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Foreword

The OECD Programme for International Student Assessment (PISA) surveys, which take place every three
years, have been designed to collect information about 15-year-old students in participating countries. PISA
examines how well students are prepared to meet the challenges of the future, rather than how well they
master particular curricula. The data collected during each PISA cycle are an extremely valuable source
of information for researchers, policy makers, educators, parents and students. It is now recognised that
the future economic and social wellbeing of countries is closely linked to the knowledge and skills of
their populations. The internationally comparable information provided by PISA allows countries to assess
how well their 15-year-old students are prepared for life in a larger context and to compare their relative
strengths and weaknesses. The initial results for PISA 2000 is found in Knowledge and Skills for Life — First
Results from PISA 2000 (OECD, 2001), for PISA 2003 in Learning for Tomorrow’s World — First Results from
PISA 2003 (OECD, 2004a) and for PISA 2006 in PISA 2006: Science Competencies for Tomorrow’s World
(OECD, 2007).

The PISA Data Analysis Manual has been developed to provide researchers with various techniques needed
to correctly analyse the complex databases. It helps researchers confidently replicate procedures used for the
production of the PISA initial reports and thematic reports, and accurately undertake new analyses in areas of
special interest. In addition to the inclusion of the necessary techniques, the manual also includes a detailed
account of the PISA 2006 database. This information for PISA 2000 is found in the PISA 2000 Database Manual
(OECD, 2002a) and for PISA 2003 in the PISA 2003 Data Analysis Manual (OECD, 2005b)

This PISA Data Analysis Manual is a revised edition of the PISA 2003 Data Analysis Manual (OECD, 2005b).
The chapters in the manual are expanded to cover various analytical issues in PISA in general, while applying
examples from all available PISA surveys — PISA 2000, PISA 2003 and PISA 2006.

The following new features are included in this manual:

= Chapter 1 is expanded to include how the PISA data can be used, and what can be examined with the
PISA data for various stakeholders such as policy makers, researchers, experts on survey methodology.

= Chapter 2 is new and provides a brief description of important features of the PISA data and a section
introducing “shortcut” approaches which will facilitate the cumbersome computation process using
plausible values and replicate weights. This chapter also provides a detailed description of when these
shortcut approaches can be used as well as advantages and disadvantages of using them.

= Chapters 3 to 13 are largely based on the PISA 2003 Data Analysis Manual (OECD, 2005b), but the
following updates and modifications are implemented in the macros.
— The macro for regression analysis has a new function to compute R-square and its standard error.

— All macros have a new function of flagging “cautious” statistics which are based on too few observations.
Users can set the criteria for the minimum number of students and schools as well as the minimum
percentage.
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= Chapter 14 is expanded to include more examples such as added values analysis, which examines the
student residuals of a regression with school factors. The following new macros intended to facilitate
computation are also presented:
— macro for quartile of indices and mean performance by the quartile with standard errors,

— macro for relative risk,

— macro for effect size.

= Chapter 15 is expanded to include an introduction to a three-level model. Macros for multilevel (two-level)
regression are also developed and these provide the decomposition of variance of continuous variables.

= Chapter 16 is new and provides three examples of possible analysis with the PISA data.

PISA is a collaborative effort by its participating countries, guided by their governments on the basis of
shared policy-driven interests. Representatives of each country form the PISA Governing Board, which
decides on the assessment and reporting of results in PISA.

There are two versions of this manual — one for SAS® users and one for SPSS® users. The OECD recognises
the creative work of Christian Monseur in preparing the text, syntax and macros for both versions of the
manual. The coding for the SPSS® user manual was prepared by Eveline Gebhardt and Alexander Daraganov.
The main editorial work was carried out by Miyako lkeda, Sophie Vayssettes and Maciej Jakubowski in the
OECD secretariat with the help of Julie Harris. The PISA assessments and the data underlying the manuals
were prepared by the PISA Consortium under the direction of Raymond Adams.

‘Qf U Bl 'Dscﬁduﬁf«.

Ryo Watanabe Barbara Ischinger
Chair of the PISA Governing Board Director for Education, OECD
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User's Guide

Preparation of data files

All data files (in text format) and the SAS® control files are available on the PISA website
(www.pisa.oecd.org).

SAS® users

By running the SAS® control files, the PISA data files are created in the SAS® format. Before starting
analysis, assigning the folder in which the data files are saved as a SAS® library.

For example, if the PISA 2000 data files are saved in the folder of “c:\pisa2000\data\”, the PISA 2003
data files are in “c:\pisa2003\data\”, and the PISA 2006 data files are in “c:\pisa2006\data\”, the
following commands need to be run to create SAS® libraries:

libname PISA2000 “c:\pisa2000\data\”;

libname PISA2003 “c:\pisa2003\data\”;

libname PISA2006 “c:\pisa2006\data\”;

run;

SAS® syntax and macros

All syntaxes and macros in this manual can be copied from the PISA website (www.pisa.oecd.org).
The 17 SAS® macros presented in Chapter 17 need to be saved under “c:\pisa\macro\”, before
staring analysis. Each chapter of the manual contains a complete set of syntaxes, which must be
done sequentially, for all of them to run correctly, within the chapter.

Rounding of figures

In the tables and formulas, figures were rounded to a convenient number of decimal places, although
calculations were always made with the full number of decimal places.

Country abbreviations used in this manual

AUS | Australia FRA | France MEX | Mexico

AUT | Austria GBR | United Kingdom NLD | Netherlands
BEL | Belgium GRC | Greece NOR | Norway

CAN | Canada HUN | Hungary NZL | New Zealand
CHE | Switzerland IRL Ireland POL | Poland

CZE | Czech Republic ISL Iceland PRT | Portugal

DEU | Germany ITA Italy SVK | Slovak Republic
DNK | Denmark JPN Japan SWE | Sweden

ESP Spain KOR | Korea TUR | Turkey

FIN Finland LUX | Luxembourg USA | United States

PISA DATA ANALYSIS MANUAL: SAS® SECOND EDITION — ISBN 978-92-64-05624-4 — © OECD 2009

17






The Usefulness
of PISA Data for
Policy Makers, Researchers
and Experts on Methodology

PISA — an overview... . . . . . . 20
B THE PISA SUIVEYS....ooccerrtecscrsrseeseseesessessessesessossessesssssessorssessoes st oot 20
How can PISA contribute to educational policy, practice and research?............. 22
= Key results from PISA 2000, PISA 2003 and PISA 2006 . . 23
Further analyses of PISA datasets...... e 25
= Contextual framework of PISA 2006 . . . . 28
= Influence of the methodology on outcomes . . . 31

19

PISA DATA ANALYSIS MANUAL: SAS® SECOND EDITION - ISBN 978-92-64-05624-4 — © OECD 2009



20

THE USEFULNESS OF PISA DATA FOR POLICY MAKERS, RESEARCHERS AND EXPERTS ON METHODOLOGY .

PISA - AN OVERVIEW

Are students well prepared to meet the challenges of the future? Are they able to analyse, reason and
communicate their ideas effectively? Have they found the kinds of interests they can pursue throughout their
lives as productive members of the economy and society? The OECD Programme for International Student
Assessment (PISA) seeks to provide some answers to these questions through its surveys of key competencies
of 15-year-old students. PISA surveys are administered every three years in OECD member countries and a
group of partner countries, which together make up close to 90% of the world economy.!

PISA assesses the extent to which students near the end of compulsory education have acquired some of the
knowledge and skills that are essential for full participation in society. It focuses on student competencies in
the key subject areas of reading, mathematics and science. PISA seeks to assess not merely whether students
can reproduce what they have learned, but also to examine how well they can extrapolate from what they
have learned and apply their knowledge in novel settings, both in school and non-school contexts.

The PISA surveys

PISA focuses on young people’s ability to use their knowledge and skills to meet real-life challenges. This
orientation reflects a change in the goals and objectives of curricula themselves, which are increasingly
concerned with what students can do with what they learn and not merely with whether they have mastered
specific curricular content.

Key features driving the development of PISA have been its:

= policy orientation, which connects data on student-learning outcomes with data on students’ characteristics
and on key factors shaping their learning in and out of school in order to draw attention to differences in
performance patterns, and to identify the characteristics of schools and education systems that have high
performance standards;

= innovative “literacy” concept, which is concerned with the capacity of students to apply knowledge and
skills in key subject areas and to analyse, reason and communicate effectively as they pose, solve and
interpret problems in a variety of situations;

= relevance to lifelong learning, which does not limit PISA to assessing students’ curricular and cross-
curricular competencies, but also asks them to report on their own motivation to learn, their beliefs about
themselves, and their learning strategies;

= regularity, which enables countries to monitor their progress in meeting key learning objectives;

= breadth of geographical coverage and collaborative nature, which in PISA 2006 encompasses the
30 OECD member countries and 27 partner countries and economies.

The relevance of the knowledge and skills measured by PISA is confirmed by recent studies tracking young
people in the years after they have been assessed by PISA. Studies in Australia, Canada and Denmark
display a strong relationship between the performance in reading on the PISA 2000 assessment at age 15
and the chance of a student completing secondary school and of carrying on with post-secondary studies
at age 19. For example, Canadian students who had achieved reading proficiency Level 5 at age 15 were
16 times more likely to be enrolled in post-secondary studies when they were 19-years-old than those who
had not reached the reading proficiency Level 1 (Knighton and Bussiere, 2006).2

PISA is the most comprehensive and rigorous international programme to assess student performance and to
collect data on the student, family and institutional factors that can help to explain differences in performance.
Decisions about the scope and nature of the assessments and the background information to be collected
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are made by leading experts in participating countries, and are steered jointly by governments on the basis

of shared, policy-driven interests. Substantial efforts and resources are devoted to achieving cultural and

linguistic breadth and balance in the assessment materials. Stringent quality assurance mechanisms are

applied in translation, sampling and data collection. Consequently, the results of PISA have a high degree

of validity and reliability, and can significantly improve understanding of the outcomes of education in
the world’s most economically developed countries, as well as in a growing number of countries at earlier

stages of economic development.

Although PISA was originally created by the governments of OECD countries, it has now become a major
assessment tool in regions around the world. The first PISA survey was conducted in 2000 in 28 OECD
countries and 4 partner countries, using written tasks answered in schools under independently supervised
test conditions following consistently applied standards. Another 11 partner countries participated in the

same survey in late 2001 or early 2002. The second survey was conducted in 2003 in 30 OECD countries

and 11 partner countries/feconomies and in 2006 the third survey included 30 OECD countries and

27 partner countries/economies. In 2009, PISA will be carried out in 30 OECD countries and 37 partner

countries/economies. Table 1.1 provides the list of participating countries/economies where PISA 2000,
PISA 2003 and PISA 2006 have been conducted and PISA 2009 is planned.

Table 1.1
Participating countries/economies in PISA 2000,

PISA 2003, PISA 2006 and PISA 2009

OECD countries

Partner countries

PISA 2000 Australia; Austria; Belgium; Canada; Czech Republic; Denmark;
Finland; France; Germany; Greece; Hungary; Iceland; Ireland; Italy;
Japan; Korea; Luxembourg; Mexico; Netherlands;® New Zealand;
Norway; Poland; Portugal; Spain; Sweden; Switzerland;

United Kingdom; United States

Australia; Austria; Belgium; Canada; Czech Republic; Denmark;
Finland; France; Germany; Greece; Hungary; Iceland; Ireland; Italy;
Japan; Korea; Luxembourg; Mexico; Netherlands; New Zealand;
Norway; Poland; Portugal; Slovak Republic; Spain; Sweden;
Switzerland; Turkey; United Kingdom;? United States

PISA 2003

Australia; Austria; Belgium; Canada; Czech Republic; Denmark;
Finland; France; Germany; Greece; Hungary; Iceland; Ireland; Italy;
Japan; Korea; Luxembourg; Mexico; Netherlands; New Zealand;
Norway; Poland; Portugal; Slovak Republic; Spain; Sweden;
Switzerland; Turkey; United Kingdom; United States?

PISA 2006

Australia; Austria; Belgium; Canada; Czech Republic; Denmark;
Finland; France; Germany; Greece; Hungary; Iceland; Ireland; Italy;
Japan; Korea; Luxembourg; Mexico; Netherlands; New Zealand;
Norway; Poland; Portugal; Slovak Republic; Spain; Sweden;
Switzerland; Turkey; United Kingdom; United States

PISA 2009

Albania; Argentina; Brazil; Bulgaria; Chile; Hong Kong-China;
Indonesia; Israel; Latvia; Liechtenstein; Macedonia; Peru; Romania;
Russian Federation; Thailand

Brazil; Hong Kong-China; Indonesia; Liechtenstein; Latvia; Macao-
China; Russian Federation; Thailand; Tunisia; Uruguay; Serbia¢

Argentina; Azerbaijan; Brazil; Bulgaria; Chile; Colombia; Croatia;
Estonia; Hong Kong-China; Indonesia; Israel; Jordan; Kyrgyzstan;
Latvia; Lithuania; Macao-China; Republic of Montenegro; Qatar;
Romania; Russian Federation; Republic of Serbia; Slovenia; Chinese
Taipei; Thailand; Tunisia; Uruguay

Albania; Argentina; Azerbaijan; Brazil; Bulgaria; Chile; Colombia;
Croatia; Dominican Republic; Dubai (UAE); Estonia; Hong Kong-
China; Indonesia; Israel; Jordan; Kazakhstan; Kyrgyzstan; Latvia;
Liechtenstein; Lithuania; Macao-China; Republic of Moldova;
Republic of Montenegro; Panama; Peru; Qatar; Romania; Russian
Federation; Republic of Serbia; Shanghai-China; Singapore; Slovenia;
Chinese Taipei; Thailand; Trinidad and Tobago; Tunisia; Uruguay

a. Response rate is too low to ensure comparability. See Annex 3 in OECD (2003), Literacy Skills for the World of Tomorrow - Further Results from PISA 2000,

OECD, Paris.

b. Response rate is too low to ensure comparability. See Annex 3 in OECD (2004), Learning for Tomorrow’s World — First Results from PISA 2003, OECD, Paris.

c. For the country Serbia and Montenegro, data for Montenegro are not available in PISA 2003. The latter accounts for 7.9% of the national population. The name

“Serbia” is used as a shorthand for the Serbian part of Serbia and Montenegro.

d. Reading results are not available in PISA 2006. See Chapter 6 in OECD (2007), PISA 2006 — Science Competencies for Tomorrow’s World, OECD, Paris.

Together with the PISA 2000 and PISA 2003 surveys, PISA 2006 completes the first cycle of assessment in
the three major subject areas — reading, mathematics and science. PISA is now conducting a second cycle

of surveys, beginning in 2009 with reading as the major subject and continuing in 2012 (mathematics) and

2015 (science).

21
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Table 1.2
Assessment domains covered by PISA 2000, PISA 2003 and PISA 2006

Major domain Minor domains

Ao IR Mathematical literacy
PISA 2000 Reading literacy Scientific literacy
PISA 2003 Mathematical literacy Reading literacy
Scientific literacy
Problem solving

PISA 2006 Scientific literacy Mathematical literacy
Reading literacy

PISA defines the assessment major domains as follows:

= Reading literacy: An individual’s capacity to understand, use and reflect on written texts, in order to
achieve one’s goals, to develop one’s knowledge, and potential and to participate in society.

= Mathematical literacy: An individual’s capacity to identify and understand the role that mathematics
plays in the world, to make well-founded judgements and to use and engage with mathematics in ways
that meet the needs of that individual’s life as a constructive, concerned and reflective citizen.

= Scientific literacy: An individual’s scientific knowledge and use of that knowledge to identify questions,
to acquire new knowledge, to explain scientific phenomena, and to draw evidence-based conclusions
about science-related issues, understanding of the characteristic features of science as a form of human
knowledge and enquiry, awareness of how science and technology shape our material, intellectual, and
cultural environments, and willingness to engage in science-related issues, and with the ideas of science,
as a reflective citizen.

Across the world, policy makers are using PISA findings to: gauge the knowledge and skills of students
in their own country in comparison with those of other participating countries; establish benchmarks for
educational improvement, for example, in terms of the mean scores achieved by other countries or their
capacity to provide high levels of equity in educational outcomes and opportunities; and understand relative
strengths and weaknesses of their education systems. The interest in PISA is illustrated by the many reports
produced in participating countries,? the numerous references to PISA results in public debates and the
intense media attention shown to PISA throughout the world.

HOW CAN PISA CO