematurely. The timing of the is shown in Table 8.1. below.
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Table 8.1.Timing of the CBA and PBA assessment sessions

Activity Timing

Distributing materials and reviewing general directions 15 minutes (approximately)

First 60 minutes of test 60 minutes (exactly)

Short break Generally, no more than 5 minutes

Second 60 minutes of test 60 minutes (exactly)

Break 15 minutes*

Student Questionnaire 35 minutes (approximately) + additional time for any optional questionnaires
Collecting the materials and ending the session 15 minutes (approximately)

Total Student Time: 3 hours 30 minutes (approximately)

* The amount of break time before beginning the Student Questionnaire is not strict. The recommended amount of time is 15 to 30 minutes, but
the time can be adjusted at the discretion of the National Centre, and school’s circumstances.

NPMs were allowed to adapt the length of the short break between the two testing sessions. Most
countries/economies allowed only the recommended 5-minute break. In a few cases, countries/economies
did not offer a break between test sections in all of their schools as they felt this would be too disruptive.
Some countries/economies required a longer break usually up to 15 minutes.

No changes to the timing of the test sessions were allowed. Adaptation to the timing of the Student
Questionnaire session (for both CBA and PBA) was possible in order to allow students to finish answering
the questionnaires and maximise the contextual data obtained from students. If a few students were still
working at the end of the allotted time for the questionnaire session, 10 additional minutes were given to
allow completing it.

The test scripts for both CBA and PBA sessions had to be read to the students word-for-word to maintain
standardised assessment procedures across all participating countries/economies. For PBA sessions, the
Test Administrators were required to read the practice exercises and other key instructions to the students.
Therefore, if a student arrived after these instructions were read, the student could not participate in the
session and was marked absent. However, for CBA sessions, the key instructions and exercises were
presented by the Student Delivery System. If students arrived within about 5 minutes after other students
started the assessment introduction, the Test Administrators informed the student about the purpose of
the test and would allow the student to begin.

For both CBA and PBA sessions, students were not allowed to leave during the session unless it was
absolutely necessary. If a student could not complete the session for any reason, the Test Administrator
had to log the student out of the session (CBA sessions) or collect the student’s test material (PBA
sessions). If the student was present for any part of the assessment, they were recorded as participating
even if they did no work at all.

For both CBA and PBA sessions, Test Administrators were not allowed to provide any help with the test
items. For CBA sessions, the Test Administrator referred students who had questions to the “Help” function
built into the Student Delivery System. For PBA sessions, the Test Administrator was instructed to inform
them to do the best they could. However, for both CBA and PBA sessions, the Test Administrator could
answer questions about items in the Student Questionnaire following specific instructions in the
explanatory notes for Student Questionnaire items provided to them by the international contractors.

Observers during the testing sessions were generally limited to necessary staff members and the
international PISA Quality Monitors. National Centre staff were encouraged to observe assessments when
possible. National Centres were responsible for ensuring that confidentiality arrangements were in place.
In most cases, it was national policy to require observers to sign a confidentiality agreement.

At the end of the computer-based administration (cognitive test, Student Questionnaire, and other
international and national options), Test Administrators logged out any students still logged in to the test
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and collected and destroyed (or returned to the National Centre) all login forms. The Test Administrator
then collected all USB sticks (if used) and conducted a quality-control check on the number of USB sticks
and the information on the Student Tracking Form and Session Report Form. Test Administrators also
transmitted the test data following data-transmission procedures outlined by the National Centre. The
assessment material from each administration session was then bundled together with the corresponding
Student Tracking Form, and Session Report Form and shipped to the National Centre, typically within 24
hours of completing the assessment, or the follow-up session.

At the end of the paper-based administration, Test Administrators collected all assessment materials and
the completed School Questionnaire from the School Coordinator. The assessment material from each
administration session were bundled together with the corresponding Student Tracking Form, Session
Report Form, unused test booklets, and Student Questionnaires. These were shipped to the National
Centre, typically within 24 hours of completing the assessment or follow-up session.

Any missing secure and confidential material had to be reported to the Survey Operations team at Westat
and to the National Centre as soon as possible, and no later than 24 hours after the discovery of the
missing data. National Centres are asked to use a standard form to report missing items and what was
done to recover them.

Receipt of materials at the national centre after testing

The procedures recommended that the National Centre establish a database of sampled schools before
testing began to record the shipment of materials to and from schools, tallies of materials sent and returned,
and to monitor the progress of the materials return, including completion of online questionnaires,
throughout the various steps in processing materials (for CBA countries/economies).

The procedures also recommended that upon receipt of materials back from schools, the counts of
completed and unused booklets or USB sticks also be checked against the participation status information
recorded on the Student Tracking Form.

Field Trial and Main Survey reviews

NPMs were required to complete a structured review of their Field Trial and Main Survey operations. These
were submitted via SurveyMonkey (an online survey platform) preferably on an on-going basis after the
completion of each activity. The complete review questionnaire was due 4 weeks after the submission of
the national database.

These reviews were an opportunity to provide feedback to the National Centres, international contractors,
and the OECD on the various aspects of the implementation of PISA and to provide suggestions for areas
that could be improved either for the Main Survey or for future cycles.

The data from these two questionnaires were compiled into reports, which were released after the Field
Trial and after the Main Survey.
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Notes
1. Some participating countries/economies had more than one National Project Manager.
2. Throughout this document, the terms “School Coordinator” and “Test Administrator” are used when

discussing the administration of the test in schools. However, please note that some
countries/economies use the term School Associates. These are individuals who simultaneously
fulfil the role of both School Coordinator and Test Administrator. School Associates received a
School Associate’s Manual and were trained by the National Centre. For the sake of simplicity, we
do not refer to School Associates specifically in the text.

3. Some participating countries/economies chose to use the Une Heure (UH) option, which is a 1-
hour version of the PISA assessment meant for students who are considered unable to take the
full PISA assessment. These students were assessed in separate sessions. Some
countries/economies also provide other PISA-approved accommodations.
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g PISA Quality Monitoring

Introduction

PISA data collection activities were undertaken in accordance with strict quality assurance procedures.
These procedures have two components: first, to develop and document procedures for data collection;
and second, to monitor and record the implementation of those procedures. Chapter 8 describes the
procedures which National Centres were required to follow while this chapter considers the second part of
the process — monitoring data collection quality.

While the aim of quality control was to establish effective and efficient procedures and guide the
implementation process, quality-monitoring activities were implemented to observe and record any
deviations from those agreed procedures during the implementation of the survey. These activities
included:

e Field Trial and Main Survey Review Questionnaires,

e National Centre Consultations,

e PISA quality monitor (PQM) Hiring Process,

e PISA quality monitor training,

e PISA quality monitor visits for the Main Survey,

e Data adjudication.

Field Trial and Main Survey review questionnaires

After the implementation of the Field Trial and the Main Survey, National Project Managers (NPMs) were
asked to review and provide feedback to the international contractors on all aspects of their field operations.
This information is used to guide future cycles of the PISA assessment at both the jurisdiction and
international levels.

The Field Trial Review and the Main Survey Review Questionnaires were submitted via SurveyMonkey (a
secure online survey platform). The review questionnaires were due no later than 4 weeks after the
submission of the national database, which in turn is due no later than 8 weeks after the last date of testing,
or on a flow basis after completion of each phase such as translation of instruments. The data from these
two questionnaires were compiled into reports that were released after the Field Trial and Main Survey.

The Field Trial and Main Survey Review Questionnaires were organised around the different activities that
took place during the Field Trial and Main Survey phases of the assessment. A rating system was used to
document NPMs’ level of satisfaction with or comments on:

e use and clarity of key documents and processes;

e communication with the international contractors;

e review of the quality of communication by activity;

e review of the usefulness of the PISA Portal;
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e review of the quality and usefulness of the meetings (in person and virtual);

e breaches of security and/or confidentiality;

e review the sampling tasks, the sampling software (ACER Maple) and the sampling process;
e review the translation, adaptation and verification processes;

e preparation of school-level materials and the process for adapting them, the webinars given on
Test Administrator (TA) training and gaining co-operation and other test administration procedures;

e review of the coding process including coder training, coding systems and coding occupational
categories; and

¢ review the data management process including data entry, data importing, data submission and
data cleaning.

National centre consultations

Constant consultations took place between senior international contractor staff, NPMs or other
representatives of National Centres throughout the entire PISA 2022 cycle. The consultations provided the
opportunity for detailed discussions on a wide variety of PISA implementation questions and concerns.

PISA Quality Monitor Hiring Process

The number of PQM hired depended on the specific situation in each jurisdiction. For jurisdictions with a
six to eight week assessment period, three PQMs generally were required. Shorter assessments required
more PQMs. Jurisdictions with adjudicated regions usually required more PQMs. The number of PQMs
per jurisdiction for PISA 2022 ranged from one to eight.

All PISA Quality Monitors were nominated by the NPMs and sent to the international survey operations
contractor. Based upon the NPM nominations, which were usually accompanied by candidate CVs, the
survey operations contractor selected monitors who were independent from the National Centre, generally
knowledgeable in testing procedures or with a background in education and research and able to
communicate adequately in English. In this context, independent from the National Centre means: a) not
paid by or reporting directly to the NPM, b) not an immediate familiar member of the NPM or National
Centre staff.

Suitable candidates were further vetted by the international survey operations contractor who interviewed
them usually remotely. In the case of candidates returning from the PISA 2018 cycle, they received updated
information via emails and sometimes were contacted by Zoom or WhatsApp if there were further
questions. The survey operations contractor was responsible for hiring candidates in each of the
participating jurisdictions, organising their training, selecting the schools to visit and collecting information
from the PQM visits. Before getting access to confidential material such as the names of participating
schools, names of students or test material, every PQM signs an Honoraria and Confidentiality Agreement.

PISA Quality Monitor Training

After signing the Honoraria and Confidentiality Agreement, PQMs also were given access to the school-
level materials (manuals and script in both English and the regional language).

Each PQM was required to participate in two trainings: The National Centre Test Administrator Training
and the PQM online training presented by the survey operations contractor The Test Administrator Training
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was in-person, online, a combination of the two, or self-study. The purpose of this training was to familiarise
the PQM with the tasks and procedures TAs needed to successfully conduct assessments.

Prior to the PQM training, PQMs received the PQM Manual and the Data Collection Form (DCF) used to
document assessment observations. This training reviewed their role and responsibilities as quality
monitors and familiarised PQMs with general PISA procedures and policies. After training, PQMs were
required to complete a quiz that was reviewed by survey operations staff who provided feedback as
needed. Survey operations contractor staff continued to be available to the PQMs when updates were
needed or they had any questions or concerns.

PISA Quality Monitor Visits

PQMs visited a subset of schools to observe and to document the test administration. In each jurisdiction,
at least, 15 schools (or sessions if more than one session was observed in a school). Five schools at a
minimum were observed in each adjudicated region.

Survey operations contractor staff worked with each PQM to develop a schedule of school site visits to
ensure that a range of different schools (roughly corresponding to the sampling strata plan) was covered
and that the schedule of visits was both economically and practically feasible. Upon completion of their
observations, the international survey operations contractor paid approved expenses and fees directly to
each monitor.

Prior to visiting a school, PQMs contacted the School Coordinator and/or school principal to explain the
purpose of the visit and to obtain information about the arrival time and other logistical information about
the visits. Test Administrators were not informed of these visits in advance. School Associates who served
as both TA and School Coordinators (SC) were informed of PQM visits in advance.

The international survey operations contractor also provided support to the National Centres throughout
the data collection phase and addressed any issues or concerns with National Centres that were noted
during the quality monitor visits.

Information collected in PQM observations

The Data Collection Form was developed for PISA Quality Monitors to record their observations
systematically during each school visit. The form covered the following areas:
e preparation for the test session,
e testing environment,
e conducting the assessment
o session date and timing
o deviations from standard test procedures
o conduct of the students,
e administering the questionnaire,
e other comments about the test session.

PQMs recorded all key test session information using a hard copy of the DCF. After each session, the
monitor entered the data into the SurveyMonkey form.

This information was used to check that the implementation in each session was in accordance with the
PISA Technical Standards. Discrepancies were reported to National Centres and clarified as needed. The
information was also called upon if other contractors or the Technical Advisory Group (TAG) had any
concerns or questions about the data and data collection process as mentioned below.
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Data adjudication

All quality assurance data collected throughout the cycle were entered and collated in a central data
adjudication database. Comprehensive reports were then generated for the TAG to consider during the
data adjudication process.

The TAG experts used the quality-monitoring reports from the central data adjudication database to make
individual evaluations for each jurisdiction on the quality of school and student sampling, survey
operations, translation and coding and data quality. The final reports by TAG experts were then used for
the purpose of data adjudication that took place prior to the release of the data in 2023.
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1 0 Survey Weighting and the
Calculation of Sampling Variance

Survey weights are required to analyse PISA data, to calculate appropriate estimates of population
parameters, their sampling error, and to make valid estimates and inferences of the population. The PISA
Consortium calculated survey weights for all assessed, ineligible, and excluded students, and provided
variables in the data that permit users to make approximately unbiased estimates of population parameters
and of standard errors, and to conduct significance tests and create confidence intervals appropriately,
taking into account the complex sample design used to select individual student participants for PISA.

Survey weighting

While the students included in the final PISA sample for a given country/economy were chosen randomly,
the selection probabilities of the students vary. Survey weights must be incorporated into the analysis to
ensure that each participating student appropriately represents the correct number of students in the full
PISA population. Sampling weights are used to control the proportional contribution of each participating
unit to the overall population estimate.

There are several reasons why the survey weights are not the same for all students in a given
country/economy:

e A school sample design may intentionally over or under-sample certain sectors of the school
population: in the former case, so that they could be effectively analysed separately for national
purposes, such as a relatively small but politically important province or region, or a sub-population
using a particular language of instruction; and in the latter case, for reasons of cost, or other
practical considerations, such as very small or geographically remote schools. Note that this is not
the same as excluding certain portions of the school population. This also happened in some
cases, but this cannot be addressed adequately using survey weights.

e Available information about school size at the time of sampling may not have been completely
accurate. If a school had a large student body, the selection probability was based on the
assumption that only a sample of students from the school would participate in PISA. But if the
school turned out to be smaller than expected, a larger proportion of students would be included.
In this scenario, there was a higher probability that the students would be selected in the sample
than planned, making their inclusion probabilities higher than those of most other students in the
sample. On the other hand, if a school, that was expected to be small, was actually large, the
students included in the sample wou