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FOREWORD- 3

Foreword

The OECD PISAbased Test foBchools assessment is geared for use by schools and
networks of schools around the world to support research, international benchmarking and
school improvement efforts. It collects information abouty@dro | d st udent s’
knowledge and competenciesreading, mathematics and science as well as their attitudes
toward learning and school. PISxased Test for Schools examines how students in the
participating schools are prepared to meet the challenges of the future. The data collected
by the assessmeare an extremely valuable source of information for school principals,
educators, parents and students.

appl

The methodology of the PISBased Test for Schools is complex and demanding. The
PISA-based Test for Schools Report describes those procedures &odohegies along
with other features that enable the PiBa@sed Test for Schools to provide higiality
data to schools and local school administrations wanting to go further in understanding how
their own individual schools perform compared withtheddrls | eadi ng school s
The descriptions are provided at a level that will enable replication of all implementation
procedures.

This Technical Reportoncerns the pap@ndpencil version of the PISAased Test
for Schools.

Thefirst edition of this report was drafted by Noémie Le Donné, Tue Halgreen and
Kelly Makowiecki. The2016editionof the report was prepared by JavieA®aAlvarez
with advice from Francesco Avvisati, Isabel Beniteichard Lj Frargois SeylerandTse
Chi Sum, and under the spision of Tue Halgreemddministrative support for the 2016
edition was provided by Florence Bamdand Sophie Limoges eardinated productian
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1. Introduction

a. Features of the PISAbased Test for Schools

The PISAbased Test for Schools (PFS) is a student assessment tool geared for use by
schools and networks of schools to support research, international benchmarking and
school improvement efforts. In the United States, the assessment is known as the OECD
Test for Schools (based on PISA). The assessment tool provides descriptive information
and analyses on the skills and creative application of knowledgey&akbld students in
reading, mathematics, and science, comparable to exidi8ay scales

The assessment also provides information on how different factors within and outside
school associate with student performance. Contextual questiengaaeed for students
and schools are an i mportant part of the ass:
economic backgrounds, their attitudes and interests in reading, science and mathematics
and the learning environment at school are all addressbd assessment.

The PFS provides important paerpeer learning opportunities for educatefecally,
nationally and internationally as well as the opportunity to share good practices to help
identify “what works t oskillsiopbettevliees.l ear ni ng and

The OECD completed the international pilot trial of the assessment in March 2013.
Since 2010 and under the guidance ofRi®A Governing Board (PGB}he OED has
carried out the development of the assessment and the implementation of the pilot in
collaboration with schools and local partners in different countries.

The organisational and technical characteristics of the PFS involve a number of
different aspets:

1 The design of the test and the features incorporated into the test developed for PFS.
1 The student sampling design, requirement and procedures.

9 Because of the international nature of the test, rules and procedures required to
guarantee the equivalencé the different language and cultural versions used
within and between participating countries.

1 \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 schools and countries.

9 Scaling and analysis of the data and their subsequent reporting: PFS employs
scaling models based on Item Response Theory (IRT) methodologies. The
described proficiency scales, which are thsib#ool in reporting PFS outcomes,
are derived using IRT analysis.

1 Procedures foautomatinggt he pr oducti on of school repor
results at PFS.
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This report describes the abewentioned methodologiesas they must be
implemented in the S by the National Service Provider.

b. Managing and implementing the PFS: Overview of roles and responsibilities

The PFS is cmrdinatedin each country by an accredited National Service Provider
who implements the procedurémat wereprepared and agreegon with the OECD. This
report has been developed for National Service Providers to acquaint themselves with the
PFS design and with the procedures required to correctly implement the PFS, and generate
and report back results to the participating schools.

The National Service Provider is responsible for implementing the project within its
own country. It:

9 is in contact with the OECD and receives support in all aspects of the PFS
operational procedures;

9 discusses nationally specific aspects of the implementaf the PFS (such as
national options regarding sampling, analyses and reporting);

9 establishes procedures for the security and protection of the confidentiality of
materials during all phases of the implementation;

1 prepares the national versions of tast instruments, questionnaires, manuals and
coding guides;

9 conducts a field trial and analyses the field trial data in order to assess and possibly
improve the quality of the survey instruments;

9 recruits the participating schools;

9 identifies School Coordnators from each of the participating schools (nominated
by the school principal or a volunteer from the school staff) and works with them
on school preparation activities;

1 selects the student sample from a list of eligible students provided IS¢zhibel
Coordinators;

1 recruits and trains tests administrators according to the PFS technical standards to
administer the tests within schools;

1 recruits and train coders;
9 arranges for the data entry of the test and questionnaire responses;

9 processes school cogmé and context data according t@ fprocedures described
in this TechnicalReportand generating schools results; and

1 co-ordinateghe reporting of individual school results and sends school reports back
to the participating schools.

PISA-BASED TEST FORSCHOOLS TECHNICAL RPPORT 2016 © OEC[2017
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If the National Serice Provider does not have all the capacities required for carrying
out each of the abowested tasks, it can outsource some of the responsibilities to one or
several other service providers accredited by the OECD.

The team of the National Service Provieall typically consist of:

1 a Project Manager who will oversee and manage the project, and liaise with the
OECD, the schools and other key partners of the project;

1 ateam of Test Administrators who will be responsible for administering the PFS to
the schols in accordance with PFS standard procedures;

T a team of Coders who wil!/| score students’
Student Questionnaire and school s’ respons

9 a Statistician(s), preferably with experience wiRT Imodelling, who will process
the data and generate the results;

9 a Layout/Graphic Designer(s) who will prepare school reports based on a report
template prepared by the OECD.

The staff resources will of course depend on the local setup and the nuniieral$ s
expected to participate in the test.

c. Structure of this report

This Technical Reporis designed to describe organisational and technical aspects of
the project at a sufficient level of detail to enable replication of the procedures for managing
andimplementing the PISAased Test for Schools assessment. There are four parts and
an annex in the report:

1 Part 1- Instrument design: describes the design and development of both the
cognitive test and the contextualegtionnaires (chapters 2 and 3).

1 Part2 — Operations: gives details of the operational procedures for instrument
translation, the sampling and population definitions, and tdstirastration
(chapters 4 to 6).

9 Part 3-Data processing: covers the procedures tmecbnstructing the database,
performance and context variables, including scaling methods, analysing the field
trial data, and generating schogboet results (chapters 7 to 11).

1 Part 4— School report: covers the procedures used for supporting tharatiep
of the school report template, and producing the school report eBooks (chapters 12
and 13).

1 Annex: provides a list of the technical materials provided to the National Service
Provider by the OECD.
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d. Additional information

Any additional technical issues not addressed in this report, such as specific requests
from participatingschools must first be discussed with the OECD.
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Chapl er

l nstrument desi gn

2. Test design, scope and development

This section describes the test design for the Ri&#ed Test for Schools and the
processes by which the Australi@ouncil for Educational Research (ACER) developed
the cognitive tests for mathematics, reading and science and linked them to the PISA tests.

a. Test design

The test items for mathematics, reading and science are compiled in seven item clusters
(two mathematis clusters, two reading clusters, two science clusters and one cluster
including items from all three domains) with each cluster representing 40 minutes of test
time. The items are presented to students in seven standard test booklets, with each booklet
being composed of three clusters, hence two hours of test time. Clusters labelled M1 and
M2 denote the two mathematics clusters, R1 and R2 denote the reading clusters, S1 and S2
denote the science clusters, and RMS denotes the cluster with items froeeatldinains.

The cluster rotation design for the booklets are similar to designs used in PISA surveys
and is shown iTable 1

Table 1. Cluster rotation design used to form test booklets for PFS

Booklet ID Cluster 1 Cluster 2 Cluster 3
1 R1 RSM M1
2 RSM M2 S2
3 M2 M1 R2
4 M1 S2 S1
5 S2 R2 R1
6 R2 S1 RSM
7 S1 R1 M2

PISA-BASED TEST FORSCHOOLS TECHNICAL RIPORT 2016 © OECD 201



14 - cHAPTER 1: INSTRUMENT DESIGN

This is a balanced incomplete blod&sign. Each cluster (and therefore each test item)
appears in three of the threkister test booklets, once in each of the three possible
positions within a booklet, and each pair of clusters appears in one (and only one) booklet.

Each sampled studentrisndomly assigned to one of the seven booklets administered
in each school, which means each student undertakes two hours of testing.

b. Test scope

PFS items are arranged in units based around a common stimulus. Many different types
of stimulus are used inalling passages of text, tables, graphs and diagrams, often in
combination. Each unit contains from one to f
and knowledge. A complete PFS unit consists of some stimulus material, one or more items
(questions), and guide to the coding of responses to each question. Each coding guide
comprises a list of response categories (full, partial and no credit), each with its own scoring
code, descriptions of the kinds of responses to be assigned each code, and sampésrespon
for each response category. Coding guides for each domain of assessment will be provided
by the OECD.

The mathematics assessment consists of 25 units comprising a total of 40 cognitive
items, the reading assessment consists of 47 items (13 unitycitmee assessment
consists of 54 items (25 units), each representing about 130 minutes of testing time.

Item formats are either selected response or constructed response. Selected response
items are eithesimple multiple-choice with several responsesrfravhich students are
required to select the best answer, or complex multptece presenting several
statements for each of which students are required to choose one of two or more possible
responses (yes/no, true/false, correct/incorrect, etc.). Cotestreesponse items are of two
broad types. Constructed response manual items require limited manual input by trained
coders at the stage of processing student responses. They require students to construct a
numeric response within very limited constrajms only required a word or short phrase
as the answer, and coders later to assign each response to the predefined response
categories. Constructed response expert items require the use of trained expert coders to
interpret observed student responses assign them to one of the defined response
categories. These items require a response to be generated by the student, with a range of
possible fullcredit answersNote that although there are a total of 141 items across
Mathematics, Reading and Scienceeoreading item, PR6004Q05A, is not scored
separatelyTheresponse to this questiositaken into consideration ie scoring of item
PR6004Q05BTable 2shows the number of items of each type.

PISA-BASED TEST FORSCHOOLS TECHNICAL RPPORT 2016 © OEC[2017



CHAPTER t INSTRUMENT DESIGN-15

Table 2. Iltem types

Total Number of

number items

of items
Constructed Constructed Complex Simple Not scored
response response multiple - multiple - items
expert items manual items  choice items choice items

Reading

Mathematics

Science

Pencils, erasers, rulers, and in some cases calculators, must be provided to students
undertaking the PFS assessment. It is recommended that calculators be provided in schools
for a country where they are routinely usedhe classroom. National Service Providers
can decide whether calculators should be provided for the students on the basis of standard
national practice. No test item requires a calculator, but some mathematics items involve
solution steps for which these of a calculator could be of assistance to students
accustomed to their use.

c. Test development

Experience gained in former OECD assessments, such as PISA, showed the importance
of collaborating with an experimented test centre to help achieve contepigatous
material that has the highest possible levels of eraaral and crossational diversity.
Accordingly, all item development was undertaken at ACER which was responsible for the
item development of the first four PISA waves. Test developrfenthe PFS survey
commenced in 2010. Development proceeded through various processes and stages,
slightly different for each of the cognitive domains in which test material was required, and
culminating in 2012 in the selection of items proposed forimghe main survey. This
section presents the development arrangements and approaches taken by ACER to produce
the material required.

The material needed to fulfil the design requirements had to satisfy the domain
definitions and specifications within tmelevant assessment framework. For each subject
domain, the PISA assessment framework was used to develop the PFS assessment. The
framework defines the domain, describes the scope of the assessment, specifies the
structure of the test including item fornat and the preferred distribution of items
according to important framework variablegnd outlines the possibilities for reporting
results. Detail on the PISA assessment framework for reading, mathematics and science are
published inPISA 2012 Assessmeamtd Analytical Framework: Mathematics, Reading,
Science, Problem Solving and Financial Literd®ECD, 2013).
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16-CHAPTER 1: INSTRUMENT DESIGN

The test development teams of ACER conducted development of items, including
cognitive laboratory activities, in English. Each domain team ireluddividuals who
have been involved in the test development for the main PISA surveys.

A total of 420 cognitive items were developed by ACER in two phases. All items were
field trial tested, along with 63 PISA link items, across students from schoblsiralia,
Ireland, the United Kingdom and the United States. Data from the international field trial
was analysed using standard item response techniques.

The 420 available items were evaluated by the expert group in terms of their substantive
quality, fit to framework, range of difficulty, psychometric quality, durability and interest
level for 15yearolds.

The selection of items to be proposed for inclusion in the main survey instruments had
to satisfy the following conditions:

1 The psychometriproperties of all selected items had to be satisfactory.

1 There had to be an appropriate distribution of item difficulties, broad enough to
generate useful measurement data at both extremes of the anticipated ability
distribution of sampled students acrafiarticipating countries.

Characteristics of the item set used in the field trial, and the selected set for the main
survey, are presented in tRéSAbased Test for Schools: Techni€&port produced by
ACER (2012)

In selecting PISA link items, framewk balance, range of difficulty, and a high level
of reliability were considered as prime criteria.

Table 3gives the original number of items, the number of selected items and the
number of PISA link items, per domain.

Table 3. Number of items

Domain Original pool Selectedpool PISA-link editems
Reading 100 a7 27
Mathematics 75 40 16
Science 114 54 20
Total 289 141 63

d. Reporting PFS results on PISA scales

The PISA scale for reading was developed in PISA 280@n reading was the major
domain of assessment. The scale was established so that the mean and standard deviation
of the PISA 2000 scores was 500 and 100 respectively, for the equally weighted 27 OECD
countries that participated in PISA 2000 that haceptable response rates (Adams and
Wu, 2002). For PISA 2003, 2006, 2002012and 2015he decision was made to report
the reading scores on this previously developed scale, so the reading reporting scales used
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CHAPTER t INSTRUMENT DESIGN-17

for PISA 2000, 2003, 2006, 2002012and 2015are directly comparable. The value of
500, for example, has the same meaning in any of these evaluations as it did in PISA 2000.

Mathematics, was the subject of major development work for PISA 2003. For
mathematics the reporting scale was determined thatlthe mean was 500 and standard
deviation 100 for the 30 OECD countries that participated in PISA ZafiISA 2006,
2009 2012and 201%he decision was made to report the mathematicheIPISA 2003
scale

For science a new scale was establishe2D06. The metric for that scale was set so
that the mean was 500 and standard deviation 100 for the 30 OECD countries that
participated in PISA 2006. For PISA 20@®12 and 201the decision was made to report
the science scores time PISA 2006 scale

To permit a comparison of the PFS results with those of PISA, the decision was thus
made to report:

1 the PFS reading scores on the PISA reading scale developed for PISA 2000;

1 the PFS mathematics scores on the PISA mathematics scale developed for PISA
2003; aad

1 the PFS science scores on the PISA science scale developed for PISA 2006.

Further details on the various PISA reporting scales are given in Chapters 9 and 12 of
the PISA 2012 Technical Repd®ECD, 2014).

The linking of PFS mathematics, reading an@sce to the existing PISA scales was
undertaken using equating methods. The mathematics and science items were put on the
current PISA scale (2003 and 2006 exdjvely) by anchoring the PISKnkeditems at
their 2003 and 2006 item parameters. The reatkings were mapped on to the 2000 scale
by adjusting the PISA 2009 item parameters by a linear transformation to the PISA 2000
scale. Details are provided in tRéSAbased Test for Schools: TechniBalportproduced
by ACER (2012) The methodology of PF8as revised and improved after the first testing
cycle. The improved methodology applies to all participating countries from November
2015  with details provided in the  following technical note:
https://www.oecd.org/pisa/aboutpisa/Technicaterevisedmethodology. pdf The
transformationdor puting the PFS logit scores on the PISA point scales are given in
Section8.b.ii of Part 3.

3. Context questionnaires

This section describes the content of the Student and School Questionnaires to be used
as part of the PISAased Test for Schools.

a. Student Questionnaire

The PFS Student Questionnaire includes questions ffimn PISA Student
Questonnaires: PISA 2003, 2006, 20@®M12and 20151t has the same general structure

PISA-BASED TEST FORSCHOOLS TECHNICAL RIPORT 2016 © OECD 201
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18-CHAPTER 1: INSTRUMENT DESIGN

as the PISA Student Questionnaires. Questions were selected for inclusion for their
comparabiliy with recentPISA results and for their analytical relevance for scieag|
reporting. The first part of the questionnair
background and school experience and the second part includes-spbjgfit qustions.

The subjecspecific questions are ordered according to subjects with two sections of

reading questions, two sections of science questions and one section of mathematics
guestions. The section on reading activities outside school is placed lefapeeistions

related to the school, similtw thestructure of the main PISA 2009 Student Questionnaire.

The structure with section headings is:

e Sectionl: about you

e Section2: your family and your home

» Section3: your school

e Sectiond: your learring time

» Section5: your reading activities and strategies

» Section6: your mathematics learning experience

e Section7: your <test language> learning experience
» Section8: your <broad science> learning experience

Questionnaire items are organiseainnits. Units consist of multiplehoice questions
presenting one or several statements for each of which students are required to choose the
best answer(s), or one or several constructed response questions.

A questionnaire unit is identified by a shath e | . The units’ | abel s ¢
characters. The first two characters denote the PISA Source Questionnaire andiLare 09
andl5, respectively. They are aiswdys Thel hewd d t vy
characters indicate the unit withilme PISA Source Questionnaire. For exampleST91
is the first unit of the PISA 2009 Student Questionnaire. In the PFS database, it is
recommended to form item names by adding an item number to the unit label. For example,
09-ST08QO01 will indicate thetsu d e n t response to whether the s
home with the student, @ T08 Q02 the student response to wh
lives at home with the student, etc.

The following questions in the PFS Student Questionnaire are construspemse
manual items that require very limited manual input by trained coders at the stage of
processing student responses:

15STO1: What year group are you in?

15-STO021: If you were not born in <test country>, how old were you when you arrived
in <test coatry>?
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Two sets of questions in the PFS Student Questionnaire are constrespedse
(exper} itemsthatrequire the use of trained coders to interpret observed student responses
and assign them to one of the defined response categories:

15ST014: Whats your mot her’s main job? What does
job?

15sT0158: What is your father’'s main job? Wh:

Detailsonhow to code student responses to these questions are provided in Gection
of Part2.

The total estimated response time to the PFS Student Questionnaire for each student is
approximately 23 to 27 minutes.

b. School Questionnaire

There ardwo existing versions of the School Questionnaire. The reduced version of
the School Questionnaire is designed to only collect information required for generating
results reported back to participating schools. The extended version of the School
Questionnae was designed and administered for the PFS international pilot study. The
anonymous data gathered through this questionnaire will be used for research purposes on
school management. National Service Providers, in consultation with the OECD, can
choosed administer either version of the School Questionnaire.

i. Reduced version of the School Questionnaire

The reduced version of the School Questionnaire is designed to collect information
required for reporting purposes only. It includes questions about:

I the btal number of students enrolled in the school;

1 the school type and sector; and

9 the school location.

The estimated response time to the reduced School Questionnaire is a couple of
minutes.

ii. Extended version of the School Questionnaire

The extended versiorf the PFS School Questionnaire includes all questions from the
PISA 2009 School Questionnaire that were retained in PISA 2012, which allows for
comparability between the PFS and most recent PISA School Questionnaires. Questions
that were used to constrisithootlevel indices and results in PISA 2009 initial reports are
also included. As in the main PISA assessment, it covers such elements as:

9 the structure and organisation of the school;

9 student and teachers demographics;
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T the school S resources;
M theschodls i nstruction, curriculum and assessm
9 the school climate; and

9 school policies and practices.

The total estimated response time of this extended version of the School Questionnaire
is around 30 minutes, similar to the School Questionnaire in the n@na@sessment.
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Chapza er

Operations

4. Overview of the roles andresponsibilities

For schoollevel operations, the National Service Provideoodinates activities with
schoollevel staff, referred to as School Galinators. Trained Test Administrators
administer the PFS in schools.

a. School Coordinators

The National Sefice Pravider must identify a School @edinator in each participating
school: typically, this person is nominated by the school principal or is a volunteer from
the school staffSchool Coordinators eordinateschoolrelated activities with the National
Service Provider and the Test Administrators.

The School Coordinators:

1 Establish the testing date and time in consultation with the accredited National
Service Provider.

1 Prepare a student list with names of all eligible students in the school and send it t
the National Service Provider so that the latter can select the student sample.

1 Receive the list of sampled students on a student tracking form from the National
Service Provider and update it if necessary, including identifying students with
disabilities or limited test language proficiency who cannot take the test according
to the criteria established.

9 Administer theSchoolQuestionnaire.

1 Inform school staff, students and parents of the nature of the test and the test date
by sending a letter or orgamg a meeting, and secure parental permission if
required by the school.

9 Assist theTestAdministrator with room arrangements for the test day.

On the test day, the School @dinator is expected to ensure that the sampled students
attend the test session(s). If necessary, the Sc@mmidinator also arrangdollow-up
session and ensures that absent students attend the-dipll@@ssion. Theschool
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Coor di nat odesorises iMdetaiutlaelactivities and responsibilities of the School
Coordinator.

b. Test Administrators

The Test Administrators are primarily responsible for administering the PFS test fairly,
impartially and uniformly, in accordance with international standamis$ main PFS
procedures. To maintain fairness, the Test Administrators are usually employed by the
National Service Provider. Prior to the test date, Test Administrators need to be trained by
the National Service Provider. Training includes a thoroughevevof the Test
Admi ni st r a,tamdthé scripMabe folbbwed during the administration of the test
and questionnaire. Additional responsibilities include:

T

Ensuring receipt of the testing material from the National Service Provider and
maintaining heir security.

Co-operating with the Scho&@oordinator

Contacting the Scho@oordinatorone to two weeks prior to the test and confirm
plans.

Completing final arrangements on the test day.

Conducting a follomup session, if needed, in consultation witlte School
Coordinator

Reviewing and updating the student tracking form.

Completing the session attendance form (a form designed to summarise session
times, any disturbance to the session, etc.).

Ensuring that the number of tests and questionnaires tealldfom students tallies
with the number sent to the school.

Obtaining theschool Questionnaire from the SchoBbordinator

Sending theschoolQuestionnaire, the student questionnaires and all test materials
(both completed and not completed) to the dlal Service Provider after the
testing is carried out.

TheTest Admi ni s tlescabesirdétail th®lactiviliess ind responsibilities
of the Test Administrators.

Templates for the student tracking form and session attendancevitbbe provided
by the OECD.
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5. Preparing for implementation

a. Translation, adaptation and verification of the test and survey material

The PFSassessmeris intended to be available in a large number of countries with
different languages, different cultures and differenbstisystems. The PFS follows the
main PISA practice of providing the testing materials in the language of instruction in the
content areas being tested. The aimistoassegsakd | d st udent s’ skills ir
domains: reading, mathematical andgkack literacy, using strictly equivalent test batteries,
translated and adapted into each of the languages of instruction of the participating schools.
In order to achieve this, PFS implements strict procedures for translation/adaptation and
verificationof assessment materials

The procedures firstly consisted in the development of a source version of the
instruments in English (see Sectidrof Part 1). If the language of instruction is not the
source language (English), a full translation, as described here, is needed. For English
language and neBnglish language applications, some degree of adaptation of the
materials to local educationahd cultural terminology is needed.

i. Language of instrumentation and administration

In some countries, the PFS is to be administered in more than one language, so the
procedures for translation and adaptation need to be carried out for each language. The
decision about choice of the test language can be made at the student, school or country
level. These situations require agreement with the OECD.

ii. Materials to be prepared

The key eneuser materials need to be translated into the assessment language or
languages so as to be linguistically equivalent to the PFS source version:

1 All administered assessment items

1 All administered context questionnaires

1 Test Administrator manual

1 School Cordinator manual

1 Coding guides for the cognitive items

iii. Procedures for prepamg the materials

Prior to the field trial (see Sectidnb), the National Service Provider must prepare a
translation plan, that clarifies the pezlures to be used to develop their national version(s)
and the different processes used for translator/reconciler recruitment and training. The
translation plan should be reviewed by the OECD for agreement. The translation/adaptation
process results in eeport prepared by the National Service Provider, which must be
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reviewed and approved by the OECD. Test units, questionnaire items, manuals and coding
guides are initially sent to National Service Providers several months before the testing
dates, allowingadequate time for materials to be translated (if required), adapted and
verified. A single translation of the materials should be undertaken by professional
translators. ThePFS Translation and Adaptation Guidelinesanual contains general
instructions, anumber of recommendations to address common translation traps
encountered when translating test materials, a list of adaptations that are desirable,
acceptable or crucial when translating cognitive tests, notes on translation and adaptation
of questionnaes and manuals. Netersions of theStudentQuestionnaire and cognitive

items are also available. They contain notes on each question and item and are designed to
aid National Service Providers and translators in adapting and translating the survey
mateial in a consistent and internationally comparable way.

Cognitive test material

National Service Providers are required to submit the translated/adapted items in units,
i.e., in sets of items associated with the same stimuli or support, and not in hodets
cognitive items must be submitted along with a form documenting any proposed national
adaptations for verification by the OECD. As in main PISA, one of the most important
quality control procedures implemented to ensure-figddity standards in thieanslated
assessment items for PFS is to have an independent team of expert \eenifiens each
national version against the English source version. The OECD establishes one verification
centre for being in charge of the linguistic verification of ¢bgnitive items. Verification
is not required when a testing language will be used for only less than 500 students across
a school year (about 7 schools). Once the verification of the cognitive items has been
approved by the OECD, the National Service Rlew incorporates the requested
modifications into their materials and assembles the seven different test booklets with
clusters of test items arranged according to the test booklet design.

Test items are presented in units (stimulus material and iteaimgeto the stimulus)
and each cluster contains several units. Units allocated to clusters and clusters allocated to
booklets are also provided, together with detailed instructions to the National Service
Provider about how to assemble their translateddapted clusters into booklets. For
reference, the source version of all test booklets is provided to National Service Providers
in English. National Service Providers are encouraged to use the cover design provided by
the OECD. In formatting translated adapted test booklets, they have to follow the layout
in the source version as much as possible, including allocation of items to pages. The seven
test booklets are submitted to the OECD, which perform a final check of the materials. This
is a verificaton of the layout, instructions to the student, the rendering of graphic material,
et c. Once feedback from OECD’'s final check ha
test booklets, the National Service Provider is ready to send the materials to print.

Context questionnaires

As with the test material, the source versions of the context questionnaires in English
are provided to National Service Providers for translation and adaptation into the test
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languages. As all the questionnaire questions come freRIBA context questionnaires,
National Service Providers whose country has already participated in main PISA studies
can use the questions translated and adapted for their country (and their language). National
Service Providers are permitted to add goestof national interest as national options to

the questionnaires. Proposals and text for these are submitted to the OECD for approval as
part of the process of reviewing adaptations to the questionnaires. It is recommended that
the additional materialh®uld be placed at the end of the international modules. With the

OECD’' s approval, Nati onal Service Providers ¢
relevant for the local context and that are not used in the computation of keylssedol
results.

National Service Providers are required to submit a note documenting all proposed
national adaptations to questionnaire items to the OECD for approval. National Service
Providers implement OECD's feedback in the fi
submitted once more in order to conduct a final check. Following feedback from the final
check, National Service Providers make final changes to their questionnaires prior to
printing.

SchoolCoordinatorand Test Administrator manuals

The SchoolCoordinatoiis ManualandT e st  Ad mi ni s are aso requited Manu al
to be translated into the language of instruction. English versions of each manual are
provided by the OECD. National Service Providers are required to submit a form
documenting all proposed natmradaptations to the manuals to the OECD for approval.

Following approval of the adaptations, the manuals are prepared and submitted to the
OECD once more. National Service Providers implement final OECD feedback into their
manuals prior to printing.

Alsurvey instruments that have been transl at
property and are made available to new participating countries.

b. Field trial participation and outcomes

The PFS survey can be made publicly available to schools on demana conaetry
has successfully implemented a field trial. A field trial is usually only required in an
assessment language if that language group represents more than 500 students (i.e., more
than 7 schools) expected to be assessed throughout the schobhgesample size for the
field trial is a function of the test design and is set to achieve the standard siti82e6t
responses per cognitive item (i.e., 500 students from a minimunsaffodls) need to be
tested during the field trial. The schools s&el for participating in the field trial should
be as diverse as possible in terms of | evel 0
The National Service Provider may want to consider inargdbe number of students
tested ifit wantsto deliverreports to the participating schools during the field trfado] a
minimum of 2000 observations is requirédthe modelis to be fittedappopriately (see
page 44 for further explanation).
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During the field trial, the National Service Provider sets up a query service. School
Coordinatos and Test Administrators are encouraged to send queries to the service so that
a common adjudication process is consistently applied to all questions abbut te
administration procedures conducted in the schools. All practical issues that have arisen
during the field trial operations, as well as the solutions proposed by the National Service
Provider to address and improve them for the publicly available stuwdigt be
documented.

The National Service Provider is in charge of analysing the field trial data: all response
information from the field trial must be coded, and a validation study of the field trial
instruments must be conducted through psychoneatebyses of cognitive items. Analyses
of cognitive items are to be performed for each language of instruction available in the
country (as described in Part 3). Particular attention must be paid to the fit of the items to
the scaling model, item discrimitian (and iterdby-language interactions if there are
several instruction languages in the participating country). The results of these analyses are
used to assess and possibly improve the quality of the instruments and to make decisions
regarding item trement for each language. This means that an item may be deleted from
the PFS scaling in a country (or in a language) if it has poor psychometric characteristics
in this particular country (or for this particular language). Depending on the results of the
cognitive item analyses, the National Service Provider can be asked by the OECD to
perform analyses of scaling outcomes for each language of instruction available in the
country (as described in Part 3). Particular attention must then be paid to thergesisg
and reliability, and the domain inteorrelations. The National Service Provider can
outsource these analyses to another service provider.

The National Service Provider prepares a report that documents proposed changes in
the administration prockires and includes the psychometric analyses. This report must be
reviewed by the OECD for approval.

6. Field operations
a. School and student eligibility to participate in the survey
i. Target definition

The National Service Provider is responsible for the ranaiit of schoolsAll schools
in the country are eligible to participate in theSPtest if they meet the minimum
requirements. The schools must have 35 or more students who are betweas &8d 3
completed months to 1geas and 2 completed months &aettime of assessment. The
operational definition of an age population directly depends on the testing dates. A variation
of up to one month in this age definition is permitted.

ii. Recommendations regarding testing time

Testing is not recommended:
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9 During thefirst 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.

1 During the assessment periodotiier OECD tests such as PISA, TALIS, etc.

For cost purposes, it is recommended to offer schools to be tested during a limited
period rather than throughout the school year.

iii. Within-school exclusions

International withirschool exclusion rules for studemt® specified as follows:

1 Intellectually disabled students are students who have a 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 PFS sedtiing. This
category includes students who are emotionally or mentally unable to follow even
the general instructions of the test. Students are not to be excluded solely because
of poor academic performance or normal discipline problems.

1 Functionally dsabled students are students who are permanently physically
disabled in such a way that they cannot be validly ass@sdbé PISA testing
setting. Functionally disabled students who can provide responses are to be
included in the testing.

9 Students withnisufficient assessment language experience 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 thame year of instruction in the assessment language(s).
Students with insufficient assessment language experience can be excluded.

b. Sampling

Student sampling is undertaken using a list of all-EBlible students in each school
that agrees to participate. dhists can be prepared at the national, regional, local or school
level as data files, computgenerated listings, or by hand, depending on who has the most
accurate information. Since it is important that the student sample be selected from an
accuratecomplete list, the list needs to be prepared slightly in advance of the testing date.
It is suggested that the list be received one to two months before the testing date so that the
National Service Provider has adequate time to select the student sample.

I. Preparing a list of ageligible students

A list of ageeligible students is to be prepared using the student tracking form that the
OECD will provide. The following is considered important:

1 The listis to include students who might not be tested dudisahility or limited
language proficiency. Students who cannot be tested are to be excluded from the
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assessment after the student sample is seldotedlculating the response rate, if
no replacement for the studentf@thcoming the number ofmissingstudentss
excludedrom the denominator.

9 It is suggested that schools retain a copy of the student list in case the National
Service Provider has to contact the school with questions.

1 The student list is to be up-date at the time of the samplimgther than a list
prepared at the beginning of the school year.

9 Students are identified by their unique student identification numbers.

9 Student grade and gender are to be reported on the studdpatésof birth is also
capturedto check that a studewill be within the eligible age range thetime of
testing.

ii. Student sample size

For eachschool] a sample target size is sEhis value is typically 85 studentdthough
upon prioragreementschoolscan use alternative valuéd/hen the school has methan
85 eligible students, a random selection of 85 students shomddeHowever, when the
school hasewerthan 85 students (but no less than 35), no random sampling is needed and
all studentsshould be included for testinfhe minimum number of participants is 35.
Schoolghat haveatotal of between 35 and 8&igible studentsnust test all studentény
exceptionto this standardequiresprior approval from the OECDTo ensure that the
minimum number of 35 students pehaol is reached, the National Service Provider is
encouraged to test at least 45 studexgsuming a participation rate of 80%.

iii. Stratification

Prior to sampling, students are to be stratified. Stratification consists of classifying
students listed into tta (or groups) according to two selected variables referred to as
stratification variables: student’s gender an
to improve the efficiency of the sample design, thereby making the survey estimates more
reliable, and ensure all types of students are included and adequately represented in the
sample. The National Service Provider needs to compute the proportions of eligible
students in each stratum (defined by the crossing of gemdgrade), determines the
target number of students to be sampled within each group given the total sample size
targeted (85 students in general) and select random sample of the corresponding number of
students within each group. The recommended method for carrying out the seédettiion
use a ratio approach based on the expected total number of sampled students.

iv. Preparing instruction for excluding students

The PFS is a timed assessment administered in the instructional language of each
participating school and is designed to béakisive as possible. However, students with
limited assessment language experience or with physical, mental, or emotional disabilities
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should not be assessed. The National Service Provider uses the guidelines described in this
report to develop any aditinal instructions. Schoold@rdinatorand Test Administrators

need precise instruction for exclusions. The national operational definitions for-within
school exclusion are to be clearly documented in the Schootd®ator and Test
Administrator manualsral submitted to the OECD for review before testing.

v. Student replacements

If it is likely that the response rate is going to be below 80%, due to parental refusals
or absent students that are unlikely to attend a fellpwgession, replacement students can
be used. The replacement students are identified as follows. For each sampled student, the
student immediately preceding and following it in the stratum, which was ordered within
in the stratification process, are designated as his/her replacement stlittenssudent
immediately following the sampled student is designated as the first replacement, while the
student immediatelypreceding the sampled student is designated as the second
replacement.

vi. Sending the student tracking form to the Scl@mrdinatorand
the Test Administrator

The School @ordinators need to know which students are sampled in order to notify
students, parents and teachers, to update information, and to identify students to be
excluded. The student tracking form should therefore hefeenweeks before the testing
period. It is recommended that copies of the tracking form be kept by the National Service
Provider and the Test Administrator in case the school copy is misplaced before the
assessment day. The Test Administrator and Scwooidinatormanuals both assume that
each would have a copy. In the interest of ensuring the PFS is as inclusive as possible,
student participation and reasons for exclusion and replacement are separately coded in the
student tracking form.

vii. Student partigpation

In order for a school to receive a report, a mininui®5 examinees and a participation
rate of 80% otheselected studentserequired. A student who participates in the original
or makeup sessions is considered to be a participgntdentsvho do not repy to any of
the cognitive items (i.eall of whoseresponses to the cognitive items are missing values)
will be dropped from the scorinGtudents can be considered participasttoag aghey
reply to at least one cognitive item and there is enough information in the student
guestionnaireto computehe economic, social and cultural stat&sSCS of at least 80%
of the studerst tested in each schooDtherwise,such students areonsidered non
paticipating.

These requirements have been set to ensure adequate accuracy in estimating the
school’”™s results. Schools that do not meet t h
a report. National Service Providers must be very explicit in theinwmitations to the
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schools about the requirements regarding student particip&tionming schools about
this requiremenbefore testing is strongly recommended.

c. Packaging and shipping materials

Regardless of how materials are packaged and shippeaitheirig need to be sent
either to the Test Administrator or to the school:

9 test booklets and student questionnaires for the number of students sampled;
1 a student tracking form;

1 asession attendance form; and

1

additional student questionnaires and a bunfikxtra test booklets.

It is also recommended that the National Service Provider send material reception and
return forms to keep tallies of the materials.

Of the seven separate test booklets, one igliweated to each student from a random
starting pant in each school. It is recommended that labels be printed, each with a student
identification number and test booklet number allocated to that identification, as well as the
student’'s name if this is an accregcopebl e proce
of each student’s | abel can be printed, and
guestionnaire, and a packing envelope if used. National Service Providers are allowed some
flexibility in how the materials are packaged and distributed, depgndm local
circumstances. It is specified however that the test booklets for a school be packaged so
that they remain secure.

d. Receipt of materials by the National Service Provider after testing

It is recommended that the National Service Provider establgdtabase of schools
before testing begins in order to record the shipment of materials to and from schools, keep
tallies of materials sent and returned, and monitor the progress of the materials throughout
the various steps in processing booklets dfteitesting. It is also recommended that upon
receipt of materials back from schools, the counts of completed and unused booklets be
checked against the participation status information recorded on the student tracking form
by the Test Administrator.

e. Coding of the cognitive test and of the context questionnaires

This section describes PFS coding procedures. Overall, a substantial share of the
cognitive items across reading, mathematics, and science domains requires manual coding
by trained coders. It is ccial for comparability of results in a study such as the PFS that
students’ responses are scored uniformly from
Comprehensive criteria for coding, including many examples of acceptable and
unacceptable responsgwepared by the OECD, will be provided to National Service
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Providers in coding guides for each of the three domains: reading, mathematics, and
science.

I n setting up the codi femgledatdms,Nationdl Sentice ’ respor
Providers haveotcarry out or oversee several steps:

1 Adapt or translate the coding guides as needed and submit these to the OECD for
verification.

Recruit and train coders.
Locate suitable local examples of responses to use in training and practice.

Organise booklets dkey are returned from schools.

Code the students responses to the test b

Code the students responses to the Studen

=A =4 =4 =4 -4 -4

Code the school’ s responses to the School
f. Coding the test booklets

The coding of the PFS test boetd is to be carried out following a single coding design.
It is recommended to organise coding so that all appearances of each cluster type involved
in the coding are coded together. This arrangement entails coders working with several
booklet types at # same time and requires space for partly coded booklets to be stored
while other booklets are being worked on. However, organising the coding this way has
the substantial benefits of more accurate and consistent coding (because training and coding
are moe closely linked), minimising effects of coder leniency or harshness (coders code
across the range of participating students and schools).

i. Staffing

National Service Providers are responsible for recruiting appropriately qualified people
to carry out the ating of the test booklets and the context questionnaires. Pools of
experienced coders from other projects can be called upon. It is not necessary for coders to
have highlevel academic qualifications, but they need to have a good understanding of
either md-secondary level mathematics and science or the language of the test, and to be
familiar with ways in which secondatgvel students express themselves. Teachers on
leave, recently retired teachers and senior teacher trainees are all considered to be
potentially suitable coders.

People are also needed to unpack, check and assemble booklets into labelled bundles
so that coders can respect the design for randomly allocating sets of booklets to coders.
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ii. Confidentiality form

Before seeing or receiving amppies of PFS test materials, prospective coders are
required to sign a confidentiality form, obligating them not to disclose the content of the
PFS tests beyond the groups of coders and trainers with whom they will be working.

iii. Training

Coders are requiret attend one coder training sessiorocdinatedby the National
Service Provider. At the training session, National Service Providers familiarise coding
staff with the coding guides and their interpretation. It is recommended that prospective
coders banformed at the beginning of training that they will be expected to apply the
coding guides with a high level of consistency and that reliability checks will be made
frequently by the overall supervisor as part of the coding process.

iv. Length of coding sessis

Coding responses to opended items is mentally demanding, requiring a level of
concentration that cannot be maintained for long periods of time. It is therefore
recommended that coders work for no more than six hours per day on actual coding, and
take two or three breaks for coffee and lunch.

g. StudentQuestionnaire coding

Questions from several PISA Student Questionnaires were assembled to form the PFS
Student Questionnaire. The PFS Student Questionnaire includes most of the core items
from the PISA 209 Student Questionnaire to allow for direct comparisons with PISA
results and analyses from 2009 onwards. Most of these core questions have remained
unchanged in PISA 2015 and are part of a pool of basic questions that are retained for all
PISA cycles.

The PISA Student Questionnaire Codebooks must be used to code student response to
the PFS Student Questionnaire. The question IDs clearly indicate the original questionnaire
the question stems from (see SecBai n Part 1) . For instance, the
<grade>ar e you in?” -SiTO O0ilnd emxeaachiangyg “thmt lit corres
of the PISA 2015 questionnaire. Therefore, resporisethis question can be coded
following the PISA 2015 Codebook.

The questions belonging to the pool of common PISA questionnaire questions must be
coded using the most recent PFS Student Questionnaire codebook.

h. SchoolQuestionnaire coding

The PFS SchooQuestionnaire both in the reduced and extended versions includes
guestions common to the PISA 2009 and 2012 School Questionnaires. The PISA 2012
School Questionnaire Codebook must be used to
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version of the PFS SchoQuestionnaires. The PISA 2012 School Questionnaire Codebook

must be privileged to code school s’ responses
Questionnaires. Questions specific to the PISA 2009 School Questionnaire must be coded

using the PISA 2009c¢Bool Questionnaire Codebook.
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Chap3 er

Datpmocessing

For the data processing, the National Service Providarrdioates activities with
analysts proficient in data processing and statistics, referred to as Statisticians. Statisticians
are responsible for constructing the school datasets, the context fonthpace variables,
and for generating school s’ results deliverec
performance variables requires using scaling software. This report presents syntax
examples of the scaling software ConQuest® developed by theaharstCouncil of
Educational Research (ACER). Statisticians can work with another scaling software, such
as the TAM package under R (a free openrce statistical software), after approval of the
OECD. Results reported in the school report must be dgederasing standard
methodologies and procedures. This part of the report also presents and refers to syntax
and macros for statistical software packages such as SAS® and SPSS®, initially developed
for analysing PISA data. SAS® and SPSS® syntax and maaraketailed in the second
edition of thePISA Data Analysis ManudlOECD, 2009a and 2009b) for SAS® and
SPSS® users. Statisticians are encouraged to ask the OECD any query or gquestion
regarding the implementation of the statistical procedures.

The NationalService Provider will prepare the initial PFS databases for students and
schools. The datfile templates and codeboakwill be provided by the OECD. The
National Service Provider will prepare the d@iaaccording to thelatafile templates and
codebods, including a School Unique Identifiéi4-digit code)createdby concatenating
theCountry Code (2ligit code; for examplel01 USA, 102 UK, etg, the School Identifier
(9-digit code maximum, for exampthe School ID and the District number) and thealY
of Administration (2digit code, for examplel6 for 2016 and 17 for 2L This School
Unique Identifier must be exclusiter eachschool andor eachparticipation yeamnaking
it possible totrack schools across cycles. Special attention mugtdie to schoda that
participate more thaance in which case the code should be the same except for the last
two digits whichrepresent th& ear ofAdministration.

7. Constructing the initial PFS database
a. Files in the initial PFS database

The initial PFSdatabase consists of three data files: two with student respoages
data and scored datajd one with school responsesth all the information necessary to
create the school report
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i. Studendatafile

For each studentho participate in the assessmerthe student data file must contain
the following information:

1 Identification variables for the scho@chool Unique Identifierand the student.
1 Test booklet identification (and possibly test language).

1 The student responses to the cognitive item&mitin must be paid to the format
of the responses for use in scaling software. For instance, when the scored responses
consist of multiple digits (complex multiplehoice or operended items), the
multiple digits must be recoded into singligit variables for use inthe scaling
software ConQuest®.

1 The student responses to the Student Questionnaire.

The PFS items are organised into units. Each unit consists of a stimulus (consisting of
a piece of text or related texts, pictures or graphs) followed by om®@ questions. A
unit is identified by a short | abel. The unit
first part of the item names in the data files. The first two characters are PR, PM or PS for
reading, mathematics or science, respectivele fiext four characters indicate the unit
within the domain. For example, PM5124 is a mathematics unit. The item names (usually
eight or nine digits) represent questions within a unit and are used as item names (in the
current example the item names withthe unit are PM5124Q01, PM5124Q02,
PM5124Q03). Thus, items within a unit have the same initial six characters plus a question
number. Responses that need to be recoded intosinglg i t vari abl es have a
the end of the variable name (e.g./B&RQ07T).

For use in the scaling software ConQuest®, the scored data file typically includes one
singledigit variable per item with scores instead of response categories. In both the original
and scored responses files, it is recommended that the gegteétns are sorted by domain
and alphabetically and numerically by item name within domain. This means that the
mathematics items appear at the beginning of the file, followed by the reading items and
then the science items. Within domains, units withlemaumeric identification appear
before those with larger identification, and within each unit, the first question will precede
the second, and so on.

The National Service Provider will prepare and send to the OECD two versions of the
studentdatafile for revision i) a raw studentdatafile with the direct responseof the
students to all the itemdof example,0, 1, 2 for cognitive items and 12, 3, 4 for
guestionnaire itemsii,) ascoredstudentdatafile with all thefinal scores in Math, Reading
and Science, the ESCS and the reshefndicators from the questionnajiguch as self
efficacy and instrumental motivation.
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ii. School file

The School Questionnaire data file must contain the following information for each
school hat participated in the assessment:

1 Identification variables for the school (School Unique Identifier) and the student.

1 The school responses on the (reduced or extended version of the) School
Questionnaire.

1 The testing date.

The school file must also comethe original variables collected through information
provided by the school prior to testing, such as the number of students eligible for
participating in the PFSThe school file must contain all information used in genegatin
the school reporiThe Ndional Service Provider will send these déites (that is,two
versiors of the student datile and the school dafie) to the OECD for revision at least
two weeks before the school report is expected to be delivered.

b. Records in the database
i. Recorddncluded in the database

The student scored response file must contain records of all PFS students who attended
test (assessment) sessiand replied to at least one cognitive itdPfS students who only
attended the questionnaire session are includédeigtudentQuestionnaire file if they
provided at least one response to ShedentQuestionnaire, their sex is known, and the
father’s or the mot her StgdentQuestiormare. iThe schdols k n o wn
file should contain records of all pamfpating schools with 35 or more students
participating in the assessment sessions.

ii. Records excluded from the database

Studentsvhodo not reply to any of theognitiveitems(i.e. all of whoseresponses
to the cognitive itemsre missiny will be droppedfrom the sample and thescoring
process. Students can remain in dagabaseas long as thellavereplied to at least one
cognitive item Any other scenarién which the final number ofalid students is lower
than the minimum participation required wik studied case by casmsed on evidence
that removing these studendses not introdue bias in the assessment (for example,
removing low performera/ho prefernot toanswer rather thato answer wrongly).

The following records shoulalsobe excludedrbm the student file:

1 Sampled students who are reported as not eligible, students who are no longer at
school, students who are excluded for physical, mental or linguistic reasons, and
students who are absent on the testing day.

9 Students who refused to paipate in the assessment sessions.
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Schools where fewer than 35 students partieipathe assessment sessiansvhere
the participation rate is lower than 8@¥ould have their records excluded from the school

file.
Box 1. Examples of participatingschools eligible to receiva school report
Term Definition Example 1: Example 2: Example 3:
Standardchool  Participation issue Missing responses
Totalnumber of  Number of students in 115 115 115

eligible students  the school who are
eligible for testng
Sampled Number of students in 85 85 85
the school who are
sampled to test

Participated Number of sampled 75 35 75
students who show uf
to test
Valid? Number of 65 30 50

participating students
who provide enough
data to produce result

Criteriafor deliveling areport Yes No No
Reason Participation rate  Number of valid responses
lower than 80% of lower than 80% of students
students sampled sampled

Notes:

In order to ensure that the minimum number of 35 students per school is resicbeftequently not all students
sampled show up to test, the National Service Provider is encouraged to test at least 45atadmitg) a
participation rate of 80%.

2The number of valid studenitscludesthosewho havereplied toat leasbne cogrtive item andvherestudent
questionnairg include enough informatidn computeheeconomic and social cultural statEsSCS of at least 80%
of the studerst testedn each school. The number of valid students should be at least 80% of the studerd.samg

Any exception to these standardidl weed pior approval from the OECD.

c. Representing missing data

The coding of the data must distinguish between four different types of missing data:

1 Item level norresponse: 9 for a ordigit variable, 99 for &awo-digit variable, 999
for a threedigit variable, and so on. Missing codes are shown in the codebooks.
This missing code is used if the student or school principal is expected to answer a
guestion, but no response is actually provided.

1 Multiple or invalid responses: 8 for a owlgit variable, 98 for a twaligit variable,
998 for a thredligit variable, and so on. For the multigleoice items code, 8 is
used when the student selects more than one alternative answer.
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1 Not-administered: 7 for a ordigit variable, 97 for a twaligit variables, 997 for a
threedigit variable, and so on. Generally, this code is used for cognitive and
guestionnaire items that are not administered to the students and for items that are
deleted after assessment because of mispoirtranslation errors.

1 Not-reached items: all consecutive missing values clustered at the end of test
session are replaced by thesiom ac hed code, “r, except for
missing series, which is coded as item level-response.

d. Merging the data files

Once the data files are well prepared and organised, the student scored responses file
must be merged with the student and school questionnaires data files using the student and
School Unique Identifievariables. The following proceduresedo be performed in data
cleaning:

1 Resolving cases of unmatched students or schools in the three data files.

1 Removing unresolved cases of unmatched students or schools in the initial PFS
database.

8. Procedures for scaling cognitive data

Procedures for sdalg cognitive data must be used in two cases: When assessing the
psychometric properties of items administered during the field trial and when constructing
student performance variables for reporting purposes. In both cases, Statisticians must use
a speciic form of a generalised item response model; the mixed coefficients multinomial
logit model. This section first provides, in technical terms, an overview of the
methodological background of this model. It describes the specific model used for
analysingiems from the field trial and the one use:(
scores at PFS. It then details the practical procedures for performing the estimation of such
models, the item analyses required on field trial data and the construction of stwlé
performance scores and proficiency levels.

a. The mixed coefficients multinomial logit model

As for main PISA surveys, the mixed coefficients multinomial logit model as described
by Adams, Wilson and Wang (1997) must be used to scale the PFS cogrgivérds
model results from the combination of an item response model and a population model.
This section presents in rather technical terms the features of the general model and
describes the two specific forms used for item analyses and for the ctiostrof
performance variables.
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I. The item response model

As the PFS tests contain both dichotomous items (having two possible scores) and
polytomous items (having more than two possible scores), the item response model used is
a generalised form of the Rasetodel. In that model, the probability that a student with
ability [ will obtain a score of on itemi is expressed as

b— 5o p —2T1T T ko s
B Qw# t

Itemi has) stepgisthe rmmbg of steps successfully
students or the number of credits obtained. ’he p values range from O (not steps
completed or no credit) i (all steps completed or full credit obtained), and the steps
ordered; that is, for a givatem, a higher score (a higher valug)afeflects higher ability.
—denotes t he péeiemparametdr giteethetlocatian afithe item on
the latent continuuror difficulty of the itemandt are called step difficultieg: is the

difficulty of stepj of itemi. The overall scale is anchoredus®dg B 1 T k 1
wheren is the total number of items used for scaling.

The probability of obtaining a particular score on a particular item can be generalised
to the probability of a response pattern to all items of the domain. For eactitergs ,
Thed +1 variable® rip are collected togethertima vectow . Then vectorsi
are collected together into a single veckprcalled the response pattefiihe probability
that a student with abilitfy will obtain a particular response pattex) is thusmodelledas

QY 0 O eghy 0

which can be rewritten in a simplified form as

v

0 oy Aogo— ¥y
B. Ago— Y
wheren)is the set of all possible response patterns¥aisda vector containing sums of
item parameters.

When using the item response model for anatystem characteristics, Statisticians
must estimate item difficulty parametet¥) from item response data of the field trial.
Those parameters are the outcomes of interest for the item analyses. When using the item
response model for estimating studénts a b [i), IStiatistician§ must anchor (or fix) item
difficulty parameters at their international values (provided by the OECD). In this case,
student s’ ability estimates are the outcomes

ii. The population model

The item response model is a ddional model, in the sense that it describes the
process of generating item responses conditional on the latent vagiablee complete
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definition of the model, therefore, requires the specification of a derBity,, for the
latent variableg. Student latent ability is assumed to be sampled from a normal population
with meant and variancé 6. That is:

AN K p_AQDI—t

C NG cA
Or equivalentlf t Rwherer =~ 1K ).

This is how the population model must be specified when analysing item redptase
from the field trial.

Adams, Wilson and Wang (1997) discuss how a natural extension of this equation is to
replace the mean, with the regression model , where: is a vector of fixed and known
values for a student, andis the corresponding vemt of regression coefficients. The
population model can beweitten as:

AT p_AQE)I—:r

C NG cA

The: variables are referred to as conditioning variables. If this equation is used as the
population model then the parameters to be estimatgdaareA .

This is how the popul ation model must be spe
iii. The combined model

The conditional item response model and the population model are then combined to
obtain the unconditional, or marginal, item response model.

The combined model used for the item analyses of the field trial data can be written as:
ES8Y | AES8IVY AN A (Equation 1)

This combined model was initially used for estimating the international item
parametersY) during the international pilonal equating study. Values of the international
item parameters will be provided by the OECD.

The combined model used for estimating stude

E8Y | ES8JW EIMK A (Equation 2)
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It is important to recognise that under thedel the locations of individuals on the
latent variable[() are not estimated. For each individual it is possible, however, to specify
a posterior distribution for the latent variable, given by:

A8YHY [T

E 0% E
/8 E8S
When using this combined model tdmuststi mate s
be anchored at their international values. The posterior distribution of the latent student
ability must be used to generate plausible va

iv. Plausible values

As with all item response scaling models, student proficiencies are not observed; they
are missing data that must be inferred from the observed item responses. There are several
alternative approaches for making this inference. As in m&8APFS uses the imputation
methodology usually referred to as plausible values (PVs). PVs are a selection of likely
proficiencies for students that attained each score. For each scale, five plausible values per
student are included in the database.

Using item parameters anchored at their estimated values from the international
calibration (provided by the OECD), the plausible values are random draws from the
marginal posterior of the latent distribution for each student. For details on the generation
of plausible values, see Chapter 9 of ISA 2012 Technical Repof©@ECD, 2014).
Drawing plausible values in PFS data analysis can easily be implemented using statistical
software suited for item response model estimation.

b. Application to PFS

National serviceproviders (NSP) must use two different combined models: One for
performing national item analyses on field ti
scores. In both cases, Statisticians must use scaling software which can perform generalised
item respnse models.

i. Item analyses of the field trial data

National item analyses of the field trial data must be performed separately, country by
country, and within country, language by language, using unweighted data. For the item
analyses, the conditional iteresponse model must be used in conjunction with the
population model without conditioning variables

E8Y | ES8IYY EINMK A (Equation 1)

Thatis, it will be assumed that students have been sampled from a normal distribution.
In the item response part of the model, the item parameters will be freely estimated and not
anchored at their international values.
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An example of a ConQuest® syntax usedit partial credit items and run the partial

credit sample analysis

on

studenBos2Theg esponses

datafile PFS_scored.dat read by ConQuest® must contain the scored responses and not the
original responses of theustents. The scored responses to the 46 reading items are placed
in the ascending order of the item identifiers in column 19 through 64 of the datafile. The
codesstatement restricts the list of codes that ConQuest will consider valid to 0, 1 and 2.
Any other codes for the items will be treated as missegponse data. Tmeodelstatement
contains two termsitém and item*step) and results in the estimation of two sets of
parameters. The teritemresults in the estimation of a set of item difficulty parameters,
and the ternitem*stepin a set of item steparameters that vary across items. This is the
generalised partial credit model. Tégtimatestatement is used to initiate the estimation of
themodel. Theexportstatement produces a display of the item response model parameter
estimates and saves them to the file readnat.prm. The astiomtes=latentequests that

the displays include an illustration of the latent ability distribution anideedthem to the

file readnat.shw. Thiganal statement produces a display of the results of a traditional item

analysis and redirects them to the file read.itn.

Title Item analysefor reading;

datafile PFS_scored.dat;

format id 15 responses 164;

labels << read.lab;

codes 0,1,2;

model item + item*step;

estimate;

export parameters >> readnat.prm;
show! estimates=latent >> readnat.shw;
itanal >> read.itn;

quit;

Box 2. ConQuest® syntax for running the item analyses on the reading test

The outcomes of the item analyses are used to make a decision about how to treat each
item in the participating country and for each language. This means that an item may be
deleted from the scaling in a particular country and in particular languagd®a§ fioor
psychometric characteristics in this particular country and those particular languages.
When reviewing the national item analyses, particular attention must be paid to the fit of
the items to the scaling model, item discrimination and -idgroowntry or language
interactions.Four types of item analyses must be carried out by the Statistician(s): item
response model fit, discrimination coefficients difference in national and international item
difficulties and differential item functioning (DIF)ybgender The outcomes of these four
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analyses, a national l'ist of ‘dodgy’ i tems an
must be reported to the OECD for approval.

Item response model fit (weighted mean square MNSQ)

For each item parameter, the fit mesguare index (Adams, Wilson and Wang, 1997)
must be used to provide an indication of the compatibility of the model and the data. For
each student, the model describes the probability of obtaining the different item scores. It
is therefore possible to sware the model prediction and what has been observed for one
item across students. Accumulating comparisons across students givesfirsisistic.

As the fit statistics compare an observed value with a predicted value, the fit is an analysis
of resduals. In the case of the item infit mean square, values near one are desirable. A
weighted MNSQgreater than one is associated with a low discrimination index, meaning
the data exhibits more variability than expected by the model, and an infit meanlsgsiare
than one is associated with a high discrimination index, meaning the data exhibits less
variability than expected by the model. As in main PISA, PFS accepts small variation of
MNSQ around one. Items with values of weighted MNSQ larger than 1.2 éowl 08

must be reported as dodgy items.

Discrimination coefficients

For each item, the correlation between the s
aggregate score on the set for the same domain as the item of interest must be used as an
index ofdiscrimination. Iff} (calculated asv j & ) is the proportion of score levels that
student achieved onitemy andy B 1 (where the summation is of the items from the
same domain as itejhis the sum of the proportions of the maximurore achieved by
student, then the discrimination is calculated as the protumtent correlation between
n andn for all students. Items with a discrimination coefficient below 0.2 must be
reported as dodgy items.

Difference in item difficulties

The national scaling provides nationally specific item parameter estimates. The
consistency of item parameter estimates across countries is of particular interest for PFS.
If the test measures the same latent trait per domain in all participating ceutiter
nationally specific items should have the same relative difficulty or, more precisely, would
fall within a specific confidence interval.

Statisticians are asked to report scatter plots of national and international PFS item
difficulties per domaininternational PFS item difficulties will be provided by the OECD.
Both sets of difficulties are centred on zero and are therefore referred to as relative
difficulties. Both sets of difficulties must also be standardised with a standard deviation of
one. The vertical axis must represent the national standardised item difficulties and the
horizontal axis the OECD or international standardised item difficulties. Each item must
be represented by a dot. A linear regression line must be added to the scatdiydtoate
the relationship between notational and international item difficulties.
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Figure 1provides an overview of the behaviour of all items in a domain in one country
compared to the pooled international set and assists in identifying outliens.that lie
exactly on the regression line have similar national and international relative item
difficulties. An outlier occurs when the relative national item difficulty is very different
from the predicted one given the OECD/international relativedifiaulty. For each item,
Statisticians will calculate the difference between the international and national difficulties.
Each difference will standardise the difference by dividing each of them by the standard
deviation of all differences. Statisticiamgll then list all items with a standardised
difference of more than 1.96. Figure 1there are a couple of obvious outliers (red dots).
This suggests that something could be wrong with these items. They must be reported as
dodgy in the report.

Figure 1. Example of scatter plot

5

National item parameters

3 5

International item parameters

Differential Item Functioning

Differential item functioning (DIF) analysis is centtalthe process of psychometric
validation of tests and questionnaires. International guidelines on educational measurement
and test development demand that DIF analysiscarried out to ensure construct
equivalence (International Test Commission, 2013)isfitzians are asked to perform DIF
analysis in order to deteahypotential bias betwedhegirls and boys responding. Within
the context of Rasch modelling, an item is deemed to exhibit DIF if the response
probabilities for that item cannot be fully éamed by the ability of the student and a fixed
set of difficulty parameters for that item.
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The DIF analysiss performed using the mulfacet model of ConQuest (Wu et al.,
2007) through the difference in parameters of item characteristic curves (ICg2sups
of girls and boys. The DIF value for each item is computed as the difference between the
two relative difficulty estimates (boys versus girls). The correspondingqtlare test for
this difference is obtained from the DIF value and the standeostsef the estimates. An
item is flagged as having substantial DIF if the-sfpiiare DIF test is significant at 0
level and the absolute DIF value is greater tha0 Gbgits. A negative gender DIF value
means that the item relatively faws girls, and if the gender DIF is positive, the item
relatively favairs boys

National list of dodgy items

For each language, National Service Providers must report all the items identified as
dodgy and the criteria these items do not satisfy. They are askedclotblem carefully
for any translation or printing errors. After the verification of the dodgy items, National
Service Provider must recommend decisions regarding their treatment for the student score
generation for the field trial data and for future adistration of the survey. It is
recommended that items with translation and misprint problems be discarded for the
student score generation from the field trial data and improved for future administration of
the survey. Once the report containing the maligtem analyses has been reviewed and
decisions regarding dodgy items approved by the OECD, Statisticians can proceed with the
student score generation.

ii. Student score generation

A school report presents a schoawoaldesmmtsésul ts
performances in three subjects (reading, mathematics and science) with performances of
peers in countries and economies that took part in past PISA surveys. For reporting
purposes, thirty performance variables must be constructed and includeddatdbase:
five plausible values of student’ s performanc
proficiency for each of the three domains of assessment.

Omitted responses

The PISA-based Test for Schools will treat the number of missing responses with a
differentiation between item level n@asponses and notached responses. A response is
coded asnitem level norresponse if the student was expected to answer a question but
providedno responseAll consecutive missing values clustered at the end of a test session
are replaced by the noeached code, except for the first value of the missing series, which
is coded aganitem level norresponseTherefore for the single mising value at the end
of the test session and for the first missing value of consecutive missing values (i.e., >=2
missing values) at the end of the test session, the missing values are coded as missing. All
nonHirst missing values in a missing seriedha end of the test session are coded as not
reached.
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The number of neteached items is used in PISA 2015 as a source of background
information in the generation of plausible values, so that the correlation -oéacited
items and proficiency is modelleshd accounted for in the results. This change makes the
treatment of student responses consistent across the estimation of item parameters and
student proficiency, and eliminates potential advantages for test takers who randomly guess
answers to multipkehoice questions that they could not complete in tiasecontrasted
with test takers who leave these reached items unanswered. This new treatment 6f non
reached items might result in higher scores than would have been estimated in the past for
studens who leavemany items unansweredThe PISA-based Test for Schools will
accommodate this change as followlse ratio of notreached itemgnumber ofnon
reached/total of items in the booklet)ll be introduced asa direct regressor in the
estimation of lhe plausible valuesn addition to the rest dhe studentlevel information.
A further explanation of the procesan be foundh the following paragraphs.

Estimation of the plausible values

Estimation of the combined model presented in Equation 2 magpebformed
separately for each domain of assessment. Fifteen plausible values, five for each of the
three PFS scalemust be included in the PFS database: MATHPV1 to MATHPVS5 are for
mathematical literacy, READPV1 to READPVS5 for reading literacy and SCIEPV1 to
SCIEPVS for scientific literacy.

The PFS conditioning variables (veciin Equation 2) are prepared using @adares
based on those used in PISA. All available studkrdl information, other than their
responses to the items in the booklets, is used either as direct or indirect regressors in the
population model. The preparation of the variables for the conufifoproceeds as
follows. Variables for booklet identifier are represented by deviation contrast codes and are
used as direct regressors. Each booklet is represented by one variable, eRedfptdorce
Booklet 7. Booklet 7 was chosen the reference bddet because it incluggtems from
everydomain. The difference betweéme simple contrast codes that were used in PISA
2000 and PISA 200®&asthat with deviation contrast codinthe sum of each column is
zero, whereas for simple contrast codlitige sum is one. The contrast coding scheme is
given in Annex B of PISA $echnical Reportd-urther information can be found in PISA
2012 Technical Report (p. 150singthis method the imputation of abilities for students
who did not respond to any science relading items is based on information from all
booklets that have items in a domaamd notsimpgy from the reference bookleas in
simple contrast codingdther direct variables in the regression are gender (and missing
genderif anyentriesaremissing , g r a d kighespoacupatiorialstat(i3ISEI) (see
Section9.b), school dummy variables (with the largest school as a refereice i n al |
dummieg$, and thaatio of notreached items.

All other categorical variables from the Student Questionnaire are dummy coded. Four
numerical variables must be recoded as follows:

AGE = (100testyearrst udent ' s bi rt-hstyuwedaernt '+s (bierstth moonnt
= (test year 15-ST003b) + (test month 15-ST003a)/12
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All dummy variables, the numerical variables age of school entnsT@H),age of
arrival in the country (1%T21), as well as theecoded numerical vatlite (AGE) are
analsed in a principal component analysis. The number of component vectors that must
be extracted and used in the scaling model as regressors is country specific and must explain
95% of the total variance in all the original variablEserefore, as many compents as
are needed to explain 95% of the variameest be extracted his indicateshatthe number
of components can be different in each countlgpending on the influence of the
regressors on the estimation of the plausible valMésenever possiblestandardied
regressors should be introduced to make the interpretation of the ouEasiers

The itemresponse model is fitted for each domain of assessment to each national PFS
data set and the model parameters are estimated using item parametenadaaictheir
international location (provided by the OECD), and the direct conditioning variables as
well as the extracted component vectors described above must be introduced in the
regression. A minimum number of 2000 observations are required forddel o be
correctly fitted. Five plausible values must be drawn from the multivariate normal
distribution following themethodology described earlier in this section. At this stage, the
plausible values drawn are expressed in logits and must still lo@fouPISA point scales.

An example of the ConQuest® syntax used for estimating the plausible values in
reading is presented iBox 3. The datafile PFS_scored.dat read by ConQuest® must
contain the scored responses and not the original responses of the students. The scored
responses to the 46 reading items are placed in the ascending order of the item identifiers
in column 19 through 64f the data file. The reading test contains dichotomous items
(scored 0 or 1) and polytomous items (scored 0, 1 or 2) soottesstatement limit the
valid codes to 0, 1 and 2. The vectors extracted from the principal component analysis are
named PCAveclPCAvec2, PCAvec3, and so on. School dummies are named school001,
school002, school003, and so on. In this example, it is assumed that data from 40 schools
are being scaled. For the sake of brevity, only four school dummies are listedomtae
commam. In the example, it is assumed that 3 principal component vectors have been
extracted. Theegressioncommand must contain the list of all direct regressors and all
vectors extracted from the principal component analysis. Booklets 4 and 7 are excluded
from the direct regressors as booklet 4 contains no reading item and because booklet 7 is
chosen as the reference booklet. Thedel statement contains two termie(n and
item*step) and results in the estimation of two sets of parameters. Théttanmesults in
the estimation of a set of item difficulty parameters, and theitemtstepin a set of item
step parameters that vary across items. Hstimatestatement is used to initiate the
estimation of the model. The anchored values of the item pteesfthe international item
parameters) must be imported. The order of the anchored parameters in the read.prm file
must fit with the order of the item responses. The read.prm file contains 49 values: the first
46 values correspond to the difficulty pakters of each of the items; the last 3 values are
the stepparameters of the three polytomous reading items (PR6014Q06T, PR6017Q05T
and PR6018Q08). The file read.pls will finally be created when the command file is
executed. It will contain 5 plausible wals for each case.
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Box 3. ConQuest® syntax for generating the plausible values in reading

Title Plausible values reading;
datafile PFS_scored.dat;

formatid 1-5 Schoolid6-49 female 50 male 51 genden 52 grade 53 bookletl 54 bookle
55 booklet3 56 bookid 57 booklet5 58 booklet6 59 booklet7 60 HISEIGEBLPCAvecl 6&5
PCAvec2 7685 PCAvec3 885 school001 96 school002 97 schol003 98 school040 125;

labels << read.lab;
codes 0,1,2;

regression female male grade bookletl booklet2 booklet3 booklet5 bodK8HE not
reachedatio PCAvecl PCAvec2 PCAvec3 school002 school003 school040;

model item + item*step;

import anchor_parameters << read.prm;

export reg_coefficients >> read.reg;

export covariance >> read.cov;

set constraints=none,update=yes,warnings=ncauisgle=5;
estimate! fit=no;

show cases! estimates=latent >> read.pls;

quit;

Transforming the plausible values to PISA scales

For PISA surveys, the reading, mathematics and science results are each reported on
the scales that were established whenréspective domain was a major domain. For
reading the reference scale was established for PISA 2000, for math it was for PISA 2003,
for science it was for PISA 2006. So, for instance for PISA 2012, the reading results are
thus reported on the PISA 2000 lecdahe mathematics results on the PISA 2003 scale, the
science results on the PISA 2006 scale. This was made possible because the new PISA tests
were equated to the former PISA tests. In order to facilitate the interpretation of scores
assigned to studesjtthe PISA reading, mathematics and science reference scales were
designed to have an average score of 500 points and a standard deviation of 100 across
OECD countries.

For PFS the reading, mathematics and science results are also each reported on the
reference PISA scales of the domain. Tisiglso made possible because PFS tests were
linked to the former PISA tests. Thanks to a
thus be expressed in score points and put on the reference PISA scale. Thenasiosfor
to put the PFS plausible values expressed in logits (PFS_L) on the PISA point scales are:

f Readingd OyGinmw nnp a0 63Yz2@ Pomd Y ofpd T T C
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Generation of the proficiency levels

In order to render PISA results more accessible to educators, proficiency scales have
been developed for the assessment domains. Sincesitaes are divided according to
levels of difficulty and performance, both a ranking of student performance and a
description of the skill associated with that proficiency level can be obtained. Each
successive level is associated with tasks of increadfdultly. In PFS, six levels of
proficiency, as defined in former PISA surveys, are used for each domain of assessment.
The cut off points that frame the proficiency levels in reading, mathematics and science are

presented iTable 4.

Table 4. Lower scorelimits for the proficiency levels in reading, mathematics and science

Domain Lower score limit

Level 1 Level 2 Level 3 Level 4 Level 5 Level6
Reading 33475 407.47 48018 55289 62561 69832
Mathematics 357.77 42007 48238 54468 60699 66930
Science 33494 40954 48414 55873 63333 707.93

Source:OECD (2014)PISA 2012 Technical Repoiftable 15.1, p297; OECD (2012)PISA 2009 Technical
Report Table 15.1, p266; OECD (2009)PISA 2006 Technical Repoifable 15.1, p293

Proficiency levels must be derived from the plausible values. Five plausible proficiency
levels must be assigned to each student respectivelydangto their five plausible values.
The SAS® and SPSS® syntaxes for the generation of the plausible proficiency levels are
provided in chapter 9 of tHelSA Data Analysis Manu§@OECD, 2009a and 2009b).

9. Procedures for constructing contextual variables

a. Owerview

The PFS Student Questionnaire includes numerous items on student characteristics,
student family background, and student perceptions. Responses to the items are
transformed to be displayed in the school report. Some of the items are designesttb be u
in analyses as single items (for example, gender). However, most questionnaire items are
designed to be combined in some way in order to measure latent constructs that cannot be
observed directly. To these items, transformations or scaling procedustbearapplied to

construct meaningful indices.

This section describes how indices, used in the analyses of the school report, must be
constructed. Three different kinds of indices can be distinguished:
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9 Simple indices: these indices must be constructedutfr the arithmetical
transformation or recoding of one or more items.

1 Scale indices: these indices are constructed through the scaling of several items.
Typically, scale scores for these indices are estimates of latent traits derived through
Item Respons&heory (IRT) scaling of dichotomous or polytomous items.

1 Complex indices: these indices are derived from several other indices.

All indices have been used in main PISA surveys and must be constructed following
the same methodology. It is recommended that Statisticians responsible for the
construction of contextual variables first test their procedures on PISA data (for instance,
the PISA data of their country if the country has already participated in PISA); by re
constructing individual scores for dacontextual variable. Once the procedures allow
replicating the PISA indices, they can be used to generate PFS individual scores for each
contextual index.

b. Simple questionnaire variables

i. Grade

The relative grade index (GRADE)computed to capture betwesahoolvariation. It
indicates whether students are in fthool s mo d d (valug of 8) drewhether they
are below or above the modal grade (rades,-x grades). The information about the
student s’ g r a drem thesSudent Questosnaire €SK0®Hwhereas the
modal grade was defined by the country and documented &uttenttrackingform.

ii. Student age

The age of a student (AGE)calculated as the difference between the year and month
of the testingandth year and month of a st uadgeen twesr ebi rt
obtained from both the questionnaire (ST003) and the student tracking forms. If the month
of testing was not known for a particular student, the median month for that country was
used in thecalculation. The formula for computing AGE was

AGE = (100 + Ty - Sy ) +(Tm - Sm )/

where Ty and Sy are the year of the test and the year of the stuuletht respectively
in two-digit format (for example 06 or 92), and Tm and Sm are the month ¢és¢hand
mont h of sthiltherespdctivalyeThe résult is rounded to two decimal places.

iii. Grade repetition

The grade repetition variable (REPEAT) is computed by recoding variables
ST127Q01TA, ST127Q02TA and ST127Q03TA. REPEAT took the value oftiiei
student had repeated a grade in at least Integnational Standard Classification of
Education [SCED ) level, and the value of O if M, nevet was chosen at least once, given
that none of the repeated grade categories were chosen. The index is assigned a missing
value ifthe student did not tick arof the three categories in any levels.
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c. Questionnaire scale indices

Some of the scales that haweeh implemented in the PISA 2015 questionnagash
as science self-efficacy andinstrumentalmotivation in science can be linked to the
respective scales administered in PISA 28@a common calibraticlinking procedure.
For this purpose internatonal item and person parameters were obtained from a
Generalised Partial Credit Mod@&ee Tek Box 7 for further explanation)n a single
analysis based on data from stlildentsn all countries from both cycles (2006 and 2015)
using the mditm softwarevgn Davier, 2008). For each scale, orgyudentswith a
minimum number of three valid responses were included. Students were weighted using
the final student weight, and each country in each cycle contributed equally to the
estimation. Additional analyses on the invariance of item parameters acrossespun
languages and cycles were conducted and unique parameters were assigned if necessary.
Once this process wasmpleed,weighted likelihood estimateS\LES) for all examinees
were obtained and the OECD mean and standard deviation of the newly ctedstiILE s
were matched to the OECD mean and standard deviation of the original 2006 hYLEs
applying the linear transformation equation of the form

w0 O 0zwi0 O o
in which
. YO j
0
YO
6 0 R zZ06 0 FE8

This procedure links the 2015 data for each of the trend scales to the respective scale
established in PISA 2006. The correlations between the original and new WLEs for PISA
2006 indicatd that all scales codl be satisfactorily recoveredThis is particularly
encouragingsince the scaling model changed from the Partial Credit Model in previous
cycles of PISA to the Generalised Partial Credit Model in 2Baiher description of these
analyses can be found @hapter 16 of the PISA 2015 Technical Report.

PISA 2006 parameters estimated wiitle Partial Credit Model aréhereforeused in
PFS forscience selefficacy and instrumental motivation stience pameters. The
parameters of the other questionnaire scale indices will also remain the same as in previous
PFS cycles,obtainedfrom the original PISA cycleif. PISA 2012 parameters for
instrumental motivation in mathematicghe onlyStudentQuestionnaie indicator that has
new parameters is the ESCS (see next section for further explanktisnn, the scaling
methodology in PFS remains the same as for trend comparisons in PISA, making the
analysis consistent between different cycles and comparatiléigA 2015.
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I. Scaling methodology

Questionnaire scale indices are derived from student responses to several items, using
a scaling methodology similar to that wused fo
the scaling modef, no longerrepresentasd ent ' s abi l ity in a domain |
trait. The mixed coefficients multinomial logit model described in Equation 1 of Section
8.a.iii (without conditioning) must be fitted to student responses data. When using the
unconditional item response model to estimat e
must be anchored at their international values. In the following subsections, intexhat
item parameters (obtained from PISA calibration samples using the ConQuest® software)
are provided for each index.

For each student, it is then possible to specify a posterior distribution for the latent trait,
given by:

. . /8 ELS
EIhan 8 gm{{f

This posterior distribution of student latent trait must be used to gemnesibted
likelihoodes t i mates (WLEs) of each student’s | atent
students’ performance scores).

WLEs must finally be transformed to amernational metric with an OECD average of
zero and an OECD standard deviation of one. The transformation must be achieved by
applying the formula:

I
whereee s t he student’ s tr ai ttheocgnal &/lEintogits,he i nt er n
and | is the OECD mean of logit scores with equally weighted country samples.
K[ is the OECD standard deviation of the original WLEs. Means and standard

deviations used for the transformation into the international metric are shdwable5.

Table 5. OECD means and standard deviations of Weighted Likelihood Estimates (WLES)

Student-level indices PISA Mean S.D.
DISCLIMA (Testinglanguage) 2009 -0.79 2.27
DISCLIM (Mathematics) 2012 0.97 201
DISCLISCI 2015 0.53 1.3
HOMEPOS PAOKRS) 0.66 0.53
INSTMOT 2012 1.32 2.78
LMINS 2012 214.69 93.93
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MATHEFF 2012 1.15 1.50
STUDREL 2012 1.32 2.01
WEALTH 2012 1.25 1.10
SCIEEFF 2006 0.45 131
INSTSCIE 2006 0.65 3.19

Source:OECD (2014)PISA 2012 Technical Repoiftable 16.1, p313

ii. Mathematics seléfficacy

Eight items are used in the PFS as well as in PISA 2012 to measure mathematics self
efficacy (MATHEFF) . The four response categor
“Not very confident” and “Not at allr confiden
difficulty corresponds to the higher level of confidentable 6shows the item wording
and the PISA 2012 international item parameters for this scale. For this index, item
di fficulties ranged from a compabatl¥elyd=zasy
-0.62) to more difficult ones, such as “Findi:H
amapwithal:l000 scale”™ (0= 0.56) and “Calcul ating
car” (6= 0.65). The scal i n ¢ aqouotthe fhatthag of t hi s
students feel more confident in solving linear equations than they feel applying rates and
proportions to real life situations.

Table 6. Item parameters for mathematics sekefficacy (MATHEFF)

Item How confident do you feel about having to do the Parameter estimates
following mathematics tasks?

Delta tau_1 tau_2

ST37Q01 Using a <train timetable> to work out how long it -0.16537 -1.85539 -0.10055

would take to get frorone place to another
ST37Q02 Calculating how much cheaper a TV would be aft -0.31699 -1.69833 -0.05907
a 30% discount
ST37Q03 Calculating how many square metres of tiles you 0.13366  -1.83729 0.14817
need to cover a floor
ST37Q04 Understanding graphs presented in newspapers -0.15505 -1.78957 -0.12065
ST37Q05 Solving an equation like 3x+5=17 -0.62211 -1.09181 -0.05693
ST37Q06 Finding the actual distance between two places ¢ 055600 -1.89647 0.29021
map with a 1:10 000 scale
ST37Q07 Solving an equation like 2(x+3) = (x + 3) {8) -1.38321 0.06433
ST37Q08 Calculating the petrol consumption rate of acar 0.64726 -1.96788 0.13774

Source:OECD (2014)PISA 2012 Technical Repoifable16.11, p.322

Box 4 shows an example of a ConQuest® command that can be used for generating the
WLEs of the mathematics seadfficacy (MATHEFF) scale and easily adapted for
generating other scale indices. The file matheff.dat contains student scomtsesdp the
eight items located in columns 5 through 12. The faystatements are used to do the
reverse scoring of the eight items. Trhedelstatement for these data contains two terms
(item and item*step) and will result in the use of two sets ofrpaeters: a set of item
difficulty parameters and a set of item spgpameters. Thienportcommand identifies the
file matheff.prm containing the anchored values for the item paramBtet&shows the
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order of the item parameters in the file matheff.pFhte command file listed iBox 4 also
produces the file matheff.wle. This file contains WLESs for each of the students in the file
matheff.dat. The format of these files is as follows. The file matheff.wle contains one line
of data for each student in teample who provides a valid response to at least one of the
eight items that are analysed. The first block of columns contains an identification number
for the case, which is the sequence number of the studgim the original data file. The

next blocls of columns contain: the total score that the student attained; the maximum
possible score that the student could have at
and an asymptotic standard error for that ability estimate. An extract from mathesf.w
shown inBox 6. Further detail about ConQuest® procedures can be found in the ConQuest
Manual developed by ACER (Adams, Wu and Wilson, 2012).

Box 4. ConQuest® syntax for generating the WLEs of the MATHEFF scale

datafile matheff.dat;

format id 4 reponses 512;

key 11111111! 3;

key 22222222! 2;

key 33333333! 1;

key 44444444 0;

model item + item*step;

set constraints aone

import anchor_parameters << matheff.prm;
estimate;

show cases! estimates = wle >> matheff.wle;
show! estimates = latent >matheff.shw;

itanal >> matheff.itn;

Box 5. Contents of the item parameter file matheff.prm

1 -0.16537 [* ST37Q01 */
2 -0.31699 [* ST37Q02 */
3 0.13366 [* ST37Q03 */
4 -0.15505 [* ST37Q04 */
5 -0.62211 [* ST37Q05 */
6 0.55600 [* ST37Q06 */
7 -0.07740 [* ST37Q07 */
8 0.64726 [* ST37Q08 */
9 -1.85539 [*ST37Q01 step 1 */
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10 -0.10055 /* ST37Q01 step 2 */
11 -1.69833 /* ST37Q02 step 1 */
12 -0.05907 /* ST37Q02 step 2 */
13 -1.83729 /* ST37Q03 step 1 */
14 0.14817 /* ST37Q03 step 2 */
15 -1.78957 /* ST37Q04 step 1 */
16 -0.12065 /* ST37Q04 step 2 */
17 -1.09181 /* ST37Q05 step 1 */
18 -0.05693 /* ST37Q05 step 2 */
19 -1.89647 /* ST37Q06 step 1 */
20 0.29021 /* ST37Q06 step 2 */
21 -1.38321 /* ST37Q07 step 1 */
22 0.06433 /* ST37Q07step 2 */
23 -1.96788 /* ST37Q08 step 1%
24 0.13774 /* ST37Q08 step 2 */

Box 6. First six lines of the WLE file matheff.wle

18.00 24.00 1.41200 0.52906
13.00 24.00 0.20141 0.47971
22.00 24.00 2.80125 0.73009
11.00 24.00 -0.24666 0.47732
14.00 24.00 0.42920 0.48390
9.00 24.00 -0.69620 0.48396

o Ok WN PR

iii. Instrumental motivation in mathematics

Four items are used in PFS as well as in PISA 281@PISA 2003to measure
instrumental motivation for mathematics (INSTMOTable 7 shows the item wording
and the international item parameters for this scale. The response categories vary from
“Stragregl,y “ Agree”, “DidsaggeeeeA] |t ote®sr mongltybe
so the higher difficulty corresponds to the higher level of motivation.H®iridex, item
difficulties do not vary considerably.

Table 7. Item parameters for instrumental motivation for mathematics (INSTMOT)

Iltem Thinking about your views on mathematics: to what Parameter estimates
extent do you agree with the following statements?

Delta tau_1 tau_2

ST29Q02 b ) Making an effort in mathematics is worth it because -0.21392 -2.92583 -0.54753

will help me in the work that | want to do later on

ST29Q05 e )

Learning mathematics is worthwhile for me becaus -0.26314 -2.80478 -0.65997
it will improve my career <prospects, chances>
ST29Q07 g ) Mathematics is an important subject for me becaus 0.29837  -2.76227 -0.34159

need it for what | want to study laten
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ST29Q08 h ) I will learn many things in mathematics that will hel 0.17869  -2.95336 -0.51783
me get a job

Source:OECD (2014)PISA 2012 Technical Repoiftable 16.10, p322

iv. Science seléfficacy

Ei ght i tems measur defficgcy @heiucdnédertcesin perfoaming nc e s e |
sciencerelated tasks) are includéa PISA 2006andremain inPISA 2015 These items
cover important themes identified in the science literacy framework: identifyiagtsici
guestions, explaining phenomena scientifically and using scientific evidéabée 8
shows the item wording and the international item parameters for this scale. All items must
be reverse coded for IRT scaling so that positive WLE scores onethisndex indicate
higher levels of seléfficacy in science.

Table 8. Item parameters for science seléfficacy (SCIEEFF)

Iltem How easy do you think it would be for you to perform the Parameter estimates
following tasks on your own?

Delta tau 1 tau 2 tau 3

ST17Q01 a) Recognise the science question that underlies a newsg

report on a health issue

ST17Q02 b) Explain why earthquakes occur more frequently in som
areas than in others

ST17Q03 c) Describe the role of antibiotics in the treatment of disea

ST17Q04 d) Identify the science question associatétth the disposal
of garbage

ST17Q05 e) Predict how changes to an environment will affect the
survival of certain species

ST17Q06 f) Interpret the scientific information provided on the
labelling of fooditems

ST17Q07 g) Discuss how new evidence can lead you to change you
understanding about the possibility of life on Mars

ST17Q08 h) Identify the better of two explanations for the formation 0.25
acid rain

Source:OECD (2009)PISA 2006 Technical Repoifable 16.16, p322

V. Instrumental motivation in science

Five items measuring the construct of instrumental motivation are includedPi&¥n
2006and used to study the tresloetweernPISA 2006and PISA 2015Table 9shows the
item wording and the international item parameters for this scale. All items are inverted for
IRT scaling: positive WLE scorem this new indexndicate higher levels of instrumental
motivation to learn sciencén PISA 2015, there aréitems instead of 5 (item ST35Q03
was dropped in PISA 2015). However, the transformation equation linksitéras from
PISA 2006 to the items from PISA 2015. Thereforstrumentamotivation inscience
can becomputedwith 5 items using the parametefrom PISA 2006.
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Table 9. Item parameters for instrumental motivation to learn science (INSTSCIE)

Item How much do you agree wih the statements below? Parameter estimates
(Strongly agree/Agree/Disagree/Strongly disagree)

Delta tau_l tau_ 2 tau_3

ST35Q01 a) Making an effort in my <school science> subject(s) is -0.21

worth it because this will help me in the work | want to dc
lateron

ST35Q02

b) What | learn in my <school science> subject(s) is 0,24
important for me because | need this for what | want to

study later on
ST35Q03 c) | study <school science> because | know it is useful fc —0.37

me
ST35Q04 d) Studying my <school science> subject(s) is worthwhil¢ 0,00

for me because what | learn will improve my career

prospects
ST35Q05 e) | will learn many things in my <school science> -3.76 -0.29

subject(s) that wilhelp me get a job

Note ltem catRgomige y Agrager®’'es"a,gre®r ommrgd y“ di sagree” ;
inverted for scaling.

Source:OECD (2009)PISA 2006 Technical Repoiftable 16.12, p320

vi. Disciplinary climae in language of instruction

This scale provides information on disciplinary climate in the classroom (DISCLIMA)
included from PISA 2009. There are five items in this scale, each with four response

categories vardisageg ,frfdmsagtreenglagrdég.r eTeie t o “ S
items in this scale must be reverse coded (i
di sciplinary c¢climate and | ower WLE's a poorer

item difficultiesindicate aspects of disciplinary climate that are less likely to be found in
the classroom environment. Ala 10shows the item wording and the international item
parameters for this scale. The item difficulties (deltas) for all the items in this scalke are
negative, which means that the items are relatively easier to endorse.

Table 10 Item parameters for disciplinary climate in language of instruction (DISCLIMA)

Item How often do these things happen in your <tes Parameter estimates
language lessons>?

Delta tau_1 tau_2 tau_3

ST36Q01  Students don't listen to what the teacher says -1.9113

ST36Q02  There isnoise and disorder
ST36Q03  The teacher has to wait a long time for student -2.0953

to <quieten down>

ST36Q04  Students cannot work well
ST36Q05  Students don't stavtorking for a long time after -2.1123

the lesson begins

Source:OECD (2012)PISA 2009 Technical Repofiable 16.20, 296
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vii. Disciplinary climate in mathematics

This scale provides information on disciplinary climate in thethematics lessons
(DISCLIM in PFS but named DISCLIMA in PISA 2012) based on five items. The four

response categories are “Every |l esson”, “ Mo st
har dl y e vilehoivs theTteanowlording and the international ifganameters for
this scale.

Table 11. Item parameters for disciplinary climate in mathematics (DISCLIM, PISA 2012)

Item How often do these thing$appen in your mathematics ~ Parameter estimates
lessons?

Delta tau_1 tau_2
ST81Q01 a ) Students don’t | isten 035916 -2.06346 -0.61398

ST81Q02 b ) There is noise and disorder 0.19734 -1.73779 -0.50655

ST81Q03 c ) The teachehas to wait a long time for students to -0.09943 -1.54240 -0.41861

<quiet down>
ST81Q04 d ) Students cannot work well -0.30906 -1.71494 -0.55403
ST81Q05 e ) Student s start w-0.14801 -1.44841 -0.40606

the lesson begins
Source:OECD (2014)PISA 2012 Technical Repofable 16.32, p331

viii. Disciplinary climate in science

This scale provides information othe disciplinary climate insciencelessons
(DISCLIClI) based on five i tems. Hvdrele sfsooliost,r e'sponse
| ess Somé , | eand'Nenvse'r or hardly ever”. Table 12
and the international item parameters for this sddfe that thesgparameters were
obtained from a Generalised Partial Credit Model (se¢ Bex 7 for further explanation).

Table 12. Iltem parameters for disciplinary climate inscience(DISCLI ClI, PISA 2015

Item How often do these things hgpen in your science  Parameter estimates
lessons?

beta d1 d_2 d_3 alpha
ST097Q01 Students don’t I i st 1.25309 0.51737 -1.77046

ST097Q02 There is noise and disorder 0.19407 1.22680 0.34986 -1.57666 1.29726
ST097Q03 The teacher has to wait a long time for -0.00888 1.07093 0.31662 -1.38755
students to <quiet down>

ST097Q04 Students cannot work well -0.33810 1.08205 0.48490 -1.56696 0.79547
ST097Q05 Student s do nforalorg tinger -0.18866 0.99587 0.37880 -1.37468
after the lesson begins

Source:OECD (20T), PISA 205 Technical ReportTable 16c.
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ix. Teacherstudent relationship

Five items on teacheatudent relations are included from the PISA 2012 Student

Questionnaire. This scale provides informatio
student performance. There are foagreé response
“Agree’” , “Di s adjsaggeeé” tAd | “ &t e ons gllanie 43shoksse r ever se

the item wording and the international item parameters for this scale. The statement that
students generally find the most difficult to agree with is that most oftdechers really
listen to what students have to say.

Table 13. Item parameters for teachers student relations (STUDREL)

Item Thinking about the teachers at your schoolto what Parameter estimates
extent do you agree with the following statements?

Delta tau_1 tau_2

ST86Q01 a Students get along well with most teachers -0.25440 -2.61793 -0.67095

ST86Q02 b ) Most teachers are i nt 002701 -258166 -0.58553
being

ST86Q03 c Most of my teachers really listen to what | have 0.26661 -2.63891 -0.47193
say

ST86Q04 d If I need extra help, | will receive it from my -0.11302 -2.23629 -0.77270
teachers

ST86Q05 e Most of my teachers treate fairly 0.07380 -2.02169 -0.91774

Source:OECD (2014)PISA 2012 Technical Repofable 16.36, p333

d. Other complex questionnaire variables
i. Index of economic, social and cultural status (ESCS)

One key variable for the analyses reported in the school report is the index of economic,
social and cultural status (ESC$She ESCSndexwas used first in the PISA 2000 analysis
and at that timewas derived from five indices: highest occupationalustaif parents
(HISEI), highest educational level of parents (PARED), and three IRT scales based on
student reports on home possessions: family wealth (WEALTH), cultural possessions
(CULTPOSS) and home educational resources (HEDRES). Since PISAtROEBES
has beenderived from three indices: highest parental occupation (HISEI), highest
educatioml level of parentPARED), and one IRT scale based on student reports on home
possessionsncluding books in the home (HOMEPQOS). However, until PISA 2@
principal component analysi®CA) was based on OECD countries only. In PISA 2015,
the PCA is estimated across all countries concurrently. Thus, all countries and economies
contribute equally to the estimation of ESCS scores.
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Figure 2. Computation of ESCSn PISA 2015

Missing values for students with missing data for only one variable must be imputed
with predicted values plus a random component based on a regression on the other two
variables. If therare missing data on more than one variable, ESCS is not computed for
that case and a missing value is assigned for ES®S. imputed variables were
standardied for OECD countries and partner countries/economies with an OECD mean of
0 and a standard devian of 1.

Standardied variables with imputed values were used in the PCA to obtain ESCS
values as component scores for the first principal component across equally weighted
countries (OECD and partner countries/economiéshould benotel that in previous
cycles, the PCA was based on OECD countries only. For partner countries/economies,
ESCS scores were simple indices using stansiddimputed variables, fixed factor scores
from PCA across OECD countries, and the eigenvalue of theriimsigal component (see
PISA 2012 Technical Report). In PISA 2015, the PCA is estimated across all OECD and
partner countries/economies concurrently. Thus, all countries and economies contribute
equally to the estimation of ESCS scores. However, for tropea of reportinghe ESCS
scale has been transformedgth 0 being the score of an average OECD studenf dmaiing
the standard deviation across equally weighted OECD countries.

In the PFS, ESCS scores are obtained as:

r()3%ro! 2% r(/-04B
R

%3 # 3

wherg ,f and arethe OECD factor loadings,is the eigenvalue of the first principal
componentH| SE I’ RAREMOMBP®S't hest“aOEHG@D di sed” vari a
and- equals1.915 HISEI must be standardised with a mearbdf50and a standard
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deviation 0f21.98 PARED with a mean of3.85and a standard deviation 8f0§ and
HOMEPOS with a mean @.00and a standard deviation D00

Table ¥ shows the factor loadings for tHISA 2015 participating countries and
economies

Table 14. Factor loadings for PISA 2015 participating countries and economies

HISEI PARED HOMEPOS Reliability
Albania 0.82 0.82 0.74 0.69
United Arab Emirates 0.74 0.79 0.48 0.36
Argentina 0.84 0.82 0.75 0.72
Bulgaria 0.82 0.81 0.69 0.67
Brazil 0.82 0.80 0.78 0.71
Colombia 0.81 0.78 0.80 0.70
Costa Rica 0.82 0.79 0.82 0.73
Dominican Republic 0.79 0.77 0.75 0.66
Algeria 0.79 0.76 0.72 0.62
Georgia 0.78 0.76 0.76 0.62
HongKong 0.84 0.81 0.76 0.73
Croatia 0.82 0.80 0.70 0.67
Indonesia 0.83 0.81 0.80 0.74
Jordan 0.81 0.83 0.73 0.67
Kazakhstan 0.72 0.77 0.69 0.44
Kosovo 0.76 0.76 0.70 0.58
Lebanon 0.60 0.79 0.77 0.54
Lithuania 0.83 0.81 0.71 0.68
Macao 0.79 0.80 0.70 0.64
Moldova 0.80 0.76 0.76 0.65
Macedonia 0.77 0.76 0.72 0.61
Malta 0.84 0.82 0.65 0.67
Montenegro 0.79 0.76 0.70 0.61
Malaysia 0.85 0.76 0.80 0.73
Peru 0.86 0.82 0.81 0.76
Qatar 0.74 0.78 0.50 0.38
B-S-J-G (China¥ 0.84 0.80 0.80 0.74
Cyprus 0.85 0.82 0.70 0.70
Romania 0.81 0.78 0.74 0.67
Russian Federation 0.80 0.80 0.70 0.63
Singapore 0.83 0.82 0.77 0.73
Chinese Taipei 0.79 0.80 0.75 0.67
Thailand 0.82 0.81 0.79 0.72
Trinidad and Tobago 0.76 0.75 0.70 0.57
Tunisia 0.83 0.79 0.80 0.73
Uruguay 0.83 0.82 0.77 0.73
Vietnam 0.82 0.83 0.80 0.74
Australia 0.80 0.79 0.67 0.60

Table 14. Factor loadings for PISA 2015 participating countries and economiesant)

| HISEI PARED HOMEPOS Reliability
Austria 081 0.79 0.72 ' 0.66
Belgium 0.84 0.79 0.71 0.68
Canada 0.80 0.79 0.64 0.58
Switzerland 0.82 0.81 0.69 0.68
Chile 0.85 0.84 0.77 0.76
Czech Republic 0.82 0.76 0.72 0.65
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Germany 0.83 0.81 0.74 0.70
Denmark 0.83 0.79 0.68 0.65
Spain 0.85 0.83 0.74 0.73
Estonia 0.83 0.78 0.68 0.63
Finland 0.80 0.76 0.68 0.59
France 0.83 0.78 0.72 0.66
United Kingdom 0.80 0.76 0.73 0.63
Greece 0.83 0.82 0.71 0.70
Hungary 0.85 0.83 0.75 0.74
Ireland 0.81 0.80 0.70 0.65
Iceland 0.75 0.76 0.65 0.53
Israel 0.80 0.79 0.68 0.60
Italy 0.83 0.79 0.72 0.68
Japan 0.74 0.76 0.68 0.54
Korea 0.78 0.79 0.73 0.62
Luxembourg 0.86 0.79 0.75 0.72
Latvia 0.83 0.82 0.72 0.69
Mexico 0.85 0.85 0.80 0.77
Netherlands 0.81 0.78 0.75 0.67
Norway 0.80 0.78 0.68 0.60
New Zealand 0.81 0.75 0.68 0.58
Poland 0.81 0.80 0.71 0.65
Portugal 0.86 0.84 0.76 0.75
Slovak Republic 0.84 0.82 0.74 0.72
Slovenia 0.84 0.82 0.69 0.68
Sweden 0.82 0.77 0.66 0.61
Turkey 0.82 0.79 0.77 0.68
United States 0.84 0.81 0.74 0.71
Puerto Rico 0.82 0.77 0.72 0.65
Spain 0.84 0.83 0.74 0.72
QMA 0.83 0.82 0.74 0.69
QNC 0.81 0.81 0.74 0.67

* B-S-JG (China) refers to the four PISA participating china provinces: Beijing, Shanghai, Jiangsu, Guan

Source:OECD (207), PISA 2015 Technical Repp@hapter 16

ii. Highestoccupational status of parents (HISEI)

Occupational data for both the student’ s fat
ended questions in the Student Questionnaire. The responses must be codedidi four
International Sindard Classification oDccupation(ISCO) codes (ILO, 2007). Details
about ISCO codes can be found in the PISA 2012 Student Questionnaire Codebook that
wi || be provided by the OECD. Once the parent
be mapped to the international seeimononic index of occupational status (ISEI)
(Ganzeboom, 2010). In PISA 2015, the new ISCO and ISEI in their 2008 version were
used rather than the 1988 versions that had been applied in the previous four cycles. Like
in PISA 2012 and PISA 2015, the new ISCO and ISEI in their 2008 version must be used
in the PFS. SAS® and SPSS® programmes for mapping {&COccupation code to
ISEI-08 are provided by the OECD to the National Service Provider.

Three indices are calculated based on this
(BFMJ 2) ; mot her’s occupational status (BMMJ1)
parents (HISEI), which adeesponds to the higher ISEI score of either parent or to the only

PISA-BASED TEST FORSCHOOLS TECHNICAL RIPORT 2016 © OECD 201



64— CHAPTER 3: DATA PROCESSING

avail able parent’s | SEI score. For all three
occupational status.

iii. Education levels of parents (PARED)

Student s’ r e s pon seusation mystahe dlasaifgpd usiagr IRCED a |
(OECD, 1999). Indices on parental education must be constructed by recoding educational
qualifications into the following categories: (0) None, (1) ISCED 1 (primary education),
(2) ISCED 2 (lower secondary), (3)T&D Level 3B or 3C (vocational/preocational
upper secondary), (4) ISCED 3A (general upper secondary) and/or ISCED-#(fieny
postsecondary), (5) ISCED 5B (vocational tertiary) and (6) ISCED 5A or 6 (theoretically
oriented tertiary and pogtraduatg Indices with these categories must be created for the
student s’ mot her (MI SCED) and the students’ f
the highest educational level of parents (HISCED) corresponds to the higher ISCED level
of either parent. The dex for highest educational level of parents must also be recoded
into estimated number of years of schooling (PARED). The mapping of ISCED levels to
years of schooling (PARED) was updated in 2009 and 2015 for some countries, taking into
accountchangesmmountri es’ educational systems. A mapyf
schooling is provided in Tablis.

Table 15. Mapping of ISCED to years

Country name Completed Completed Completed Completed Completed Completed Completed
ISCED ISCED ISCED ISCED ISCED level 3A ISCED ISCED
level O level 1 level 2 level 3B-3C and/or ISCED level 5B level 5A or

level 4 ISCED level
6

OECD

Australia 3 6 10 11 12 14 15

Austria 3 4 9 12 12.5 15 17

Belgium 3 6 9 12 12 15 17

Canada 3 6 9 12 12 15 17

Chile 3 6 8 12 12 16 17

Czech Republic 3 5 9 11 13 16 16

Denmark 3 7 10 13 13 16 18

Estonia 3 6 9 12 12 15 16

Finland 3 6 9 12 12 14.5 16.5

France 3 5 9 12 12 14 15

Germany 3 4 10 13 13 15 18

Greece 3 6 9 115 12 15 17

Hungary 3 4 8 105 12 135 16.5

Table 15. Mapping of ISCED to years ¢onf)

Country Completed Completed Completed Completed Completed Completed Completed
name ISCED ISCED ISCED ISCED ISCED level 3A ISCED ISCED
level O level 1 level 2 level 3B or and/or ISCED level 5B level 5A or

ISCED level
6
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Iceland 3 7 10 13 14 16 18
Ireland 3 6 9 12 12 14 16
Israel 3 6 9 12 12 15 15
Italy 3 5 8 12 13 16 17
Japan 3 6 9 12 12 14 16
Korea 3 6 9 12 12 14 16
Latvia 3 4 8 11 11 14 16
Luxembourg 8 6 9 12 13 16 17
Mexico 3 6 9 12 12 14 16
Netherlands 8 6 10 13 12 15 16
New Zealand 3 55 10 11 12 14 15
Norway 3 6 9 12 12 14 16
Poland 3 . 8 11 12 15 16
Portugal 3 6 9 12 12 15 17
Slovak Republic 3 4 9 12 13 16 18
Slovenia 3 4 8 11 12 15 16
Spain 3 5 8 10 12 13 16.5
Sweden 3 6 9 11.5 12 14 16
Switzerland 3 6 9 12.5 12.5 14.5 17.5
Turkey 3 4 8 12 12 14 16
United Kingdom 3 7 10 11 12 14 16
United States 3 6 9 12 14 16
Partners

Albania 3 6 10 12 12 16 16
Algeria 3 5 9 11 12 12 15
Argentina 3 6 10 12 12 14.5 17
Brazil 3 5 9 12 12 14.5 17
B-S-J-G (China) 3 6 9 12 12 15 16.5
Bulgaria 3 4 8 10 12 15 17.5
Colombia 3 5 9 11 11 14 15.5
Costa Rica 3 6 9 11 12 14 16
Croatia 3 4 8 11 12 15 17
*Cyprus 3 6 9 12 12 15 16.5
Dominican Republic 3 6 9 11 12 14 16
FYROM 3 5 9 13 13 15 17
Georgia 3 6 9 11 12 13 15.5
Hong Kong (China) 3 6 9 11 13 14 16
Indonesia 3 6 9 12 12 14 15
Jordan 3 6 10 12 12 14.5 16
Kazakhstan 3 4 9 115 125 14 15
Kosovo 3 5 9 12 14 16 18
Lebanon 3 6 9 12 12 15 16
Lithuania 3 3 8 11 11 15 16
Macao (China) 3 6 9 11 12 15 16
Malaysia 3 6 9 11 13 16 18

Table 15. Mapping of ISCED to years ¢ont)

Country Completed Completed Completed Completed Completed Completed Completed
name ISCED ISCED ISCED ISCED ISCED level 3A ISCED ISCED

level O level 1 level 2 level 3B or and/or ISCED level 5B level 5A or
ISCED level
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Malta 3 6 9 12 13 15 17
Moldova S 4 9 11 12 14 16.5
Montenegro 3 4 8 11 12 15 16
Peru 3 6 9 11 11 14 17
Qatar 3 6 9 12 12 15 16
Romania 3 4 8 11.5 12.5 14 16
Russia 3 4 9 11 11 13 16
Singapore 8 6 8 10 11 13 16
Chinese Taipei 3 6 9 12 12 14 16
Thailand 3 6 9 12 12 14 16
Trinidad and Tobago 3 5 9 12 12 15 16
Tunisia 3 6 9 12 13 16 17
United Arab Emirates 3 5 9 12 12 15 16
Uruguay 3 6 9 12 12 15 17
Viet Nam 3 5 9 12 12 . 17

Note: ISCED level 0 = prerimary education; ISCED level 1primary education; ISCED level 2 = lower secondary
education; ISCED level 3BC = upper secondary education providing direct access to the labour mark&Q@ERD 5B
programmestSCED level 3A = upper secondary education providing access to ISCED 5A and 5B programmes, ISCEL
4 = nontertiary postsecondary; ISCED level 5B = namiversity tertiary education; ISCED level 5A = university level
tertiary eduation; ISCED level 6 = advanced research programmes.

*Note by Turkey: The information in this document with reference to « Cyprus » relates to the southern part of the Isla
There is no single authority representing both Turkish and Greek Cppopte on the Island. Turkey recognises the Turkis
Republic of Northern Cyprus (TRNC). Until a lasting and equitable solution is found within the context of the United N
Turkey shall preserve its position concerning the *“C
Note by allthe European Union Member States of the OECD and the European Union: The Republic of Cyprus is reca
by all members of the United Nations with the exception of Turkey. The information in this document relates to the are

the effective control athe Government of the Republic of Cyprus.

Source:OECD (207), PISA 2015 Technical Reppnnex D.

iv. Household possessions

In PISA 2015, students reported the availability of 16 household items at home (ST011)
including three countrgpecific householdems that were seen as appropriate measures of
family wealth within thecontext of thecountry. In addition, students reported the amount
of possessions and books at home (ST012, STBAVEPOS is a summary index of all
household and possesssdi®T011, ST012 and ST013). HOMEPOS is also one of three
components in the construction of the PISA index of economic, social and cultural status.
In PES, the 16 household ite@® includedn the assessment

Thecomputation of thébome possessions scate PISA 2015 waperformed in a way
that differed from previous cycles. The IRT model has changed fthenPartial Credit
model to the GeneralidePartial Credit model for the purpose of crassdtural
comparability (see Text Bokfor further explanation)Categories for the number of books
in the home are unchanged in PISA 20I5Be variable indicating the number of books at
home is recoded from the origindlcategories int@®: (0) 0-25 books, (1) 2400 books,
(2) more than 100. Questiods-STO01201 am 15STO01X02 are recoded from the
original 4 categories int@: (0) “None or ong, (1)“Two” (2) “Three or moré The rest of
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the questiongetain four categoriesThe STO1llitems (1Z=y e s ""n 02 wer e —rever s,
coded so that a higher level indicates the presence of the indicator.

Box 7. Scaling procedures of Context Questionnaire in PISA 2015

As in previous cycles of PISA, one subset of the derived variables was constructed us
(item response theory) scaling tnetlology. In the IRT framework, a number of different moo
can be distinguishedusing the Generalised Partial Credit Mod@gPCM) (see below) for
constructing derived variables in the PISA 2015 Context Questionnaires.

For each item, item responses a@deiled as a function of the latent constrdct, With the
one-parameter model (Rasch model; Rasch, 1960) for dichotomous items, the probab
person selecting category 1 instead of 0 is modelled as

v y Qwi- 1
Lw psH . H_
P Qwr- T

whereP(X_ji=1) is the probability of persgnto score 1 on item d _ig the estimated later
trait of persorj andb; the estimated location or difficulty of iteion this dimension. In the
case of items with more than two)(categories (e.d-ikert-type items), this model can t
generalised to the Partial Credit Model (Masters and Wright, 1997), which takes the for

QB — 1 Q
B QuB — T Q

06 &M

whereP(X;=k) denotes the probability of perspto scorek on itemi out of them possible
scoresontheitenljdenot es t he person’ s b gvesdhe gendra
location or difficulty of the item on the latent continuum anddgnote dditional step
parameters. This model has been used throughout previous cycles of PISA for scaling
variables of the context questionnaires. However, research literature (especiallyaral:
Jehangir, 2014) suggests that a generalisation of tideltheGCPM(Muraki, 1992), is more
appropriate in the context of PISgince it allows for the item discrimination to vary betwe
items within any given scale. This model takes the form of

% w QwB | — 1T Q
B QwB | — 1 Q

in which the addit i oniallowsdortisedtems aha stadettoi cantmik
with different weights to the measurement of the latent construct.

Most of the scales were analysed based orb 2iata only (regular scales) and others, m
sciencerelated scales were analysed to allow for comparisons witlvéightedlikelihooc
estimates (WLE; Warm, 1989) obtained in PISA 2006 (trend scales, see below).
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Box 7. Scalingprocedures of Context Questionnaire in PISA 20156nt)

The GCPM described above contains three kinds of item parameters: one relating to th
location or difficulty of the itemi (), one relating to the deviance of each of the single res
categries from this location parameté®)( , and one relating

slope (). The following figure displays the category characteristic curves (CCC) of ¢
categoryitem (e.g.alLiketty pe i tem with respossgreat
“Agree”, and “Strongly agree”). The th
this representation. The overall item location or difficulty parambtaran be regarded as
item's | ocation on etcdngruct tabheaneasured.dinet threshol
parametersd, of anm-category item represent deviations from this general location.

s k=0
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Item characteristic curves for a fecategory item under the GPCM. Model parameter
highlighted in blue.

Source:OECD (2017)PISA 2015 Technical Repp@hapter 16.

Table B shows the wording of items used for the computation of HOMEPOS. Table
17 provides international item parameters for HOMEPOS it8m&11, ST012 and ST013
Table Bprovides national item parameters for item®EITQ17 to STO11Q1@vhich were
nationally scaled).

HOMEPOS is also one of three components in the construction of the index of
economic, social and cultural status (or ESCS; see the subsection on ESCS index
constructionabovein this section). The National Service Provider may want to consider
recodng the variables using 0 abe minimum value since it is the default value in
CONQUEST, othe syntax may give some errors during the computation. If otheraseftw
is used, chechlg the minimum value establisd asthe defaultis recommended
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Table 16. Home possession items

In your home, do you have:

STO11Q02TA A room of your own

ST011QO04TA A computer you can use for school work

STO11QO06TA A link to the Internet

ST011Q08TA Books of poetry

STO011Q10TA Books to help with your school work

ST011Q12TA A dictionary

STO011Q17TA <Countryspecific wealth item 1>

STO11Q19TA <Countryspecific wealth item 3>
ST12 How many of these are at you home?

ST012Q01TA Televisions

ST012Q03TA Rooms with a bath or shower

ST012Q06NA Computers (desktopomputer, portable laptop, or notebook)

STO12Q08NA E-book readers (e.g. <Kindf>, <Kobo>, <Bookeen>)

STO13QO01TA How many books are there in your home?
Source:OECD (207T), PISA 2015 Technical Repp@hapter 16.
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Table 17. International item parameters for HOMEPOS

Parameter estimates

beta d.1
STO11QO01TA A desk to study at -0.996 0.996
ST011Q02TA A room of your own -0.815 0.767
STO11QO03TA A quiet placeto study -1.137 0.813
ST011Q04TA A computer you can use for school work -0.345 2.030
STO11QO05TA Educational software 0.340 0.952
STO011QO06TA Alink to the Internet -0.417 2.448
STO011QO07TA Classic literature (e.g. <Shakespeare>) 0.229 0.590
STO011Q08TA Books of poetry -1.387 0.485
STO11QO09TA Works of art (e.g. paintings) 0.151 0.870
ST011Q10TA Books to help with your school work -1.226 0.593
STO11Q11TA <Technical reference books> 0.188 0.886
ST011Q12TA A dictionary -1.746 0.701
ST011Q16N  Books on art, music, or design -1.027 1.256
A
STO011Q17TA <Countryspecific wealth item 1> -0.898 1.362
STO011Q18TA <Countryspecific wealth item 2> -0.723 1.465
STO011Q19TA <Countryspecific wealthitem 3> -1.174 1.004
STO12QO01TA Televisions -0.740 1905 -0.718 -1.187 0.623
ST012Q02TA Cars 0.562 0.744  -0.056 -0.688 0.979
ST012Q03TA Rooms with a bath or shower 0.437 1356 -0.416 -0.939 0.982
ST012Q05N  <Cell phones> with Internet accggsg, -0.452 0.362 -0.507 0.145 0.838
A smartphones)
ST012Q06N  Computers (desktop computer, portable 0.206 0.632 -0.169 -0.464 1.691
A laptop, or notebook)
ST012Q07N  <Tablet computers> (e.g. <iPad®>, 0.812 0.487  -0.305 -0.182 0.876
A <BlackBerry® PlayBookTM>)
ST012Q08N  E-book readers (e.g. <KindleTM>, <Kobo>, 1.796 -0.241 -0.254 0.495 0.647
A <Bookeen>)
ST012Q09N  Musical instruments (e.g. guitar, piano) 0.883 0.125  -0.308 0.183 0.651
A
STO13QO01TA How many books are there in your home?  0.840 0.679 0.829 -0.541 -0.286 -0.680 0.494

Source:OECD (207T), PISA 2015 Technical Repp@hapter 16.
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Table 18. National item parameters for HOMEPOS

STO011Q17TA ST011Q18TA STO011Q19TA
Countryname ~ beta apha  beta  alpha  beta  alpha
OECD

Australia 1.638 0.717 1.039 0.710 0.970 1.200
Austria -0.136 1.341 -0.730 0.674 1.187 1.250
Belgium (Flemish) 0.606 0.864 0.890 1.159 0.844 1.801
Belgium (French) -0.238 0.720 0.505 0.812 0.902 1.712
Canada -0.715 1.250 0.858 0.869 -0.041 0.845
Chile 0.988 0.749 0.085 1.701 -0.654 1.198
Czech Republic N/A N/A N/A

Denmark 0.847 2.910 N/A N/A

Estonia 0.118 1.448 -0.083 1.901 0.582 1.616
Finland -0.012 2.205 0.314 0.870 N/A

France -0.169 0.918 0.036 1.428 -0.230 1.423
Germany N/A 1.443 -0.556 0.752 2.359
Greece 0.165 1.687 -0.027 1.118 0.828 1.410
Hungary 0.058 0.718 0.156 1.134 -0.025 2.355
Iceland 0.820 1.245 1.438 1.217 1.375 0.718
Ireland -0.223 1.138 -0.186 0.812 -1.646 0.831
Israel 1.270 0.865 0.859 1.409 1.066 1.052
Italy 0.610 1.254 0.810 1.134 0.286 1.068
Japan -0.444 1.934 -2.544 0.724 -0.170 1.010
Korea -0.195 1.373 0.893 1.488 0.774 1.624
Latvia -0.616 1.768 -0.371 1.258 2.291 0.497
Luxembourg -0.645 0.617 0.584 1.317 -1.044 0.329
Mexico 0.235 1.089 -0.377 1.254 -0.479 1.362
Netherlands 0.752 0.783 1.117 2.825 0.204 1.102
New Zealand 0.271 0.893 1.686 0.854 1.603 1.307
Norway 0.084 1.875 -0.360 0.915 N/A

Poland 0.463 1.802 -0.093 2.369 0.066 2.315
Portugal -1.156 0.705 -0.393 1.267 1.027 1.201
Slovak Republic 0.053 1.290 -0.044 2.296 N/A

Slovenia -0.887 0.604 0.421 1.834 0.326 1.529
Spain -0.350 1.588 0.348 0.716 1.115 0.867
Sweden 1.099 1572 1.487 0.826 0.857 0.916
Switzerland 0.532 2.438 -0.736 0.630 0.003 1.416
Turkey -0.121 1.107 -0.236 1.735 0.902 1.487
United Kingdom (excl. Scotland) -0.938 0.442 -0.865 0.940 -0.282 1.389

STO11Q17TA STO11Q18TA - STO11Q19TA |
United Kingdom (Scotland) N/A 0.639 1.619 1.900 1.472
United States 0.901 0.871 -0.197 1.392 0.469 1.258
Partners

Albania -0.898 1.362 -0.723 1.465 -1.174 1.004
Algeria N/A N/A N/A

Argentina 0.484 0.346 0.035 1.244 -1.125 1.783
Brazil 0.443 1.403 -0.063 1.230 0.782 1.493
B-S-J-G (China) 0.450 2111 0.018 2.436 -0.082 1.335
Bulgaria -0.282 2.199 0.001 2.175 0.236 1.363
Colombia -0.129 1.721 N/A -0.877 0.915
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Table 18. National item parameters for HOMEPOS ¢ont)

Costa Rica -0.759 1.278 0.034 1.592 0.757 1.225
Croatia -0.087 0.935 0.209 1.117 0.342 1.535
*Cyprus 1.123 1.046 1.760 1.340 1.031 1.370
Dominican Republic -0.139 1.330 0.302 1.710 -0.539 1.282
FYROM 0.956 1.212 1.419 0.979 N/A

Georgia 0.704 1.073 0.933 1.225 1.596 1.228
Hong Kong (China) -0.090 1.255 0.660 2111 0.672 0.796
Indonesia 0.017 1.459 -1.723 1.063 0.168 2.101
Jordan 0.219 0.916 0.017 1.281 0.117 1.650
Kazakhstan -0.006 2.677 0.000 2.047 -0.495 1.169
Kosovo -1.289 1.342 -0.562 1.459 0.126 1.876
Lebanon -0.388 1.407 -0.641 1.397 -1.654 0.680
Lithuania 0.053 2.357 0.572 1.141 0.202 1.783
Macao (China) 0.651 2.051 -0.095 2.325 0.206 1.803
Malaysia -3.237 0.737 -2.647 0.821 0.203 1.550
Malta 1.282 1.241 1.499 0.847 1.809 1.167
Moldova -0.070 1.910 N/A N/A

Montenegro -0.500 2.070 -0.122 2.063 0.010 2.284
Peru 0.310 1.438 -0.641 1.875 -0.105 2.037
Qatar 0.223 0.897 0.064 1.556 0.020 1.227
Romania -0.759 1.192 -1.342 0.788 0.068 1.899
Russia 1.183 2.220 0.714 1.667 0.701 1.464
Singapore -0.049 1.836 1.109 1471 N/A

Chinese Taipei 0.560 2.208 -0.232 1.333 -0.187 1.744
Thailand 0.238 2.405 1.625 1.304 0.180 1.981
Trinidad and Tobago -0.559 1.159 -1.388 0.813 -0.793 0.536
Tunisia -0.410 1.679 -0.068 1.912 -1.374 1.295
United Arab Emirates 0.185 1.389 0.205 1.297 0.157 1.432

STO11Q17TA STO011Q19TA

Uruguay -0.088 0.487 -1.176 1.585 -0.072 2.496
Viet Nam 0.087 2.643 -2.239 0.989 0.566 2121

*Note by Turkey: The information in this document with referencegprus relates to the southern part of the Island. There is no single
authority representing both Turkish and Greek Cypriot people on the Island. Turkey recognises the Turkish R&mutiiero Cyprus

(TRNC). Until a lasting and equitable solution is found within the context of the United Nations, Turkey shall presesitoitsqpncerning
the “Cyprus issue’”.

Note by all the European Union Member States of the OECD and the Eutdpean The Republic of Cyprus is recognised by all members of
the United Nations with the exception of Turkey. The information in this document relates to the area under the effieotivétben
Government of the Republic of Cyprus.

Source:OECD (2017) PISA 2015 Technical Repoftable 16

v. Reader profiles

Students that participated in the PFS are classified into six profiles of readers based on
whether they regularly read comic books, magazines, newspapers, fiction dinctioon
books for enjoymentas an i ndicator of how-aSwealdse” their
on their awareness of effective learning strategies to understand, remember and summarise
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information-as i ndi

cators of

how

“de e p3illudtrétes i r
how the reading process can be characterised along the width and depth dimensions.

Figure 3. How the reading process can be characterised
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Source: OECD (2010),PISA 2009 Resultsearning to Learn: Student Engagement, Strategies and
Practices (Volume Ill)Figure 111.1.19

As in PISA 2009, students in PFS must be grouped into the six profiles shown in Figure
4. Latent class analysis must be performed to classify students intix {pr@fdes. This

readi

subsection first describes how to create the seven variables used in the latent profile

analysis and then explains how to perform the latent profile analysis in order to classify
students into reader profile8lplus syntax to perform thesanalyses will be provided by

the OECD.

Figure 4. Profile of readers

Reads all material

Reads magazines

Does not read any

regularly and news papers material regularly
regularly
High levels of effective learning Deep and wide Deep and narrow | Deep and highly
strategies readers readers restricted readers

Low levels of effective learning
strategies

Surface and wide
readers

Surface and narrow
readers

Surface and highly
restricted readers

Source:OECD (2010)PISA 2009 Results: Learning to Learn: Student Engagement, Strategies and Practices

(Volume 111} Figure 111.1.20
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Construction of variables

Questions ST25Q01 to ST25Q05 included from PISA 2009 Student Questionnaire
about students’ frequency of reading certain
variabl es named “magazine”, c achiocthese “ f i ct i o1

dummy variables equals one if the student dec
mont h?” or “sever al times a week?’ and zero if
“never or al most never ", “antfhew. ti mes a year'’

Two other variables must be derived from questions relative to two-gogtation
tasks “Understanding and remembering” (UNDREM
Both metacognition tasks consist of a stem (which is a reading task) and a set of strategie

For each strategy listed in items ST41Q01 to ST41Q06 from the PISA 2009 Student
Questionnaire, students are asked to rate the usefulness of the strategy for understanding
and remembering a text, using a scale ranging from 1 to 6. For each studestonase
must be calculated according to the following set of nine order relations:

T 1 f ST41Q03>ST41Q01 then student’'s score is

T I'f ST41Q03>ST41Q02 then student's score is
T I'f ST41Q03>ST41Q06 theaseftudent’' s score is
T I'f ST41Q04>ST41Q01 then student's score is
T I'f ST41Q04>ST41Q02 then student's score is
T I f ST41Q04>ST41Q06 then student’'s score is
T 1 f ST41Q05>ST41Q01 then student’'s score is
T FIST41Q05>ST41Q02 then student’s score is s

T 1 f ST41Q05>ST41Q06 then student’'s score is

If any of the rates used in an order relation is missing, then the associated score must
also be missing. The nine created scores muatibed together and divided by nine. The
resulting proportion is the student’'s score o

For each strategy listed in items ST42Q01 to ST42Q05 from the PISA 2009 Student
Questionnaire, students are asked to rate the usefulness of the straseggrf@risinga
text, using a scale ranging from 1 to 6. For each student, eight scores must la¢edalcu
according to the following set of eight order relations:

T 1 f ST42Q04>ST42Q01 then student’'s score is
T 1 f ST42Q04>ST42Q03 then student’'s score is
T 1 f ST42Q04>ST42Q02 then student’'s score is
T IfST42Q05>ST42Q01 then student’s score is set |
T 1 f ST42Q05>ST42Q03 then student’'s score is
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T I'f ST42Q05>ST42Q02 then student's score is
T I'f ST42Q01>ST42Q02 then student's score is
M IfST42Q03>ST42Q02tme st udent’'s score is set to 1, (

If any of the rates used in an order relation is missing, then the associated score must
also be missing. The eight created scores must be added together and divided by eight. The
resul ting pr op oscoteiorotime MEFBASUWMhsealest udent ' s

Latent profile analysis

Latent profile analysis must be performed to identify profile of readers. This model
assumes that there are two dimensions (i.e., latent variables) when classifying students into
groups.Figure 5illustrates the two categorical latent variables model (a model with two
dimensions) employed to estimate profiles of studedriggure 5shows how the first
dimension, characterising the material students read several times a month or several times
a week- i.e., categorical latent variable Gl is identified by five variables: whether
students read regularly comic books, fiction, Hfiation, magazines and newspapers. The
second di mension, characterising s+tiedents’ aw:
categorical latent variable G2 is identified by two variables: awareness of effective
strategies to understand and remember information (UNDREM) and awareness of effective
strategies summarise information (METASUMJhese two metaognition indices
(UNDREM and METASUM) must be standaseld to an OECD mean of 0 and a standard
deviation of 1 (for the pooled data with equally weighted country samp@&{)REM
must be standarsid with a mean of 0.57 and a standard deviation of 0.30, and METASUM
with a mearof 0.60 and a standard deviation of 0.29.

Figure 5. Latent profile analysis with two categorical latent variables

magazine comic fiction nonfic news
C
Undrem Metasum

Means are specified to vary only across the classes within each dimdrisagn.
students are grouped into classes within each dimeraidnthen groupings are assigned
according to the combination of the two dimensionsafd G. Three classes must be
extracted from the first dimension, and two classes from the second dimension, resulting
in a total of 6 groups that students can be assignekt2a (8. St udent s’ assi gnmen
profiles must be performed using coetiats fixed at their international values. Input and
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output files of the latent class analysis performed wighuglsoftware on PISA 2009 data
will be provided by the OECD.

10. Survey weighting (the balanced repeated replication method)

Survey weights are regad to facilitate calculation of appropriate estimates of
sampling error and making valid estimates and inferences of the population. Statisticians
must calculate survey weights for all assessed students, to get estimates of standard errors,
conduct sigrficance tests and create confidence intervals appropriately.

A replication methodology must be employed to estimate the sampling variances of
PFS parameter estimates. This methodology accounts for the variance in estimates due to
the sampling of studentddditional variance due to the use of plausible values from the
posterior distributions of scaled scores is captured separately as measurement error.
Computationally the calculation of these two components can be carried out using SAS®
and SPSS® macros. Aiiional variance due to the comparison of PFS results with those
of PISA is captured separately by a link error. For further detailPk&& Data Analysis
Manual (OECD, 2009a or 2009b).

a. The balanced repeated replication method

The approach used for calculating sampling variances for PISA and therefore PFS
estimates is known dmlancedepeatedeplication (BRR), or balanced haldmples. The
particular wvariant knowihisaamianfohtye’'BRR methodh od mu st
must be implemented as follows.

In each school, students must be ranked on the basis of their first principal component
that was used to generate the plausible values. The first two students in the ordered list are
paired; the following two students areineal and so on. If a school has an odd number of
students, the last three students are grouped to form a triple. Let us assume that there are H
pairs of students, also referred as variance strata or zones, or-pat@a the sampling
literature. Pairare numbered sequentially, 1 to H.

A set of 80 replicate weights must then be created. Each of these replicate weights is
formed by assigning a weight of 1.5 to one of the two students in the stratum, and a weight
of 0.5 to the remaining student. In casg®re there are three units in a triple, either one of
the students (designated at random) receive a factor of 1.7071 for a given replicate, with
the other two students receiving factors of 0.6464, or else the one student receives a factor
of 0.2929, andhe other two students receive factors of 1.3536. The determination as to
which students receive inflated weights and which receive deflated weights is carried out
in a systematic fashion, based on the entries of the first H rows in a Hadamard matrix of
order 80. A Hadamard matfixontains entries that are +1 antl in value, and has the
property that the matrix, multiplied by its transpose, gives the identity matrix of order 80,
multiplied by a factor of 80.

For pairs of students:
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1 The +1 in the Hadamardatrix is converted to a weight of 1.5 for the first student
of the pair, and 0.5 for the second student of the pair;

1 The-1in the Hadamard matrix is converted to a weight of 0.5 for the first student
of the pair, and 1.5 for the second student of the pair

For triples of students:

1 The +1 in the Hadamard matrix is converted to a weight of 1.7071 for the first
student of the pair, and 0.6464 for the other two students of the triple;

1 The-1 in the Hadamard matrix is converted to a weight of 0.2929 for tbie fir
student of the pair, and 1.3536 for the other two students of the triple.

Table 1%ndTable 20describe how the replicate weights are generated for this method
in a fictitious example where there are 21 students in a participating sdladdd. 19
dispays an example of a Hadamard matfigble 19shows how the replicate weights are
assigned to each student.

Table 19. Hadamard Matrix

Column 80

8

Column 1 Column 2 Column 3

IR
IR
[l
-

Row 1
Row 2
Row 3
Row 4
Row 5

[N
[N
[N

=
=
3

[ = -
:
= £
~ N - K
. .
N - B -

Row 6 1 1 1

Row 8 1 -1 -1 -1
Row 9 1 1 -1 1

Row 10 1 1 1 1
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Table 20. Replicates for the Balanced Replicate method

Pseudestatum  Student FULL BRR BRR BRR é BRR
identifier WEIGHT WEIGHT WEIGHT WEIGHT WEIGHT

0.7071 0.7071 0.2929
0.6464 0.6464 1.3536 1.3536
0.6464 0.6464 1.3536 1.3536

Source:Based on OECD (2009pISAData Analysis Manual. Second editjdrable 4.12/4.13

b. The sampling variance estimator

As with all replication methods, the statistic of interest i€ computed based on the
sample §), and then again on each replicagte (E p O Iy = The replicates arthen
compared to the whole sample estimate to get the sampling variance, as follows:

. p ,
o) I 3 30

11. Statistical procedures for generating school report results

This section of the report has been developed to provide Statisticians with the
techniges needed to correctly analyse the PFS database. It helps them to confidently and
accurately implement procedures used for the production of the PFS school reports. This
section is largely based on the procedures described inl8#% Data Analysis Manual
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(OECD, 2009a and 2009b) which the reader can refer to for further detail. This section will
cover all cases of computations required for generating school report results.

a. Univariate statistics for context variables

Replicate weights have to be used for thenputation of the standard error for any
population estimate. The standard error of statistics for context variables only (i.e., not
involving performance variables) simply equals the sampling error, i.e., the square root of
the sampling variance estimateported in SectiohO.h

I. Percentage of students per category

For categorical variables, the statistic of interest is usually a percentstyel@fts per
category. Each percentage is estimated after deleting cases with missing values for the
variable of interest in the dataset. The procedure for estimating the percentage of students
per category and the corresponding standard error requstsdinputing the percentage
for the original sample (without weighting student data), and then computing 80 other
percentages, each of them by weighting the student sample with one of the 80 replicates.

SAS® and SPSS® syntaxes and macros (respectively PRRED NO_PV.SAS and
MCR_SE_GRPPCT.SPS) for computing the percentages and their standard errors are
presented in chapter 7 of tRESA Data Analysis ManugOECD, 2009a and 2009b).

For reporting, percentages of students:

9 reporting that disciplinary issuesi <t est | anguage> | essons o0cc
ever” or “in some | essons”;
T reporting that di sciplinary issues in matt
ever” or “in some | essons”;

1 who agree or strongly agree with statements regarding tesitltemtelations at
school;

91 per reading profile;

1 who feel either confident or very confident about having to do various mathematics
tasks;

1 who feel either confident or very confident about having to do various science tasks;

1 who agree or strongly agree with statnts regarding their instrumental
motivation in mathematics;

1 who agree or strongly agree with statements regarding their instrumental
motivation in science;

as well as their standard errors must be computed.
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ii. School mean indices

To compute a school meandex and its corresponding standard error, it is also
necessary to first compute the mean on the original student sample, and then to compute
80 other means, each of them by weighting the data with one of the 80 replicates.

SAS® and SPSS® syntaxes and magrespectively PROCMEAN_NO_PV.SAS and
MCR_SE_UNIV.SPS) for computing the percentages and their standard errors are
presented in chapter 7 of tRéSA Data Analysis ManugOECD, 2009a and 2009b).

For reporting, the school mean of:

the economic, social aralltural status index (ESCS);

the index of disciplinary climate in <test language> lessons (DISCLIMA);
the index of disciplinary climate in mathematics (DISCLIM);

the index of teachestudent relations (STUDREL);

the index of instrumental motivation in thamatics (INSTMOT);

the index of instrumental motivation in science (INSTSCIE);

the index of seftoncept in mathematics (MATHEFF);

=A =4 =4 =4 4 4 -4

the index of seltoncept in science (SCIEEFF);

as well as their standard errors must be computed.

For reporting purposes, the DISCLIM and STUDREL indices (which are originally
expressed in a metric with an OECD mean of 0 and an OECD standard deviation of one)
must be converted to a scale with an OECD mean of 5 and a standard deviation of 2, using
the following transformation4 O AT O AfE 10A Ak 1 A Av@where index is either
DISCLIM or STUDREL.

ii. l denti fication of isi mietoaomi@ s chool s

background
Sever al figures in the school repdart compar ¢
schools with regards to soeszonomicb ac kgr ound. “Similar” school

participated in PISA 2012 and whose ESCS is within0#25 of the ESCS index of the
school having participated in the PFS.

b. Students average scores and their standartbrs

As described above, the cognitive data in the PFS are scaled with the mixed coefficients
multinomial logit model and the performance of students is denoted with plausible values
(PVs). For each domain, five plausible values per student are inchutieglinternational
databases. This section describes how to perform analyses with plausible values, so it is
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useful when reporting results on student performances and their relationships with student
or school characteristics.

The computation of a static with plausible values always consists of six steps,
regardless of the required statistic.

1. The required statistic has to be computed for each plausible value. In the previous
section, it was mentioned that 81 estimates are necessary to get thetifimatiees
and its standard error. Therefore, any analysis that involves five plausible values
will require 405 estimates)( Y p. To estimate a mean score and its respective
standard error, 405 means must be calculated. The means estimated on the original
sampe (without weighting) are denoted , { ,t ,t andt . From the 80
replicates applied on each of the five plausible values, five sampling variances are
estimated, denoted respectively A AL A and . These five mean

estimates antheir respective sampling variances are providethinle 2.

Table 21. The 405 mean estimates

Weight PV1 PV2 PV3 PV4 PV5
None ‘R ‘H ‘H ‘H ‘H
Replicate 1 H H ‘H H H
Replicate 2 H H ‘H H H
Replicate 3 H H ‘R H H
€.

Replicate 80 ‘R H H ‘R H

Sampling

variance
Source:OECD (2009) PISA Data Analysis Manugbecond edition, Table 8.1

2. The final mean estimate is equal to the average of the five mean estimates, i.e.,

t -t t t t t

3. The final sampling variance is equal to the average of the five sampling variances,
i.e.,

A - A A A A A

4. The imputation variance, also denoted measurement error variance, is computed as

=10
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5. Two types of standard errors can be computed depending on the reporting purpose.

6.

Whenever a mean score is compared with a specific PISK cequut in parallel

of a specific PISA scale, the appropriate link error must be included in the
calculation of the standard error of the mean estimate. For instance, if the school
average score of the PFS mat he avaragec s
score aPISA 2015mathematics test, the link error between the PFS arfél 81
2015mathematics tests must be included in the estimation of the standard error on
the school’' s average score. The tfot al
the sampling error variance, the measurement error variance and the linking error
variance (denoted ), and it is computed as:

A P& A A A

Whenever a mean estimate (such as the school average scoespiggnt as such,

i.e., alone, then no link error must be taken into account in the calculation of the
standard error. The sampling variance and the imputation variance are combined to
obtain a final error variance as:

A P& A A

The standard error equals the square root of the total error variance.

The SAS® macro PROC_MEANS_PV.SAS and the SPSS® macro MCR_SE_PV.SPS
for computing mean scores and their standard errors (without linking) are described in
chapter 8 of th@®ISA Data Analysis Manualink errors are givemi Table 22

Table 22 Link error estimates

Domain Link Link error on PISA point scale
Mathematics PBTS- PISA 2003 4.082
PBTS- PISA 2012 5.166
PBTS- PISA 2015 10.101
Reading PBTS- PISA 2009 6.093
PBTS- PISA 2012 7.261
PBTS- PISA 2015 8.132
Science PBTS- PISA 2006 6.163
PBTS- PISA 2012 7.172
PBTS- PISA 2015 11.188
For reporting, the following scores averages and their standard emss be

computed:

1 Average score of students in the school.

1 Average score of students in the school, by gender.

1 Average score of students in the school, by reader profile.
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Iv. School mean performance adjusted for ESCS

A multilevel r e g r avdhgandom inter¢eptsandiodediixetl effect s cor e s
(student’”s ESCS centred at the national ESCS
school mean performance adjusted for ESCS. The equation of this model can be written as:

9 r r %3 #3%3#30 R

where9 represents the performance of studentschoolj, r the overall intercept,

the regression coefficient for centred stude
componentsO , the school departure from the overall intercept, aRndhe student

residual.

This can be estimated with the SAS® or the SPSS® syntaxes and macros
(proc_mixed_pv.sas and MCR_ML_PV.SPS) detailed in chapter 15 d?I8# Data
Analysis Manual The average school performance after accounting for ESCS must be
computed as the suofithe fixed interceptr( ) and the random component of the intercept
(O ) for the considered school.

v. Distribution of students across proficiency levels

The SAS® macro proc_freq_pv.sas and the SPSS® macro MCR_SE_PCTLEV.SPS
have been developed for comipgtthe percentage of students at each proficiency level as
well as its respective standard error in one run. They are detailed in chapter @i§Ahe
Data Analysis Manual

c. Reporting and reviewing schodével data

National Service Providers are askegbtepare an Excel workbook containing, for all
participating schools, all schel@vel data that will be used as input in the school report.
This workbook typically contains school observations in rows and all required detiebl
variables in columns. Nianal Service Providers usually process altogether the data of
schools that participated in the same testing window. So, once the data processing of a
given testing window is completed, the National Service Provider must fill in the Excel
workbook with tke corresponding school data, and send it for review to the OECD. The
OECD will perform several quality assurance checks on the dataset and possibly send
feedback to the National Service Provider. Once the calculated results have been approved
by the OECD¢the National Service Provider can proceed with t#Boek production for
the schools of this testing window. This process will be repeated for each testing window.
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Notes

1 For a country that has not participated in PISA yet, two solutions can be envisaged. One is to
use national item parameters of another relevant participating country. The other is to
use freely estimated item parameters for items ST26Q13 to ST26Q17 evhputing
the HOMEPOS index.

2 This method is similar in nature to the jackknife method used in other international studies of
educational achievement.

3 Details concerning Hadamard matrices are given in Wolter (2007).
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Chapd er

School Report

12. Supporting the preparation of a national version of the school report template

Schools that participate in the PI®ased Tst for Schools receive a comprehensive

report that are unique to each school and information on the learning climate at school, as
| as students’ engagement toward | earning,

we |

the overall performance of a scho®he report also contains examples of relevant school

policies and practices from around the world to stimulate reflections and discussions among

|l ocal educators on school i mprovement . These
review a sample-Book, the reader can visitywww.oecd.org/pisa/aboutpisa/PlS¥ased
Testfor-SchoolsEuropeanSchootCulham.pdf
The OECD is responsible for the preparatibra national version of the school report
e-Booktemplate. All templates are prepared in English and follow the same general outline:
f Summary of your school’'s results
1T Reader’'s guide
1 Sectonl-I ntroduction: Understanding your schot
9 Section 2-What students at your school know and can do in reading, mathematics
and science
i Section 3- The learning environment and student engagement at your School
1 Section4-Your School’'s results in an internati
9 Section 5- Excellence and equity gour School
1 References
1 Annex A—The PISAbased Test for Schools in the [insert country name] [insert
school year]
1 Annex B—Overview of the PISAased Test for Schools
1 Annex C—Examples of test questions

Annex D—Tables of results frolRISA 2015for countries and economies
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a. Proposal for adaptations

Adaptations to the school report template can include, but are not limited to, changing
the selection of countries/economies for comparison to your school/country results,
selecting additional and/or differersults to highlight in the report, modifying the figures,
modifying the terminology used to describe types of schools (e.g., public and private
schools may be referred to otherwise in other countries), etc. #aaqsto the report
template are done bizé¢ OECD in consultation with and with the support of the National
Service Provider.

b. Translation of the template

The National Service Provider is responsible for the translation of the school report
template in the language(s) of use in the country. Thewolg disclaimer is included on
the |l egal page (page 4) of each school’'s repo
was undertaken by [insert name of company/organisation that did the translation]. In the
event of any discrepancy between the origimatk and the translation, only the text of
original work shall be considered valid.”

Once the template has been translated, it must be reviewed and approved by the OECD.
The National Service Provider must allow at least one week for the review process. The
OECD reviews the layout as well as data/figures and consults with the National Service
Provider in the case of discrepancies between the English version and the translated version
of the template. The OECD does not check the quality and validity ofathgldted text,
as this is the responsibility of the National Service Provider.

13. Production of the school report eBooks

The National Service Provider is responsible for producing each school rdpmoke
based on the template that the OECD prepares in igbésrmat. The OECD will also
provide an Excel workbook containing templates of all figures to be reported iBthake
Each sheet of the Excel workbook contains a template figure based on fixed input data. The
National Service Provider will only havet ent er t he school’'s values
figures in the appropriate areas of the Excel sheets.

The following sections explain automation procedures as well as the process for
receiving the OECD's approval for mass produc
a. Autamatizing the school report production

The following elements can be automatized with a layout software in the report, which
eliminates the need to manually enter infor me
makes eBook production much more efficient:

1 Cover pages (pages 1 and 3 of tHeoek containing the name of the school)

1 Headers of all pages of the report (containing the name of the school)

PISA-BASED TEST FORSCHOOLSTECHNICAL REPORT 206 © OECD 2017



CHAPTER 4: SCHOOL REPORT 89

T Summary of your school’'s results: text and
- School name mentioned throughout summary

- Means scores faeading, mathematics and science in Figure A and the text that
follows

- Language used to describe school performance compared to national
performance (in the text after Figure A
results for your school ”)

- Statisticallysignificantly higher/lower/is not significantly different from

- Above the average; not significantly different from the average; below the
average

- More positive than; similar to; less positive than
- Higher than; similar to; lower than
- Percentages thappear in the text describing Figures B and C
9 Figures
T Annex A

When setting up the automation procedures, attention must be paid to the variety of
cases among schools and of extreme cases (large confidence interval going over the figure
frame). Additionally if a school has a very long name that might not fit on one line in the
header on each page of the report, the name of the school should be abbreviated so that it
fits within the template.

b. Receiving OECDG6s approval on the eBoo

The OECD reviews therfit 10 eBooks following the update of a school report. The 10
eBooks must be selected for review with the following criteria: schools must have different
numbers of tested students (to see how the report automation accommodates for large
confidence interva), different levels of performance (to see how the report automation
accommaodates for results at the top and at the bottom of performance scales), different
sociaeconomiccompositions (to see how the report automation accommodates for results
at the topand at the bottom of the soeé@onomicscale).

The National Service Provider should inform the OECD in advance of when they plan
to send eBooks for review so that the OECD can schedule time for the review. The National
Service Provider must allow a weédr the OECD to review 10 eBooks. If the OECD
receives the eBooks without having been informed in advance of when they will be
available for review, the National Service Provider will have to allow more than one week
before hearing back from the OECD.
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Oncethe first 10 eBooks are reviewed, the National Service Provider can proceed with
the production of the remaining eBooks. It
to distribute the eBooks to each school.

14.Grouped school report

The National Serge Providemrmay also develop a grouped school report based on
districts, regions or countries. The purpose of the grouped school report willbeeter
overlapwith or replacethe main PISA assessmerand the focus of the assessment will
always be the $wols. The grouped school repas well as any other additional request
to the standard School Report presented gheerls to be discussed and agrgazhwith
the OECDbased on the availability of the data dwmdvrobust the resultare The grouped
school reports may have special sample requirementsrtmadt specifiedn this Technical
Report as well as some analytical adaptations.

PISA-BASED TEST FORSCHOOLSTECHNICAL REPORT 206 © OECD 2017



ANNEX 1: LIST OF TECHNICAL DOCUMENTATION- 91

List of technical documentation to be supplied by the OECD to the National Service

Anneé X

Techni cal document ati o

Provider:

=

=A =4 =4 =4 4 4 -4 4 -4 -4 4 -4 -4 -5 -4 -4

1

SchoolCoordinatoManual in English

Test Administrator Manual in English

Template of student tracking form

Template of session attendance form

Source versions of the 7 test booklets

Source Student Questionnaire

Source School Questionnaire

Noteversion of the Student Questionnaire
Noteversim of the School Questionnaire

Coding guides for the cognitive items

PFS Translation and Adaptation Guidelines

PISA Student Questionnaire Codebook

PISA School Questionnaire Codebook

PFS data template and codebooks

PFS international item parameters for ctigeiitems
SAS® and SPSS® programmes for mapping ISIB33Dccupation code to ISBB

Input and output files of the latent class analysis performed with Mplus software
on PISA 2009 data to generate student reader profiles

ACER PFS Technical Report

Template dInDesign files for the ook production

Templ ates of Excel figures displaying
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Annex 2

Examples of R codes

Example to scale reading items

f

library(TAM)

setwd("C\\ PBTS\\ReadingIRT")
getwd()

Datal<read.csv("ReadingIRT.csv ", header=T, sep=";", dec=",")

IDs = Datall[,1}# first 1 col are Ids

reading = Datal[,2:47 the 46reading items are in cols-27

reading[reading==6] <NA # 9s already set to zero, 6s are not administered so set to missing

reg_READ = Datal[,c(142:146, 148:44%)hll the remaining variables are in the regression part of the model.

anchorValues = readble("ReadingParameters.csv",header = T, sep=";",dec =",")
model < tam(reading, xsi.fixed = anchorValues, Y = reg_READ, pid=NULL)

#PVs
readingPVs = tam.pv(model_R, nplausible = 5)
readingPVs$pv

readingResults= cbind(IDs,(((0.883*(readingPVs$pv[264837)/1.1002)*100+500))
readingResults<bind(readingResults,data.frame(Means=rowMeans(readingRe&ij}}[,
dim(readingResults)

names(readingResults)<
c("STUDID","PV1_Read","PV2_Read","PV3_Read","PV4_Read","PV5_Read""Mean_Read")

write.table(readingRaults, file="READPV.csv",sep = ";",dec=",", row.names = FALSE, col.names = TRUE)
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Example to compute Mathematics SelEfficacy (MATHEFF)

library(TAM)

setwd("C\\ PBTS\\MatheffIRT ")
getwd()

indices=read.csv("PISA12_STQUES.csv", header=T, sepd&cs",")
names(indices)

#first 1col are IDs
IDs = indices[,5]

#cols 4148 are Qs for MATHEFF
i_matheff = indices[,81:88]
names(i_matheff)

# MATHEFF reverse coded

MATHEFFrecoded = i_matheff

MATHEFFrecoded[i_matheff==1] <3 #recode (1=3)(2=2)(3=1)(4=0)
MATHEFFrecoded[i_matheff==2] <2
MATHEFFrecoded[i_matheff==3] <1
MATHEFFrecoded[i_matheff==4] <0
MATHEFFrecoded[i_matheff==7] <NA
MATHEFFrecoded[i_matheff==8] <NA
MATHEFFrecoded[i_matheff==9] <NA

# Create a vector with the anchor values
anchor\alues = rbind.02076;0.26592,1.79057,
-2.01532;0.37606,1.44041,
-1.70363,0.28183,1.82278,
-1.9446250.27570,1.75517,
-1.71392,0.67904,0.52663,
-1.34047,0.84621,2.16226,
-1.4606150.01307,1.24148,
-1.32062,0.78500,2.47740)

#Combine into anatrix
anchorValues <chind( 1:(length(anchorValues)), anchorValues)

# IRT model
MATHEFFmodel < tam(MATHEFFrecoded, xsi.fixed=anchorValues)
MATHEFFwle < tam.wle(MATHEFFmodel)

MATHEFFmodel$xsi
MATHEFFmodel$item
MATHEFFmodel$person
MATHEFFmodel$item
plot(MATHEFFmodel)

# item response curves
plot(MATHEFFmodel, items=1:5, type="items", export=FALSE)

# Standardise values
EndResults = cbind(IDs,(MATHEFFwle$thetal5)/1.5)

write.table(EndResults file="MATHEFF_12.csv",sep = ";",dec=",",row.names = FAt8EHames = TRUE)
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