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Dana L. Kelly

Overview of PIRLS

1.1 Background

IEA has been conducting cross-national studies of educational
achievement for more than 40 years – including periodic assessments
of children’s reading literacy. In 1973, reading was one of the sub-
jects in IEA’s six-subject study, which was conducted in 15 coun-
tries (Thorndike, 1973; Walker, 1976). In 1991, IEA’s Reading
Literacy Study was conducted in 32 educational systems (Elley,
1992; 1994). Most recently, PIRLS (Progress in International Reading
Literacy Study) was established as the IEA’s latest study to monitor
progress in children’s reading literacy into the future (Mullis,
Martin, Gonzalez, & Kennedy, 2003).

In 1998, the IEA General Assembly formally agreed that PIRLS
would be part of the IEA’s regular cycle of assessments, which also
includes mathematics and science. At that point, some basic princi-
ples were established. 

• PIRLS would begin in 2001 with an assessment of children in
fourth grade. 

• PIRLS would focus on reading literacy achievement, as well as
home and school contexts for learning to read. 

• Reading literacy would be measured through a comprehensive
assessment based on authentic reading materials requiring stu-
dents to engage in a range of reading processes.

• The reading test would be designed so that future assessments
could measure trends in achievement. 



• Questionnaires would be administered to
the tested students, their current reading
teachers, and their school principals – to
collect contextual data with which to
interpret achievement. 

In 1999, planning for the study began with
a meeting among representatives from the
IEA Secretariat, the International Study
Center (ISC) at Boston College, Statistics
Canada, and the National Foundation for
Educational Research in England and
Wales. At this meeting, it was established
that – in addition to incorporating the
General Assembly’s basic principles –
PIRLS would try to collect data from chil-
dren’s parents about literacy activities in
the home, and also collect data about early
reading instruction in schools to provide
additional information on reading instruc-
tion (beyond what the current-year teach-
ers would provide). These basic goals were
supported by the Reading Development
Group (RDG) and representatives from the
participating countries (the National
Research Coordinators).

The development of PIRLS spanned two
years, beginning in 1999 and continuing
until early 2001, when the final reading
test and questionnaires were approved by
the participating countries. As part of
development, 30 countries conducted a
field test of the test and questionnaires.
Ultimately, 35 countries participated in the
main data collection.
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1.2 Participating Countries

Thirty-five countries joined together to
conduct the first PIRLS assessment in 2001:

Argentina Latvia

Belize Lithuania

Bulgaria Macedonia

Canada (Ontario, Quebec) Moldova 

Colombia Morocco

Cyprus Netherlands

Czech Republic New Zealand

England Norway

France Romania

Germany Russian Federation

Greece Scotland

Hong Kong Singapore

Hungary Slovak Republic

Iceland Slovenia

Iran Sweden

Israel Turkey

Italy United States

Kuwait

1.3 Student Population Assessed

In 2001, PIRLS assessed the reading literacy
of children in “the upper of the two grades
with the most 9-year-olds at the time of test-
ing” (PIRLS, 1999). This corresponds to the
fourth grade in most countries. This popula-
tion was chosen because it represents an
important transition point in children’s
development as readers. In most countries,
by the end of fourth grade, children are
expected to have learned how to read, and
are now reading to learn. This grade is also
assessed in the IEA’s Trends in International
Mathematics and Science Study (TIMSS), to
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provide countries participating in both stud-
ies with achievement and background data
for three subjects at the same grade level. 

In each country, representative samples of
students were selected using a two-stage
sampling design. In the first stage, at least
150 schools were selected using probabili-
ty-proportional-to-size sampling. Countries
could incorporate in their sampling design
important reporting variables (for example,
urbanicity or school type) as stratification
variables. At the second stage, one or two
fourth-grade classes were randomly sam-
pled in each school. This resulted in a sam-
ple size of at least 3,750 students in each
country. Some countries opted to include
more schools and classes, enabling addi-
tional analyses, which resulted in larger
sample sizes.

1.4 Assessment Dates

PIRLS was administered near the end of the
school year in each country. In countries in
the Northern Hemisphere (where the school
year typically ends in May or June) the
assessment was conducted in April, May, or
June 2001. In the Southern Hemisphere,
the school year typically ends in November
or December; so in these countries, the
assessment was conducted in October or
November 2001. 

1.5 Study Management and
Organization

PIRLS is directed in the United States by Ina
V.S. Mullis and Michael O. Martin, at the
International Study Center at Boston College;
they also direct the IEA’s TIMSS. The PIRLS
International Study Center was responsible
for the design, development, and implemen-
tation of the study – including developing
the instruments and survey procedures;
ensuring quality in data collection; and ana-
lyzing and reporting the study results. The
International Study Center worked closely
with the organizations responsible for partic-
ular aspects of the study, the PIRLS advisory
committees, and representatives of the par-
ticipating countries.

Each country appointed a National Research
Coordinator (NRC) who, together with staff
members at the PIRLS national center, was
responsible for all aspects of the study
within that country. The PIRLS ISC organ-
ized meetings of the NRCs several times a
year to review study materials and proce-
dures, and to receive training in scoring
constructed-response items, and in entering
the data using the prescribed software. 

The IEA Secretariat provided guidance in
all aspects of the study, and was responsible
for managing the ambitious translation veri-
fication effort conducted for the field test
and main assessment. Statistics Canada was
responsible for all aspects of sampling –
including working with countries to
ensure that the international procedures
are followed; adapting the international

Chapter 1 · Overview of PIRLS



design to national conditions; documenting
the national samples; and computing sam-
pling weights. 

The National Foundation for Educational
Research in England and Wales had major
responsibility for developing the reading
test – including collecting reading passages;
developing items and scoring guides; and
conducting scoring training. The IEA Data
Processing Center was responsible for pro-
cessing and verifying the data from the 35
countries and for constructing the interna-
tional database. Educational Testing Service
provided software and support for scaling
the achievement data. 

The study directors and representatives
from the International Study Center, IEA,
Statistics Canada, the National Foundation
for Educational Research in England and
Wales, and Educational Testing Service met
periodically to review the study’s progress,
procedures, and schedule. 

The PIRLS Reading Development Group (see
Appendix A) contributed their invaluable
expertise to the framework and reading
test. Committee members reviewed various
drafts of the framework and assessment
blocks, and reviewed and endorsed the final
reading test. The PIRLS Questionnaire
Development Group (see Appendix A) –
comprising representatives from six coun-
tries – helped develop the PIRLS question-
naires (including writing items and
reviewing drafts of all questionnaires).

4

1.6 Overview of Assessment
Framework

At the heart of the PIRLS assessment is the
definition of reading literacy established by
the Reading Development Group, and refined
by National Research Coordinators. The
PIRLS definition of reading literacy builds
on the definition used in the IEA 1991 study,
but elaborates on that definition by making
specific reference to reading by children.
PIRLS defines reading literacy as:

...the ability to understand and use those writ-
ten language forms required by society and/or
valued by the individual. Young readers can
construct meaning from a variety of texts. They
read to learn, to participate in communities of
readers, and for enjoyment (Campbell, Kelly,
Mullis, Martin, & Sainsbury, 2001). 

Growing out of this definition are the
three aspects of reading literacy assessed
by PIRLS:

• Processes of comprehension

• Purposes for reading and

• Reading behaviors and attitudes. 

Processes of comprehension and purposes
for reading are the foundation of the writ-
ten assessment of reading comprehension.
The purposes for reading and processes of
comprehension, as well as the percentages
of the assessment devoted to each, are
shown in Exhibit 1.1. Each process is
assessed with each purpose for reading.
Reading behaviors and attitudes are
assessed through a questionnaire completed
by the students.

Chapter 1 · Overview of PIRLS
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1.7 PIRLS Reading Assessment

PIRLS has ambitious goals for covering the
domain of reading literacy. The Reading
Development Group felt that at least eight
passages and items (four for each reading
purpose) were needed to provide a valid
and reliable measure of reading achieve-
ment. Since it would not be possible to
administer the entire test to any one child,
PIRLS used a matrix sampling technique to
distribute the assessment material among
students, yet retain linkages necessary for
scaling the achievement data. 

1.7.1 Assessment Design

The material was divided into 40-minute
“blocks,” each comprising a passage (a
story or article) and items representing at
least 15 score points. There are eight such
blocks, four for each reading purpose.
Blocks containing literary passages are
labeled L1 through L4, and those contain-
ing informational passages, I1 through I4.
The eight assessment blocks are distributed
across ten test booklets, and each student
completed one booklet in an 80-minute
testing session. Each booklet contains two
blocks, and most blocks appeared in three
booklets. One of the ten booklets is the
PIRLS Reader, a color booklet containing
two reading passages; the test items are
located in a separate booklet. The two
blocks comprising the Reader appear only
in that booklet. The distribution of blocks
across booklets “links” the booklets to
enable the achievement data to be scaled
using item response theory methods.

The design for the assessment booklets is
presented in Exhibit 1.2, which shows that
each booklet has two blocks – two literary,
two informational, or one of each. It also
shows that three of the literary and three of
the informational blocks appear three times
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Exhibit 1.2: PIRLS Assessment Design

L = Reading for Literary Experience; I = Acquire and Use Information
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Information

9% 13%
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Content, Language,
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Exhibit 1.1: Percentages of Reading Assessment
Devoted to Reading Purposes and Processes1

1 Because numbers are rounded to the nearest whole number, some totals

may appear inconsistent.



across test booklets 1 through 9, and that
the fourth literacy and informational blocks
appear only in the Reader. 

1.7.2 Passages

The reading passages form the foundation
of the reading literacy test. In accordance
with the framework, four of the assessment
blocks contain literary texts and four con-
tain informational texts, and the passages
are authentic texts drawn from children’s
storybooks and informational sources.
Submitted and reviewed by the PIRLS
countries, the passages represent a range of
types of literary and informational texts.
The literary passages include realistic sto-
ries and traditional tales; while the infor-
mational texts include chronological and
non-chronological articles, a biographical
article, and an informational leaflet.

1.7.3 Items and Scoring Guides

Two item formats were used to assess chil-
dren’s reading literacy – multiple-choice
and constructed-response. Each type of
item was used to assess both reading pur-
poses and all four reading processes.
Multiple-choice items provided students
with four possible answers, one of which
was correct. Each multiple-choice item was
worth one point. Constructed-response
items required students to construct their
answers rather than select from among
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possible answers. These items were worth
one, two, or three points – depending on
the depth of understanding or extent of
textual support the item required.

Each block of assessment material contained
from 11 to 14 items that together represent
at least 15 score points. Altogether, the
PIRLS reading test includes 98 items repre-
senting 133 score points – enough to esti-
mate achievement reliably. Exhibit 1.3
shows the distribution of items by type and
reading purpose. 

Scoring guides for constructed-response
items were developed together with the
items. Each scoring guide is unique to that
item. It describes the essential features of
appropriate and complete responses –
including the kind of evidence of under-
standing required and example student
responses to help scorers determine the
score for a particular response. Actual stu-
dent responses were used to develop the
guides, and illustrate the kinds of responses
garnering different points.

1.7.4 Releasing Assessment Material to

the Public

The PIRLS test design provides for the
release of half of the assessment material
into the public domain after data collec-
tion, including the entire PIRLS Reader.

Chapter 1 · Overview of PIRLS

1-point 2-point 3-point

Literary 25 14 9 3 51 66

Informational 21 10 12 4 47 67

Total 46 24 21 7 98 133

Total Number
of Items

Total
Score Points

Multiple-Choice
Items

Constructed-Response Items

Exhibit 1.3: Distribution of Items by Type and Reading Purpose
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The remaining half will be kept secure and
included in future PIRLS assessments so
trends in achievement can be measured.
After data collection in 2001, one literary
and one informational block (as well as the
blocks in the Reader) were released.
Effectively, four blocks (or half of the
assessment) were available to the public.

1.8 PIRLS Background Questionnaires

By gathering information about children’s
experiences together with reading achieve-
ment on the PIRLS test, it is possible to
identify the factors or combinations of fac-
tors that relate to high reading literacy. An
important part of the PIRLS design is a set
of questionnaires targeting factors related to
reading literacy. PIRLS administered four
questionnaires: to the tested students, to
their parents, to their reading teachers, and
to their school principals.

1.8.2 Student Questionnaire

Each student taking the PIRLS reading
assessment completes the student question-
naire. The questionnaire asks about aspects
of students’ home and school experiences –
including instructional experiences and
reading for homework, self-perceptions
and attitudes towards reading, out-of-
school reading habits, computer use,
home literacy resources, and basic demo-
graphic information. 

1.8.3 Learning to Read (Home) Survey 

The learning to read survey is completed by
the parents or primary caregivers of each
student taking the PIRLS reading assess-
ment. It addresses child/parent literacy

interactions, home literacy resources, par-
ents’ reading habits and attitudes,
home/school connections, and basic demo-
graphic and socioeconomic indicators. 

1.8.4 Teacher Questionnaire

The reading teacher of each fourth-grade
class sampled for PIRLS completes a ques-
tionnaire designed to gather information
about classroom contexts for developing
reading literacy. This questionnaire asks
teachers about characteristics of the class
tested (such as size, reading levels of the
students, and the language abilities of the
students). It also asks about instructional
time, materials and activities for teaching
reading and promoting the development of
their students’ reading literacy, and the
grouping of students for reading instruc-
tion. Questions about classroom resources,
assessment practices, and home/school
connections also are included. The ques-
tionnaire also asks teachers for their views
on opportunities for professional develop-
ment and collaboration with other teach-
ers, and for information about their
education and training.

1.8.5 School Questionnaire 

The principal of each school sampled for
PIRLS responds to the school questionnaire.
It asks school principals about enrollment
and school characteristics (such as where
the school is located, resources available in
the surrounding area, and indicators of the
socioeconomic background of the student
body), characteristics of reading education
in the school, instructional time, school
resources (such as the availability of instruc-
tional materials and staff), home/school con-
nections, and the school climate. 

Chapter 1 · Overview of PIRLS



1.9 Translation and Verification of
Instruments

The PIRLS reading tests and questionnaires
were prepared in English, then translated
into 31 other languages for use in the 35
participating countries. Countries were
responsible for translating the instruments
into their local language (or languages) fol-
lowing internationally prescribed proce-
dures. To ensure standardization of
instruments across countries, PIRLS under-
took an extensive verification process,
whereby each country’s data collection
instruments were independently reviewed
and verified by an external translation
company engaged by the IEA. The veri-
fiers’ reviews of the translated documents
were used to improve the translations.
Instruments were verified twice, once
before the field test and once before the
main data collection. In addition to the
external review, the International Study
Center also reviewed the countries’ instru-
ments against the verifiers’ comments to
ensure that all necessary corrections were
made. Finally, statistical analyses of item
data were conducted to check for evidence
of differences in student performance
across countries that could indicate a trans-
lation problem.

1.10 Data Collection

Each country was responsible for carrying
out all aspects of the data collection, using
standardized procedures developed for the
study. Manuals provided explicit instruc-
tions to the NRCs and their staff members
on all aspects of the data collection – from
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contacting sampled schools to packing and
shipping materials to the IEA Data
Processing Center for processing and veri-
fication. Manuals were also prepared for
test administrators and for individuals in
the sampled schools who work with the
national centers to arrange for the data col-
lection within the schools. These manuals
addressed all aspects of the assessment
administration within schools (including
test security, distribution of booklets, tim-
ing and conduct of the testing session, and
returning materials to the national center).

The PIRLS International Study Center
placed great emphasis on monitoring the
quality of the PIRLS data collection. In par-
ticular, the Study Center implemented an
international program of site visits, where-
by international quality control monitors
visited a sample of 15 schools in each coun-
try and observed the test administration. In
addition to the international program, NRCs
were also expected to organize an inde-
pendent national quality control program
based upon the international model. The
latter program required national Quality
Control Observers to document data collec-
tion activities in their country. The national
Quality Control Observers visited a random
sample of 10 percent of the schools (in addi-
tion to those visited by the international
Quality Control Monitors), and monitored
the testing sessions – recording their obser-
vations for later analysis.

Chapter 1 · Overview of PIRLS
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1.11 Scoring the Constructed-Response
Items

Because almost two-thirds of the score points
came from constructed-response items,
PIRLS needed to develop procedures for reli-
ably evaluating student responses within
and across countries. The International
Study Center prepared detailed guides con-
taining the PIRLS scoring rubrics, and expla-
nations of how to implement them – together
with example student responses for the vari-
ous rubric categories. These guides, along
with training packets containing extensive
examples of student responses for practice in
applying the rubrics, were used as a basis for
intensive training of national representatives
in scoring the constructed-response items.

To gather and document empirical informa-
tion about the within-country agreement
among scorers, PIRLS arranged to have a
sample of 200 students’ responses to each
item in each country scored independently
by two readers. Scoring reliability within
countries was high – the percentage of exact
agreement, on average, across countries, was
more than 90 percent. PIRLS also conducted
a study of scoring reliability across coun-
tries, asking countries with scorers profi-
cient in English to score a reference set of
student responses chosen from students in
English-speaking countries. This study
revealed a high level of agreement between
scorers also (85% on average).

1.12 Data Processing

To ensure the availability of comparable,
high-quality data for analysis, PIRLS took
rigorous quality control steps to create the
international database. PIRLS prepared
manuals and software for countries to use in
creating and checking their data files, so
that the information would be in a stan-
dardized international format before being
forwarded to the IEA Data Processing
Center (DPC) in Hamburg for creation of the
international database. Upon arrival at the
DPC, the data underwent an exhaustive
cleaning process involving several iterative
steps and procedures designed to identify,
document, and correct deviations from the
international instruments, file structures,
and coding schemes. The process also
emphasized consistency of information
within national data sets, and appropriate
linking among the student, parent, teacher,
and school data files. 

Throughout the process, the data were
checked and double-checked by the IEA
Data Processing Center, the International
Study Center, and the national centers. The
national centers were contacted regularly
and given multiple opportunities to review
the data for their countries. In conjunction
with the IEA Data Processing Center, the
International Study Center reviewed item
statistics for each cognitive item in each
country to identify poorly performing items.
In general, the items exhibited very good
psychometric properties in all countries. 

Chapter 1 · Overview of PIRLS



1.13 IRT Scaling 

The general approach to reporting the
PIRLS achievement data was based primari-
ly on item response theory (IRT) scaling
methods. Student reading achievement was
summarized using a family of IRT models
(2-parameter, 3-parameter, and generalized
partial credit models). The IRT methodology
was preferred for developing comparable
estimates of performance for all students,
since students responded to different pas-
sages and items depending upon which of
the test booklets they received (Booklet 1
through 9 or the PIRLS Reader). This
methodology produces a score by averaging
the responses of each student to the items
that he or she took in a way that takes into
account the difficulty and discriminating
power of each item. The approach followed
in PIRLS uses information from the back-
ground questionnaires to provide improved
estimates of student performance (a process
known as conditioning) and multiple impu-
tation to generate student scores (or “plau-
sible values”) for analysis and reporting. 

The IRT analysis provides a common scale
on which performance can be compared
across countries. In addition to providing a
basis for estimating mean achievement,
scale scores permit estimates of how stu-
dents within countries vary and provide
information on percentiles of performance.
Treating all participating countries equally,
the PIRLS scale average across countries was
set to 500 and the standard deviation to
100. Since the countries varied in size, each
country was weighted to contribute equally
to the mean and standard deviation of the
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scale. The average and standard deviation of
the scale scores are arbitrary and do not
affect scale interpretation. 

In the PIRLS analysis, achievement scales
were produced for each of the two reading
purposes, reading for literary experience
and reading for information, as well as for
reading overall.

1.14 Data Analysis and Reporting

The PIRLS 2001 International Report
(Mullis, Martin, Gonzalez & Kennedy, 2003)
summarizes fourth-grade students’ student
reading achievement in each country. This
report presents average student achievement
in reading overall as well as in reading for
literary experience and reading to acquire
and use information, together with standard
errors and tests of significance as appropri-
ate. Average achievement is reported sepa-
rately for girls and boys. 

To provide additional information about
reading achievement among high- and low-
achieving students, PIRLS reported the per-
centage of students in each country
performing at each of four international
benchmarks of student achievement – cor-
responding to the 90th, 75th, 50th, and
25th percentiles of the international distri-
bution of reading achievement. To enhance
this reporting approach, PIRLS conducted a
scale anchoring analysis to describe student
performance at the international bench-
marks in terms of the kind of reading stu-
dents performing at each benchmark can
do, and the level of comprehension they
exhibit. Complementing this approach fur-

Chapter 1 · Overview of PIRLS
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ther, the PIRLS international report pres-
ents examples of questions from both liter-
ary and informational passages that anchor
at each of the benchmarks (providing
another perspective on the reading
demands of the benchmarks), and also dis-
plays student performance in each country
on the example questions.

PIRLS 2001 collected a wide array of infor-
mation about the home and school context
in which students learned to read (from
parents, students, teachers, and school prin-
cipals). The PIRLS international report sum-
marized much of this information,
combining data into composite indices
showing an association with achievement
where appropriate. In particular, student
reading achievement is described in relation
to literacy-related activities in the home,
the school curriculum and organization for
teaching reading, teachers and reading
instruction, school contexts, and students’
reading attitudes, self-concepts, and out-of-
school activities. 

Additional information about the countries
participating in PIRLS 2001 may be found in
the PIRLS 2001 Encyclopedia (Mullis, Martin,
Kennedy, Flaherty, 2002), a volume provid-
ing general information on the cultural, soci-
etal, and economic situation in each country,
as well as a more focused perspective on the
structure and organization (of their respec-
tive educational systems as it pertains specif-
ically to the promotion of reading literacy).
Consisting of a chapter from each country,
the PIRLS 2001 Encyclopedia describes pri-
mary/elementary schooling as it pertains to
reading within each educational system –
including teacher education and training,

reading curricula, classroom organization
and instruction, and assessment practices. As
such, it is an extremely valuable companion
publication to the international report pro-
viding insights and detailed information
about the policies, practices, and resources
within each country.

1.15 The Trends in IEA’s Reading
Literacy Study

While PIRLS 2001 is the first in a cycle of
assessments designed to measure trends in
reading achievement, some countries also
measured achievement trends from 1991 to
2001. Countries that participated in the
IEA’s 1991 Reading Literacy Study were eli-
gible to administer the 1991 reading test
and student questionnaire to a sample of
students in 2001 so that they could obtain
information about how their children’s read-
ing literacy today compares with that of ten
years ago. The following countries partici-
pated in the trend study: 

Greece Singapore 

Hungary Slovenia 

Iceland Sweden 

Italy United States 

New Zealand 

Countries sampled every other PIRLS school
for the trend study, resulting in a sample
size of at least 75 schools. In each school,
one target-grade classroom was sampled and
administered the 1991 test and student
questionnaire. For some countries, the 1991
target grade and the PIRLS target grade
were not the same. Statistics Canada worked
with these countries to tailor the design so
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as to achieve a representative sample of stu-
dents. The IRT scaling methodology used
with PIRLS 2001 also was applied in the
trends in reading literacy study. The results
of the trend study are presented in Martin,
Mullis, Gonzalez, and Kennedy (2003). 
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Developing the
PIRLS Reading Assessment

2.1 Overview

The development of the PIRLS reading assessment took place over a
two-year period, from 1999 to 2001. The work was undertaken by a
team from the National Foundation for Educational Research in
England and Wales (NFER1), with support and advice at all stages
from the PIRLS Reading Coordinator,2 the Reading Development
Group (RDG), the National Research Coordinators (NRCs), the PIRLS
Project Management Team, and staff of the PIRLS International
Study Center at Boston College. Test development was based firmly
on the Framework and Specifications for the PIRLS Assessment 2001
(Campbell, Kelly, Mullis, Martin, & Sainsbury, 2001). The frame-
work presents a view of reading literacy as a complex interactive
process. It identifies two main purposes for reading relevant to the
age group selected for the assessment: reading for literary experi-
ence, and reading to acquire and use information. The framework
specifies four principal comprehension processes that readers use to
construct meaning that are the same for both reading purposes. The
assessment requires passages that offer students an authentic
engagement with text, and items that draw upon the central quali-
ties of that engagement. 

The aim was to produce a set of reading passages and items (ques-
tions) related to those passages, arranged in a collection of blocks, or
units – as described in the framework. Each block was to consist of
one or more passages and accompanying items that would yield at
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least 15 score points. The initial develop-
ment task was to develop 16 blocks, eight
literary and eight informational, for field
testing. Following the field test, four liter-
ary and four informational blocks were
selected for use in the main survey from
among the original 16 blocks.

The development of these reading literacy
blocks involved, first, the selection of pas-
sages, and only then the generation, revi-
sion, and selection of items. This structure

sets it apart from assessments in other cur-
riculum areas such as mathematics or sci-
ence, where items can be generated to an
initial specification. For PIRLS, passages
had to be selected before work could begin
on the items.

Test development in an international con-
text is an ambitious undertaking; a variety
of cultural and linguistic factors must be
considered in selecting passages and devel-
oping items. Moreover, the need to translate

Meeting Date Group and Purpose of Meeting

May 1999 Reading Development Group: 
Initial drafting of the PIRLS assessment framework

July 1999

National Research Coordinators:
Review of the draft PIRLS assessment framework
Initial review of field-test passage pool, and feedback on the passage selection process

October 1999
Reading Development Group:
Initial approval of the PIRLS assessment framework
Initial review and selection of field-test passage pool and draft items

November 1999

National Research Coordinators:
Final approval of the PIRLS assessment framework
Review and final selection of field-test passage pool
Review of draft items and scoring guides

January 2000
Reading Development Group:
Review and initial selection of field-test item pool and scoring guides

March 2000
National Research Coordinators:
Review and final selection of field-test item pool and scoring guides

July 2000
National Research Coordinators:
Training on field-test scoring guides

December 2000 Reading Development Group:
Review of field-test results, and initial selection of operational passages and items

January 2001 National Research Coordinators:
Final review of field-test results, and selection of operational passages and items

May 2001 National Research Coordinators:
Training on operational scoring guides

Exhibit 2.1: Overview of the Test Development Process
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both passages and items into numerous lan-
guages required extreme sensitivity to the
effects of sociolinguistic differences on
assessing reading comprehension. As such,
the development process required ongoing
involvement of both the RDG (a seven-mem-
ber multinational group of literacy experts)
and the NRCs. Exhibit 2.1 provides a brief
overview of the iterative process character-
izing the development of this international
assessment instrument. As suggested by
this display, the process involved initial rec-
ommendations and guidance of the RDG,
and final approval of the NRCs.

2.2 The PIRLS Assessment Framework

The PIRLS assessment development effort
was guided by the description of reading
literacy in the PIRLS assessment frame-
work. The framework provided a theoreti-
cal understanding of reading literacy, and
specified the types of reading materials
and questions that were developed and
selected for the assessment instrument.
Central to the framework is its definition
of reading literacy:

The ability to understand and use those written
language forms required by society and/or valued
by the individual. Young readers can construct
meaning from a variety of texts. They read to
learn, to participate in communities of readers,
and for enjoyment.

The view of literacy embodied in this defi-
nition – and described in more detail
throughout the framework – is derived

from and informed by numerous theories
of reading. The framework was not intend-
ed to reflect any single theory of reading
or approach to reading instruction. Rather,
it was based on a multinational consensus
about the nature of reading literacy, the
goals of reading instruction, and the
expectations for developing readers in a
literate society.

Development of a thorough and theoretical-
ly cohesive framework was a necessary first
step in the instrument development process.
The framework provided explicit descrip-
tions of the types of reading material that
were to be represented in the assessment,
and the types of comprehension questions
that were to be developed to measure stu-
dents’ understandings of the reading mate-
rial. In describing the types of reading
materials to be used in the assessment, the
focus was on purposes for reading. Because
readers often approach different types of
texts for different reading purposes, and
because it is expected that students by age
9 should have developed the ability to read
for a variety purposes, the characterization
of test types by purposes for reading pro-
vided assurance of broad construct coverage
in the assessment. While reading for differ-
ent purposes, readers engage in a variety of
processes to comprehend text. As such, a
description of comprehension processes was
included in the framework to guide the
development of test questions.

The following sections provide a descrip-
tion of the text types (purposes for reading)
and the item types (processes and strate-
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gies) that were included in the framework –
and that guided the instrument develop-
ment process.

2.2.1 Text Types

Readers interact with text in different ways
to construct meaning. Their approach to con-
structing meaning varies by the purpose for
reading and the type of text being read.
Certain purposes for reading are associated
with certain types of text. For nine- and
ten-year-old students, the two most com-
mon purposes for reading are reading for
enjoyment and reading to learn. As such,
the PIRLS framework specifies the inclusion
of two broad types of text in the assess-
ment: literary texts read for literary experi-
ence or enjoyment, and informative texts
read to acquire and use information.

In reading for literary experience, readers
engage with the text in order to become
immersed in the world portrayed by the
author. Readers may vicariously experience
a world unfamiliar to them, or make con-
nections and find similarities between the
text and their own experiences. Young read-
ers by age 9 have already developed an
awareness of narrative text structures and
use of language, upon which they draw to
construct meaning and to react to the text.
The PIRLS framework called for the inclu-
sion of literary texts that represent the
types of narrative structures and language
usages most common to 9-year-old readers.
The main form of literary text used in the
assessment was narrative fiction.

In reading to acquire and use information,
the reader is mostly focused on understand-
ing the aspects of the real world described

in the text. In addition, depending on the
nature of the text and the reader’s orienta-
tion, the text may evoke an action or
response – as in following a set of directions
or reacting to a persuasive argument or
appeal. The type of texts that fall into this
category may be structured chronologically
or logically. Examples of texts that may be
structured in a chronological manner
include biographical accounts of the lives of
contemporary or historical figures and pro-
cedural documents that detail step-by-step
directions to be followed in sequence.
Examples of texts that are structured logi-
cally many include those that are written to
provide information about a given topic and
those that are intended to persuade or con-
vince the reader to think and act in a cer-
tain manner. Often, these texts include
adjunct aids (such as charts, pictures, and
graphs to convey information). The PIRLS
assessment included both chronologically
and logically structured informational texts,
some of which incorporated various types
of adjunct aids. 

2.2.2 Processes and Strategies

Across text types and purposes for reading,
the reader engages in a variety of compre-
hension processes and strategies to gain and
construct meaning from text. The PIRLS
assessment framework described four spe-
cific processes of comprehension, which
vary in terms of the degree of inference or
interpretation required and in the focus on
text content or structural features of the
text. This description of comprehension
processes in the framework served as a
guide for developing the comprehension
questions used to assess students’ under-
standings of texts. Each question was writ-
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ten to engage students in one of four
processes: 1) focus on and retrieve explicitly
stated information, 2) make straightforward
inferences, 3) interpret and integrate ideas
and information, and 4) examine and evalu-
ate content, language, and textual elements.
A brief description of each process is pro-
vided below. 

In focusing on and retrieving explicitly
stated information, the reader locates spe-
cific information or an idea in the text that
is relevant to understanding the text’s
meaning. Little or no inference is required
to understand the meaning of such informa-
tion – it is explicit, and may be viewed as
existing at the surface level of the text.
Most often, the retrieved information
resides locally in the text, within a specific
sentence or phrase. A competent reader’s
understanding of the retrieved information
is typically immediate or automatic.

In making straightforward inferences, the
reader goes beyond what is stated explicitly
in the text and infers some implied meaning
or connection between textually-based
ideas. Although not stated explicitly, the
inference is very much constrained by the
text. The text provides fairly obvious cues
to guide the reader in making this type of
inference. As such, skilled readers will
often make such an inference automatically
as they become engaged in constructing
meaning within a specific part of the text,
or as they develop a more global under-
standing of the text’s overall meaning.

In order to construct a more complete and
richer understanding of the text, readers
must be able to interpret and integrate ideas

and information. With this type of process,
the reader moves beyond the phrase or sen-
tence level of text to make connections
between textual ideas, synthesize informa-
tion, or consider the broader implications
of textual meaning. In doing so, readers
often draw on their background knowledge
and experiences to develop interpretations,
which may vary slightly – depending upon
the reader’s perspective.

Readers shift from constructing meaning to
a critical consideration of the text as they
examine and evaluate content, language,
and textual elements. The reader recognizes
that the text has been written to convey
ideas, feelings, and information. The textual
content may be evaluated for its overall
value, believability, or relevance to the
reader. Its structural and linguistic features
may also be judged for its effectiveness,
completeness, or impact. In examining and
evaluating the text, readers may draw upon
their understanding of the world, and on
their past reading experiences.

2.2.3 Test Booklet Design

The test booklet design used in the opera-
tional PIRLS assessment was based on sev-
eral considerations. First, in order to ensure
broad coverage of reading comprehension
(as described in the PIRLS framework) a
total of eight reading blocks – each block
consisting of a single passage or set of pas-
sages accompanied by comprehension ques-
tions – were developed. Each block was
developed to assess a single purpose for
reading; a total of four literary blocks and
four informational blocks comprised the
operational assessment. Secondly, it was
acknowledged that the burden required for



18 Chapter 2 · Developing the PIRLS Reading Assessment

each student to take the entire assessment (a
total of more than five hours testing time)
would be too great. Consequently, a matrix
sampling technique was employed so that
each student would take only a portion of
the assessment (two reading blocks), and
that an appropriately representative sample
of students would be administered to each
portion. Finally, it was important to ensure
adequate linking of results across blocks,
since each student would not be adminis-
tered the entire assessment.

With these considerations in mind, the
four literary blocks and four informational
blocks were distributed across 10 assess-
ment booklets. Each student participating
in the assessment was administered one of
the 10 booklets. Because students were
given 40 minutes to complete each block,
the total assessment time was 80 minutes.
(An additional 15 to 30 minutes was devot-
ed to having students complete a back-
ground and instructional experience
questionnaire.)

Exhibit 2.2 illustrates the distribution of lit-
erary and informational blocks across the 10
test booklets. The block designations L1, L2,

L3, and L4 refer to the four literary blocks.
The block designations I1, I2, I3, and I4
refer to the four informational blocks.

Although this booklet design does not pro-
vide for all possible combinations of liter-
ary and informational blocks (which would
have resulted in twice the number of test
booklets), it was determined that the block
combinations represented here were more
than adequate to provide for suitable link-
ing between blocks. Each block appears in
three booklets, and each block is combined
with at least one block assessing the same
purpose for reading, and at least one block
assessing the other purpose for reading.
Note that the nature of booklet 10 (the
PIRLS Reader), which links one specific
literary and informational block, and made
it impossible to link these blocks to others
in the design without substantially
increasing student assessment time.
Consequently, booklet 10 was distributed
across sampled students at three times the
rate of the other booklets.

Booklet
1

Booklet
2

Booklet
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Booklet
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Booklet
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Exhibit 2.2: Distribution of Literacy and Informational Blocks Across Booklets
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2.3 Finding and Selecting 
the Passages

Finding a selection of passages that would
suit the purposes of the PIRLS assessment
was a major challenge. At each stage of
the test development process, review by
the RDG and the NRCs played a central
part in ensuring the suitability of the
materials. The passages had to be appro-
priate for valid assessment of reading lit-
eracy in all participating countries. The
test materials, taken overall, had to be
interesting and accessible for all the par-
ticipating students – not favoring any
particular national or cultural group.

2.3.1 The Initial Search for Passages 

In order to achieve this, great import was
placed on seeking passages that originated
in the participating countries. Even before
their first meeting, NRCs received a request
to contribute to the pool of texts for consid-
eration. This request incorporated the fol-
lowing criteria used throughout the test
development process.

All passages:

• Must be suited in their content and read-
ing level to 9- and 10-year-olds

• Should be well written in order to foster
authentic engagement in the reader and
to facilitate questioning across the PIRLS
processes and strategies

• Could be either literary or informational,
and should include as wide a range as pos-
sible within these two broad categories

• Should not exceed 1200 words in length

• Should avoid specific cultural references
and material offensive to particular cul-
tural or religious groups.

Representatives from participating coun-
tries were asked to contribute texts that
met these criteria, and that would be typi-
cal of the reading matter available to stu-
dents at the appropriate age and grade level
in their countries.

The first meeting of the RDG, in May 1999,
recommended an innovative approach to
international literacy assessment, in the
form of a “Reader.” This was a reading
booklet, produced in full color, including a
number of different passages – both literary
and informational – following a unifying
theme. The questions on these passages
appeared together in a separate question
booklet. This approach found favor
because of the attractive and authentic
appearance of the Reader, and the possi-
bility for thematic links between literary
and informational reading. In searching
for passages, therefore, ideas suitable for
generating Readers were also sought.

At the first NRC meeting in July 1999, par-
ticipants considered 68 passages that had
been contributed by 11 different countries:
Albania, Australia, Austria, Cyprus, France,
Italy, Hungary, New Zealand, Russia,
Singapore, and the United Kingdom. These
comprised passages sent in advance or
brought to the meeting by the NRCs them-
selves; texts suggested by members of the
RDG; and passages found by the NFER
research team. Although this collection
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already represented a wide range of material,
it was agreed, at that meeting, that further
texts should be sought and reviewed by the
NRCs following the meeting.

2.3.2 Reviewing the Passages

The review materials presented at the
July 1999 NRC meeting contained passages
arranged for the first time as assessment
blocks. Some of these blocks consisted of a
single passage; others were combinations of
shorter passages. There were 11 literary
blocks, 12 informational blocks, and three
possible Readers. Each Reader was the
equivalent of two blocks, one literary and
one informational. The texts ranged in
length from 181 to 1,103 words. Passages for
literary experience included contemporary
realistic narrative, fantasy narrative, tradi-
tional tales, and myth and fable. The pas-
sages assessing the use and acquisition of
information included instructions, explana-
tory texts, biographies, newspaper reports,
information leaflets, tables, texts including
diagrammatic information, and one that had
originated as part of a website. The passages
in these review books represented contribu-
tions from 14 countries: Australia, Austria,
Canada, Cyprus, France, Iceland, Italy, The
Netherlands, New Zealand, Russia,
Singapore, the Slovak Republic, Sweden,
and the United Kingdom.

NRCs responded to the review materials
with a wide range of views. Their com-
ments were summarized for discussion at
the next meeting of the RDG, which took
place in October 1999. Here, a shorter list of
passages was agreed upon for consideration

by the NRCs at their November meeting. At
this stage, the passages were also illustrated
and presented as they would be to students.
In some cases, the illustrations were found
in the original passage; in others, illustra-
tions were specially commissioned. The
illustrations were designed to support the
reading of the text, without giving informa-
tion that would distract or mislead the stu-
dent. The passages proposed for the Readers
had full-color illustrations.

The goal at the November 1999 NRC meet-
ing was to arrive at final decisions about the
16 blocks to be used in the field test. Eight
of these were to be literary blocks and eight
informational. The two Readers were each
to comprise one literary and one informa-
tional block, both taken from the 16.
Exhibit 2.3 sets out the titles of the 16 pas-
sages finally chosen at the meeting, together
with an indication of the textual features of
each. The passages listed in the table were
originally suggested by eight different
countries: Canada, Iceland, Italy, New
Zealand, Russia, the Slovak Republic,
Sweden, and the United Kingdom. The
involvement of participating countries from
the earliest stage of development gave the
resulting assessment its unique internation-
al flavor.

A comparison with the PIRLS framework
shows that the passages selected at the end
of the initial development process were a
good reflection of the principles established
there. All of the literary texts were narra-
tive fiction, but within this overall category
they represented a wide variety – in terms
of story type, setting, characterization, plot
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structure and length. The informational
passages included both chronologically and
nonchronologically organized texts with a
variety of purposes and presentational fea-
tures. Discussions with the RDG and the
NRCs confirmed that this collection of pas-
sages adequately represented the range of
purposes for engagement with texts envis-
aged for the PIRLS study.

2.4 Developing the Items

Item development started as soon as there
began to be a consensus on the selected
passages in August 1999. Once again, the
writing, review, and revision of the items
was closely guided by the principles estab-
lished in the PIRLS framework. Repeated
review by international reading experts,
and by representatives of participating
countries, provided valuable comments for
improving the item pool.

Title Content

Literary Blocks

"The Upside-Down Mice" Modern fable with a twist

"Flowers on the Roof" Contemporary realistic story set in Iceland

"The Dressmaker" Contemporary realistic story set in Africa

"Fathers and Sons" Traditional fable (The Farmer and his Sons); Traditional moral tale (Equal Inheritance)

"The King with Dusty Feet" Traditional tale from India

"Punch’s Escape" Fantasy tale from Italy about puppets

"Hare Heralds the Earthquake" Traditional tale

"The Little Lump of Clay" Contemporary moral tale

Informational Blocks

"Leonardo da Vinci" Biography

"Introducing Antarctica" Nonchronological expository text including diagrams; letter

"Night of the Pufflings" Mainly chronological informational text

"Puppy Walking" Explanatory text

"River Trail" Informative/persuasive leaflet

"Read Dinosaur Pox" Book review information in a variety of forms, drawn from a website

"Finding Out About the Weather" Information in chronological, nonchronological, and tabular forms

"All About Mobiles" Information, biography, and instructions with diagrams

Exhibit 2.3: Passages Selected for Field Testing



22 Chapter 2 · Developing the PIRLS Reading Assessment

There were two main types of items: multi-
ple-choice questions, and constructed-
response questions. The multiple-choice
items offered students four plausible
response options of which only one was
correct or was clearly the best response to
the question. Each of these carried one
score point. Constructed-response items
could yield one, two, or three score points.
They were used in order to allow students
to explain their interpretations and evalua-
tions of the text, to show their reasoning,
and to find for themselves the textual evi-
dence that supported these views and rea-
sons. In a typical block of 15 score points,
the aim was to have seven multiple-choice
items, two or three short-answer items of
one or two points, and one extended-
response item worth three points.

The items were written to address systemati-
cally the four PIRLS processes and strategies:

• Focus on and retrieve explicitly stated
information (20%)

• Make straightforward inferences 
(30%)

• Interpret and integrate ideas and infor-
mation (30%)

• Examine and evaluate content, language
and textual elements (20%).

The varying nature of the texts, however,
(in both the literary and informational cate-
gories) meant that the interpretation of
these four comprehension processes also
varied. For example, in a literary text with
strong characterization, interpreting and
integrating ideas and information would

suggest some items addressing character
and motive. In an informational piece, by
contrast, items addressing this same process
would be more likely to require the synthe-
sis of information from different parts of
the passage. The framework gives further
details of these issues. The development of
items was guided by the features of the
text, on the one hand, and the PIRLS
processes and strategies, on the other.

2.4.1 Item Piloting

Early drafts of items were reviewed by the
RDG in October 1999, and by the NRCs in
November 1999. At about the same time,
these early drafts were subjected to some
limited testing by NFER in schools in
England, to check the suitability of the pas-
sages and to gauge student responses to the
questions. The findings from these trials
were mainly qualitative in nature.

On the basis of comments from the RDG
and NRCs, and the findings from the small-
scale trials, a major revision of the items
was conducted in December 1999. This
addressed a number of difficulties that had
been identified by the reviews and trials of
the early drafts. In some cases, styles of
questioning were found to be inaccessible
to some groups of students. In others, ques-
tion wordings proved ambiguous. Some
items were rejected because they were not
central to important ideas in the texts, or
were regarded as addressing peripheral
aspects of the subject matter. At this stage,
also, the proportion of multiple-choice items
for each block was increased to about 50
percent from the previous target of 30-40
percent – because of feedback from partici-
pating countries.
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2.4.2 Item Review and Revision

The revised assessment blocks were again
reviewed in January 2000, at a meeting of
the RDG. At the same time, the NRCs were
consulted by means of a postal review, to
which 22 countries provided responses.

Also in January, further trials were con-
ducted by NFER in schools in England.
Although these were again small in scale
and conducted in only one country, they
provided some valuable evidence as to how
students responded to the passages and
items – which were now approaching their
final shape. A sample of 70-100 students
completed each block. They were in Year 5,
aged between 9.4 and 10.3 years.

The schools were not a representative sam-
ple; rather, they covered the full range of
circumstances found in England, including
students from socioeconomically deprived
backgrounds, from ethnic minorities, and
students for whom English was not their
first language. A basic statistical analysis of
the results showed that, in general, the
draft blocks proved fairly easy for the 
sample, and that most of the blocks had a
reasonable reliability index (Cronbach’s
alpha >0.70). Most students reached the
end of the blocks in the time allowed.

2.4.3 Finalizing the Items

Once again, in February 2000, the items
were revised to reflect the judgements of
reviewers, paying attention (where appro-
priate) to the findings from the small-scale
trials. In March 2000, the proposed blocks
for the field test were submitted once more
to the NRCs for a final review. After a final
round of revisions (in response to these

comments), the blocks were finalized and
sent to the countries for translation in time
for the field test.

2.5 Field Test

In order to ensure that the passages and
items had good measurement properties in
each country, PIRLS conducted a full-scale
field test in September 2000. For the pur-
poses of the field test, the 16 assessment
blocks were divided among eight student
booklets – six booklets containing passages
and items, and two readers with accompany-
ing answer booklets. Since a student was
expected to complete only one booklet,
countries were requested to draw probabili-
ty samples of at least 1,600 students for the
field test, so that at least 200 students would
respond to each of the student booklets.

Approximately 48,000 students from almost
1,100 schools in 30 countries participated in
the field test, providing about 6,000 student
responses to each booklet. The field-test
data showed that the passages and items
generally had very good psychometric char-
acteristics, with a wide range of difficulty
levels and good discrimination indices, and
would form a very good pool from which to
select the passages and items for the main
PIRLS assessment.
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2.6 Selection of Blocks for 
Main Survey

The results of the field test were reviewed
at a meeting of the RDG in December 2000,
and the assessment blocks for the main sur-
vey were selected. These were reviewed and
approved (with minor modifications) at a
meeting of the NRCs in January 2001. The
blocks selected are listed in Exhibit 2.4.

2.7 Developing the Scoring Guides 
for Constructed-Response Items

For PIRLS, as with all tests of reading litera-
cy with open response items, the develop-
ment of the scoring guides was a major
undertaking, and had to be informed by
actual responses from students in test trials.
The scoring guides needed to be explicit
enough to credit all appropriate responses
while ruling out all inappropriate responses.

However, students expressed these responses
in a wide variety of ways. The scoring
guides had to provide clear criteria against
which the scorer could judge student
responses, and these criteria needed to be
supported by examples of actual student
responses. At the item writing stage, it was
impossible to envisage all the possible ways
in which a student might express his or her
understanding. Scrutiny and analysis of
responses produced in test trials were essen-
tial in order to finalize the criteria and select
the examples. In the PIRLS tests, the scoring
guides were supported by scorer training
materials consisting of anchor papers and
practice papers.

2.7.1 Early Development of Scoring Guides

The initial development of scoring guides
occurred while the corresponding con-
structed-response items were being devel-
oped. Items and scoring guides were
developed concurrently so that item writers

Title Content

Literary Blocks

"The Upside-Down Mice" Modern fable with a twist

"Flowers on the Roof" Contemporary realistic story set in Iceland

"The Little Lump of Clay" Contemporary moral tale

"Hare Heralds the Earthquake" (Reader) Traditional tale

Informational Blocks

"Leonardo da Vinci" Biography

"Introducing Antarctica" Nonchronological expository text including diagrams, letter

"River Trail" Informative/persuasive leaflet

"Night of the Pufflings" (Reader) Mainly chronological informational text

Exhibit 2.4: Blocks Selected for Main Survey
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and reviewers would view the scoring crite-
ria as an essential component of developing
a reliable and valid constructed-response
question. Drafting of scoring criteria must
be part of constructed-response item devel-
opment and review processes, so that
thoughtful and ongoing considerations of
how student responses will be scored can
sharpen the focus and increase the measure-
ment value of these open-ended item types.

The early drafts of the PIRLS items, in
October-November 1999, had draft scoring
guides describing the criteria to be applied
in scoring the items, but without examples
of student responses. The criteria were
derived from a consideration of the process
being assessed by means of one item in its
relationship to the text, and specified the
response (or a range of responses) expected
to each open-ended question. These draft
criteria were discussed alongside the items
themselves during this review process, and
were correspondingly revised afterwards.

2.7.2 Student Responses

The small-scale trials in January 2000 pro-
vided the first collection of student
responses that could be used to develop
and illustrate the criteria. The revision of
the items in February 2000 included sub-
stantial attention to the scoring guides,
aimed at clarifying the criteria and exem-
plifying a range of acceptable and unac-
ceptable responses. Responses were listed
and scrutinized against the draft criteria.
At this stage, some appeared clearly
acceptable and some clearly unacceptable.
There were others that possessed some of
the characteristics of an acceptable

response, but not all, and so could be clas-
sified as borderline. For items carrying
more than one score point, these classifica-
tions were made at each level of scoring. In
the light of this collection of responses, the
criteria were revisited and the fine distinc-
tions that emerged were articulated. In
many cases, it became clear that there were
different ways of achieving the same score,
for example, by choosing different but
equally valid aspects of the text to support
an answer. Examples of student responses
were chosen to illustrate each level of scor-
ing, demonstrating both frequent and
unusual ways in which students expressed
an acceptable response.

2.7.3 Finalization of Scoring Guides

Following the review meeting in March
2000, the scoring guides took on their final
shape, giving fuller information and a wider
range of examples. These examples were pro-
vided by further test trials that took place in
May 2000, in four countries: the United
States, Canada, Singapore, and England.
They gave rise to at least 200 student
responses to each item in its final form. Once
again, responses were listed and classified,
leading to a revision of the criteria and an
increase in the number of listed examples.

The final scoring guide for each item was
structured in the following way:

• Identification of the purpose for reading
(literary or informational) being assessed

• Description of the comprehension process
the item addressed



In addition, the following elements were
included in each scoring guide in order to
ensure that the scoring of students’
responses was clearly related to the PIRLS
framework, and to provide explicit guid-
ance to scorers that would ensure reliability
of scoring:

• The score to be awarded for each level of
acceptable response

• The scoring criteria for each level of
acceptable response

• The specific evidence to show that a
response met the criteria; in many cases,
this evidence could be in one of several
forms, all of which were specified

• A series of example responses at each
level of scoring, including examples for
which no points were awarded.

To provide additional guidance and practice
for scorers, further collections of student
responses were assembled as anchor papers
and practice papers. These were introduced
to the NRCs at the scorer training meeting
in July 2000. The anchor responses formed
the basis for sometimes lengthy discussion
and agreement by the NRCs, which served
to clarify the distinctions between levels of
scoring, and demonstrated the wide variety
of ways in which acceptable responses
might be framed. The practice papers gave
opportunities for the NRCs to work through
responses on their own, and to check their
scoring against the agreed points.
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In finalizing the scoring guides, the anchor
papers were viewed as a critical extension
of the scoring guides – providing further
elaboration and more concrete examples of
the levels of responses described in the
scoring guide. The anchor sets were con-
structed to illustrate the expected range of
responses and the most common approach-
es taken by students in answering the con-
structed-response questions. In addition,
two sets of practice papers were compiled
for each item. The first set represented the
most common types of responses observed
in the pilots and field test. The second set
provided examples of student responses
that might present some challenge in mak-
ing scoring decisions. Taken together, the
two practice sets were designed to prepare
scorers for making appropriate and consis-
tent decisions on the most common types
of student responses, and on the types of
responses that may fall close to the line
separating the scoring guide levels. For fur-
ther clarification, both the anchor and
practice sets of sample responses included
explicit annotations explaining the ration-
ale for the assigned score.

2.7.4 Training Scorers

National Research Coordinators were
responsible for training scoring staff and
for conducting scoring in their countries.
To prepare them for this task, the PIRLS
International Study Center held a scoring
training session in May of 2001. The pri-
mary purpose of this training session was
to ensure that representatives of each par-
ticipating country fully understood the
scoring standards that were to be applied
consistently and without variation after
the collection of data was completed in

Chapter 2 · Developing the PIRLS Reading Assessment



27

each country. The representatives attend-
ing this training session were to train the
group(s) of scorers in their respective
countries, ensuring the comparability of
scoring across countries.

At the May 2001 training session, NRCs
were instructed on each constructed-
response scoring guide. After an initial
introduction to each scoring guide, the
anchor papers were presented and a discus-
sion of the annotated scoring rationales for
each anchor paper ensued – to check that
NRCs fully understood how the scoring
standards were to be applied. For the major-
ity of constructed-response items, the NRCs
also practiced applying these standards
with the sets of practice papers that had
been compiled. During the practice scoring,
NRCs were not shown the previously
assigned scores or score rationales so that
their ability to apply the scoring standards
consistently could be verified. 

During the same training session, NRCs
were instructed on the specific procedures
to be followed in training scorers, and to
monitor intra- and inter-country reliability
of scoring. NRCs were instructed to follow
the same basic procedures in introducing
and practicing scoring guides with their
own scorers that were followed during their
training session. The need for absolute stan-
dardization of scoring across countries was
emphasized, and all NRCs acknowledged
their responsibility for accomplishing this
task. This, of course, meant that NRCs and
their scorers could make no further changes
to scoring guides or annotated sample
papers after the May 2001 NRC meeting.
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Mullis, Martin, & Sainsbury, 2001) for more information about the conceptual frame-
work underlying the questionnaires.

Dana L. Kelly

Developing the PIRLS
Background Questionnaires

3

3.1 Overview

Children are exposed to language and print at home and at school;
receive formal reading instruction; and see others reading for recre-
ation and to perform tasks. These and other experiences and activi-
ties at home and school combine to influence how well children
read and how they feel about reading by the end of fourth grade.
Beyond influences within the home and at school are those in the
wider environments in which children live and learn. Community
size and resources, organization of the educational system, and edu-
cational decision-making affect homes and schools, and thus chil-
dren’s literacy development. To be sure, not all children have the
same experiences. Children have varying levels of home support for
reading, and different levels of exposure to language and print
throughout their lives. They also attend schools with different
approaches to learning and resources with which to teach.

By gathering information about children’s experiences in learning to
read together with reading achievement on the PIRLS test, it is possi-
ble to identify the factors or combinations of factors associated with
a high degree of reading literacy. The PIRLS design includes a set of
questionnaires targeting important factors related to reading literacy.
PIRLS administered four questionnaires to the tested students and
their parents, reading teachers, and school principals. This chapter
describes the conceptual framework underlying the questionnaires,
the process used to develop them, and their content.1
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3.2 Framework for the Questionnaires

The PIRLS questionnaires are grounded 
in a conceptual model relating reading out-
comes – students’ reading literacy achieve-
ment and attitudes – to home, school, and
community and national contexts. Exhibit
3.1 illustrates how PIRLS conceptualizes the
influences on children’s reading by depict-
ing the relationship between home and
school, and how both are situated within
the community and the country.

The PIRLS questionnaires address factors
within each of the aspects that are deemed
important for the development of reading
literacy. In addition to reading achieve-
ment, reading outcomes include students’
reading attitudes and behaviors. The fac-
tors within the home, school, and national
and community contexts addressed by
PIRLS are shown in Exhibit 3.2.

Chapter 3 · Developing the PIRLS Background Questionnaires

Factors

National and Community Contexts

Demographics and resources

Governance and organization of educational system

Curriculum characteristics and policies

Home Contexts

Activities fostering reading literacy

Language in the home

Home resources

Home/school connection

Students out-of-school literacy activities

School Contexts

School environment and resources

Teacher training and preparation

Classroom environment and structure

Instructional strategies and activities

Instructional materials and technology

Exhibit 3.2: Factors within the Home, School, and
National and Community Contexts Addressed 
by PIRLS

Nat ional  and Community  Contexts

Home School

Student
Reading Outcomes

Exhibit 3.1: Contexts for the Development of
Reading Literacy
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3.3 Process for Developing
Questionnaire Items and 
Final Forms

The PIRLS questionnaires were developed
through a collaborative process involving
the PIRLS International Study Center, the
National Research Coordinators (NRCs), the
Questionnaire Development Group (QDG),
the Reading Development Group (RDG),
and the IEA Data Processing Center (DPC).
The process included a series of reviews of
draft instruments, a field test of five ques-
tionnaires in 30 countries, a review of
field-test data, and a revision of the field-
test questionnaires.

3.3.1 Plan for Questionnaires

In developing the PIRLS questionnaires, the
aim was to create instruments that could be
used to collect reliable information related
to children’s reading literacy achievement
(as outlined in the framework) without
unduly burdening students and schools.
Altogether, the instruments were intended
to provide a picture of children’s experi-
ences from early language and literacy
development to the time of the PIRLS
assessment. The plan initially called for five
questionnaires:

• A student questionnaire to provide data
on home and school factors related to
reading 

• A home questionnaire (to be completed
by the students’ parents or primary care-
givers) to provide data on home support
for literacy 

• A school questionnaire to provide
information on school policies and
resources related to reading

• A teacher questionnaire to provide infor-
mation on instructional approaches and
resources at the fourth grade level 

• An early-literacy instructional question-
naire to provide information on reading
instruction in the grades below the grade
tested (fourth grade).

This last questionnaire was originally
intended to be administered to a sample of
teachers in each of the grades prior to
fourth grade. However, early on it became
clear that this would be a burden for the
schools, and for the national centers prepar-
ing and disseminating the instruments.
Instead, a less burdensome approach was
taken, whereby the school reading coordi-
nator or a teacher familiar with the primary
school reading program would complete a
questionnaire about literacy instruction in
the early grades. All five questionnaires
were developed and field-tested.

3.3.2 Initial Item Development

Based on the home, school, and community
factors addressed by the framework
(shown in Exhibit 3.2), a detailed list of
potential variables was developed and
reviewed by the NRCs at their first meet-
ing – in July 1999. The list of variables
was refined and then used – together with
the questionnaires from the Trends in IEA’s
Reading Literacy Study – as the basis for
the initial questionnaire development.
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Questionnaire scales used in other reading
research studies also were consulted dur-
ing this initial development phase.

3.3.3 Iterative Review 

In September 1999, drafts of student,
school, teacher, and home questionnaires
were distributed to the NRCs for within-
country review. At the same time, they
were reviewed by the Reading Development
Group. Comments from both reviews were
used to revise the questionnaires for a sec-
ond review by the NRCs in November 
1999 – at their second meeting. The
Questionnaire Development Group, com-
prising NRCs from six countries, then met
with ISC staff in December 1999 to review
the drafts, and to develop the early literacy
instruction questionnaire.

In January 2000, the five draft field-test
questionnaires were sent to the NRCs for
within-country review, and also were
reviewed by the RDG. The drafts were
revised on the basis of these reviews. At the
third NRC meeting – in March 2000 – NRCs
reviewed the revised-draft field-test ques-
tionnaires, and suggested further revisions.
In April 2000, the final field-test question-
naires, were sent to their respective coun-
tries for translation and production.

3.3.4 Field Test

The PIRLS field test was conducted in
September 2000. Approximately 48,000
students from almost 1,100 schools in 28
countries participated, providing approxi-
mately: 1) 48,000 responses to the student
questionnaire and the learning to read sur-

vey; 2) 2,000 responses to the teacher
questionnaire; and 3) 1,000 responses to
the school questionnaire and the early lit-
eracy instruction questionnaire.

3.3.5 Item Analysis and Finalization 

of Questionnaires

After the field-test data files had been pre-
pared by each country, then checked and
processed by the IEA Data Processing
Center, the International Study Center
(ISC) prepared five data almanacs – one for
each questionnaire – to facilitate review of
the data. For each country, each almanac
displayed appropriate student-weighted
distributions of responses to each question
in the questionnaires. In the case of cate-
gorical variables, the weighted percentage
of respondents choosing each option were
shown together with the corresponding
average student achievement in reading.
For questions with numeric responses, 
the mean, mode, and selected percentiles
were displayed.

The QDG met in December 2000 to review
the field-test data for the five question-
naires, and to recommend revisions to the
items. Committee members were provided –
in addition to the data almanacs – with
results from scale-reliability analyses con-
ducted by the DPC, analyses conducted by
the Swedish national center, and comments
from teachers in New Zealand – to inform
their review.
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In general, the committee recommended
few revisions of the field-test question-
naires; however, there were improvements
in the wording of some items in each ques-
tionnaire; the removal of as many “filter”
questions as possible; and the reordering
of items in the student questionnaire. The
most significant decision was not to
include the early literacy instruction ques-
tionnaire in the main survey. Field-test
data indicated that, in many countries, the
respondent (the school reading coordinator
or teacher familiar with early reading
instruction in the school) was not able to
provide the detailed information required
about reading instruction at each grade
level; and that the questionnaire (as field-
tested) was too burdensome – resulting in
unreliable data on many questions. For
these reasons, it was not taken forward to
the main survey (although six of the more
important questions were simplified and
included in the school questionnaire).

The ISC prepared drafts of the four main
survey questionnaires for review by NRCs
at their January 2001 meeting. NRCs recom-
mended few additional changes. Following
the meeting, the ISC produced the final
documents and electronic files, then distrib-
uted them to participating countries for
translation and production.

3.4 PIRLS Main Survey Questionnaires

The contents of the PIRLS main survey ques-
tionnaires used to collect information about
home, school, and community contexts for
learning to read are described below. 

3.4.1 Student Questionnaire

Each student taking the PIRLS reading
assessment completed the student question-
naire. The questionnaire asks about aspects
of students’ home and school experiences –
including instructional experiences and
reading for homework, self-perceptions and
attitudes towards reading, out-of-school
reading habits, computer use, home literacy
resources, and basic demographic informa-
tion. The questionnaire was designed to
take 15-30 minutes to complete. Exhibit 3.3
presents details regarding the items in the
questionnaire.

3.4.2 Learning-to-Read Survey (Home)

The learning-to-read survey was completed
by the parents or primary caregivers of each
student taking the PIRLS reading assess-
ment. It deals with child-parent literacy
interactions, home literacy resources, par-
ents’ reading habits and attitudes, home-
school connections, and basic demographic
and socioeconomic indicators. This question-
naire was designed to take 10-15 minutes to
complete. Exhibit 3.4 presents details
regarding the items in the questionnaire.
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3.4.3 Teacher Questionnaire

The reading teacher of each fourth-grade
class sampled for PIRLS completed a teacher
questionnaire, which was designed to gather
information about classroom contexts for
developing reading literacy. This question-
naire asks teachers to describe the general
characteristics of the class tested, such as

class size, and the reading levels and lan-
guage abilities of the students. Several ques-
tions in the questionnaire focus on factors
related to reading instruction, such as
instructional time, materials, grouping of
students for instruction, and activities to
teach reading and promote the development
of the students’ reading literacy. The ques-

Item Number Item Content Description

1 Gender Whether student is a boy or girl

2 Date of birth Month and year of student’s birth

3 Out-of-school activities Frequency student does various reading-related activities and watches television

4 Reading outside of school Frequency student reads different types of texts outside school

5 Use of library Frequency student borrows books from library for fun

6 Television watching Frequency student watches television on a normal school day

7-8 Instructional activities Frequency student does certain reading instructional activities in school

9-10 Homework Frequency reading for homework is assigned and amount of time student 
spends on reading homework

11 Computer use Frequency computer is used for different literacy activities, and where 
computer is used

12 Attitude toward reading Student’s attitude towards reading

13 Reading self-concept Student’s self-concept regarding his/her reading ability

14 Feelings about school Student’s feelings about school – safety, perception of students and teachers

15 School environment Student’s reports of problematic behavior by other students at school

16-18 Language in the home Student’s use of the language of the test at home (used as indicator 
of home environment and home support for reading in language of the test)

19 Books in the home Number of books in student’s home (used as indicator of home environment 
and socio-economic status)

20 Home possessions The presence of various socio-economic indicators (used as indicator 
of home environment and socio-economic status)

21-22 Persons living in home Number of people and children living in the home (used as indicator 
of home environment and socio-economic status)

23-25 Student and parents born 
in country

Provides information on immigrant status (used as indicator of home environment 
and home support for reading in language of the test) 

Student Questionnaire

Exhibit 3.3: Content of the PIRLS Student Questionnaire



35Chapter 3 · Developing the PIRLS Background Questionnaires

tionnaire also asks teachers about classroom
resources, assessment practices, and efforts
to maintain home-school connections. It also
asks teachers for their views about oppor-
tunities provided for cooperation and col-
laboration with other teachers, for
professional development, and for informa-
tion about themselves and their education
and training. This questionnaire requires
about 30 minutes of the teacher’s time.
Exhibit 3.5 presents details regarding the
items in the questionnaire.

3.4.4 School Questionnaire

The principal of each school sampled for
PIRLS responded to the school question-
naire. It asks school principals about 
enrollment and school demographic charac-
teristics, such as school location, resources
available in the surrounding area, and indi-
cators of the socioeconomic background of
the study body. The school questionnaire
also asks principals about reading curricu-
lum policies and total instructional time for
the school year. It also includes questions

Item Number Item Content Description

1 Respondent Who completed the survey

2 Parent/child literacy 
interactions

Frequency parents engaged in different literacy activities with child 
during early childhood

3 Attend kindergarten Whether, and for how long, child attended kindergarten (or equivalent)

4 Age began school Age when child began formal schooling

5 Literacy skills when 
began school Child’s literacy skills when he/she began formal schooling

6 Home literacy activities Frequency parent engages in different literacy activities with child (now)

7 Home/school connection Parents’ perception of school’s connection with home

8 View of school Parents’ opinion of school

9-10 Parents’ literacy activities Time parent spends reading for enjoyment, and frequency reading for 
different purposes

11 Parents’ attitude towards 
reading Parents’ attitude toward reading

12-13 Books in home Number of books (total and children’s) in the home (used as an indicator of 
home environment and support for literacy, and for socio-economic indicator)

14 Parents’ education Highest level of education completed by both parents (used as an indicator of 
home environment and socio-economic status)

15-16 Occupational status Employment status and type of profession of each parent

17-18 Wealth Perception of wealth relative to others and annual income

19 Time Amount of time required to complete questionnaire

Learning-to-Read Survey 

Exhibit 3.4: Content of the PIRLS Learning-to-Read Survey (Home Questionnaire)
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Item Number Item Content Description

1 Class size Number of students total, and in the grade tested in the class

2-5 Students in class Describes the students in the class with respect to reading level, language ability, and 
reading/language services received

6-7 Language instruction
Whether language instruction is conducted as part of instruction in different 
curriculum areas or as a separate subject, how much time is spent on 
language instruction, and how frequently language homework is assigned

8 Reading instruction Whether reading instruction is conducted as part of instruction in different 
curriculum areas or as a separate subject

9 Reading instructional time Amount of time spent on reading instruction, and if that time is for 
formal reading instruction

10 Reading instruction 
frequency Number of days per week reading instruction is provided

11 Instructional grouping Whether, and how, students are grouped for reading instruction

12 Instructional material Frequency teacher uses different materials in reading instruction 
(worksheets, textbooks, etc.)

13 Reading material Frequency teacher uses different types of texts in reading instruction

14
Reading instructional 
materials and different 
abilities

How teacher uses reading instructional materials for students at 
different reading levels

15-17 Instructional activities Frequency teacher has students do different reading instructional activities

18 Instructional media Frequency, and how teacher uses media in reading instruction 

19 Computer use Availability and use of computers and Internet for literacy activities

20 Classroom library Availability, size, and use of classroom library or reading corner

21 School library use Frequency teacher takes or sends students to the school library

22-23 Homework Frequency teacher assigns reading for homework and how much time is 
expected to be spent on reading homework

24-25 Reading difficulties Resources available to the teacher to deal with students’ reading difficulties, 
and teacher’s approach to dealing with reading difficulties

26-28 Assessment Teacher’s use of different assessment methods to monitor students’ progress 
and performance in reading

29 Professional development Teacher’s perception of opportunities for professional development in school

30 Cooperation and 
collaboration

Frequency teacher meets with other teachers to discuss and plan reading curriculum 
or teaching approaches

31 Home/school connection Frequency teacher meets with parents or sends students’ work home

32 Expectations for success Teacher’s expectations for students’ future success as readers

33-34 Teaching experience Number of years teacher has been teaching altogether and teaching the 
grade tested in particular

35-36 Age and gender Teacher’s age and gender

Teacher Questionnaire

Exhibit 3.5: Content of the PIRLS Teacher Questionnaire
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about resources, the availability of materials
and staff, and perceptions of the school cli-
mate, as well as the interaction between the
schools and the students’ parents and fami-
lies. The school questionnaire was designed
to be completed in about 30 minutes.
Exhibit 3.6 presents detail on the items in
the questionnaire.

Item Number Item Content Description

37-39 Education/training Teacher’s highest level of education, teaching certification, and academic preparation for 
teaching reading

40 Professional development Time teacher has spent in professional development in the last two years

41 Reading habits Frequency teacher reads different material and reads for different purposes

42 Teach class Whether the class is taught by the teacher only, or by a team of teachers 
teaching different subjects

43 Time Amount of time required to complete questionnaire

Teacher Questionnaire

Exhibit 3.5: Content of the PIRLS Teacher Questionnaire (continued)
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Item Number Item Content Description

1 Grades Grades below the grade test that are present in the school

2-3 Enrollment Number of boys and girls in school, and in grade tested

4-5 Community Size and type of community in which the school is located

6 Community resources Resources available in the community in which the school is located

7-9 Student body Describes students in the school with respect to stability of student body, 
family socioeconomic status, and academic abilities 

10 Tracking Whether classes are formed on the basis of ability/performance

11 Instructional time Number of instructional days per year, amount of instructional time per week, and 
number of days per week school is open

12 Years with same teacher Number of years students typically stay with the same teacher

13 Influence on curriculum
Influence on the school’s curriculum at grade tested by national or regional 
curriculum and examinations/assessments, standardized tests, and parents’ and 
students’ wishes

14 Literacy skills of students 
beginning formal schooling Literacy skills of the students in the school when they begin formal schooling

15-16 Reading literacy emphasis Relative emphasis placed on reading, writing, and oral language skills by school, 
presence of own reading curriculum and programs in support of reading education

17 Coordination of reading 
instruction

Whether school has a policy to coordinate reading instruction across primary 
school grades

18 Instructional materials Emphasis on different types of reading material in reading instruction for 
primary school students

19 Instructional emphasis Emphasis on different literacy skills and activities at different grades in primary school

20 Reading instruction and 
different abilities

How reading instructional program is implemented for students at different 
reading levels

21 School library Availability, size, and staffing of school library

22 Classroom libraries Availability of classroom libraries in school

23 Computer availability and 
Internet access Availability of computers and access to the Internet for instructional purposes 

24 Instructional resources Material factors affecting school’s capacity to provide instruction

25-27 Home/school connection Availability of programs offered by the school to families, frequency of activities involving 
parents, and percentage of parents involved in school activities

28-29 School climate Principal’s perception of teachers’, parents’, and students’ attitudes and the 
severity of students’ problem behavior

30-31 Teacher collaboration
Existence of a school policy to promote cooperation and collaboration among teachers 
and the frequency with which teachers meet to share or develop instructional materials 
and approaches

32 Principal’s time Percentage of time the principal spends on various roles and functions

33 Time Amount of time required to complete questionnaire

School Questionnaire

Exhibit 3.6: Content of the PIRLS School Questionnaire
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4

Dana L. Kelly

Barbara Malak

Translating the PIRLS Reading
Assessment andQuestionnaires

4.1 Overview

Since English is the working language of IEA studies, the PIRLS
reading assessment and background questionnaires were developed
in English, and then translated by the participating countries into
their local languages of instruction. In all, the PIRLS data collection
instruments were translated from English into 31 languages. Five
countries administered the assessment in two languages, and seven
countries administered one or more questionnaires in more than one
language. The languages in which the test was administered most
often were English (seven countries), and Arabic (three countries).
In translating the instruments, each country followed procedures
established by the PIRLS International Study Center (ISC), and
described in the Survey Operations Manual – Main Survey
(PIRLS, 2001).

Before the translated instruments were used in schools, they were
put through an exhaustive process of review and verification. This
process – managed by the IEA Secretariat in Amsterdam – was
intended to ensure that the instruments had been translated accu-
rately and in accordance with the PIRLS guidelines, and that the
translated versions were comparable to the originals (in terms of
reading difficulty level and accessibility). As an essential compo-
nent of the verification process, IEA engaged Berlitz GlobalNet (an
independent translation company) to review and verify the transla-
tion and layout of each country’s instruments. Verifiers reviewed
the translated instruments and documented any deviations from
the international versions in their reports to IEA. National Research
Coordinators received a Translation Verification Report that listed
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corrections or improvements considered
necessary by the verifiers. When all correc-
tions had been completed, the ISC
reviewed the revised instruments and gave
final approval to the countries to print and
administer the materials.

For the participating countries, the bulk of
the translation effort took place prior to the
field test. After the field test, countries
needed only to make any changes to the
items or passages that resulted from analy-
sis of the field-test data. The PIRLS data-
collection instruments were verified twice
– the field-test versions before the field
test, and the final versions before the main
data collection. Countries, therefore, had
the benefit of two careful reviews of their
translations. They also had the benefit of
diagnostic item statistics from the field-test
data analysis, which helped to identify mis-
translations that could be corrected before
the main data collection.

4.2 PIRLS Instruments to Be Translated

The instruments to be translated included
the PIRLS reading assessment (passages and
accompanying questions); the student,
teacher, school, and learning-to-read survey
questionnaires; and the administration man-
uals. Countries testing in English did not
have to translate the instruments, but did
need to adapt the American English of the
originals to the vernacular, and make what-
ever adaptations were necessary for cultural
reasons. The reading assessment and ques-
tionnaires were put through the verification
process, but not the administration manuals.

4.2.1 Reading Assessment

The PIRLS reading assessment comprises
ten booklets. Each contains two “blocks” of
assessment material. A block is composed of
a story or an article (referred to as a “pas-
sage” in this chapter) and accompanying
questions or items. Nine of the assessment
booklets comprise two blocks, each with a
passage followed by test items. The tenth
booklet contains stories and articles in the
PIRLS Reader, a magazine-style booklet, in
color, designed to create a more authentic
reading experience for students. The ques-
tions for the Reader are presented in a sepa-
rate booklet. Each student completes one of
the ten booklets.

While there are ten assessment booklets
altogether, there are just eight different
blocks of assessment material, four for
each reading purpose.1 The eight blocks
are systematically distributed across the
ten booklets. Most of the blocks appear in
three booklets; two blocks appear only in
the PIRLS Reader and accompanying
question booklet. The ISC provided each
country with electronic files containing
all of the material to be translated.

Translation of the reading assessment was
based on blocks rather than booklets.
Countries translated each block once and
entered the translated text into the elec-
tronic file for the appropriate test
booklet(s). In addition to the assessment
blocks, the directions included in each of

Chapter 4 · Translating the PIRLS Reading Assessment and Questionnaires

1 PIRLS assesses students’ reading literacy for two pur-
poses – reading for literary experience and reading to
acquire and use information. See Chapter 2 for more
information about the PIRLS test.
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the ten booklets had to be translated. The
directions were the same in each booklet,
and thus needed to be translated only once.

4.2.2 Questionnaires

PIRLS administered four questionnaires: to
the tested students, their parents, their
reading teachers, and their school princi-
pals, to gather information about home and
school contexts for learning to read.2 Each
questionnaire contained directions to
respondents followed by the questionnaire
items. Countries were provided with the
electronic files for the questionnaires and
entered translated text into the files. 

4.3 Translation and Adaptation
Guidelines

The survey operations manual developed by
the PIRLS ISC provided countries with
guidelines for producing a high-quality
translation of the instruments and making
appropriate cultural adaptations where nec-
essary. These guidelines are summarized in
the following sections.

4.3.1 Translating Text

A good translation follows the conventions
of the target language and the cultural con-
text while conveying the same essential
meaning as the source text. This also is true
of good adaptations of the American

English of the international version to the
variant of English used in another country
or cultural context. More specifically:

• Translated text should have the same reg-
ister (language level, degree of formality)
as the source text.

• Translated text should have correct gram-
mar and usage: subject/verb agreement,
prepositions, verb tenses, etc.

• Translated text should neither clarify nor
omit text from the source text, nor add
information not given in the source text.

• Translated text should contain equivalent
qualifiers and modifiers, in the order
appropriate for the target language.

• Idiomatic expressions should be trans-
lated appropriately, not necessarily
word-for-word.

• Spelling, punctuation, and capitalization
in the target text should be appropriate
for the target language and country/cul-
tural context.

2 See Chapter 3 for more detail about the PIRLS
questionnaires.



4.3.2 Adaptations in Passages and Items

In order to make valid comparisons, it is
important to ensure equivalence of the pas-
sages and items across languages. At the
same time, it is important to acknowledge
that there are differences in expressions
across countries, and to incorporate those
differences in the translations. Countries
were advised to keep modifications to a
minimum, but to make changes where nec-
essary and appropriate. In particular,
vocabulary, expressions, and names of peo-
ple and places could be changed.

Countries were allowed to change particular
words in a passage or item so that students
would not be faced with unduly unfamiliar
vocabulary or expressions. At the same
time, the new word could not change the
meaning or difficulty of the text. The pri-
mary concern was to convey the same
meaning and style as the source text. In
addition, the guidelines called for national
conventions (such as measurement units,
date formats, and punctuation to be fol-
lowed). For example, miles could be
replaced by kilometers, and quotation
marks could be replaced by dashes to indi-
cate dialogue. 

The passages in the PIRLS reading test were
collected from the countries participating in
the study, and represent a range of cultural
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contexts. They contain names of characters,
real people, and places from around the
world. Still, in some instances the names of
people and places may have been so unfa-
miliar to students that they could interfere
with reading of the text. Countries were
provided with a list of acceptable changes
to the names of people and places in the
passages. As with changes to vocabulary
and expressions, these were not to affect the
text in terms of meaning, context, or level
of difficulty. 

The translation of the questionnaires
involved another type of adaptation: there
are items in the questionnaires where
adaptations were required. In the interna-
tional version of the questionnaires, some
items appear with carets (< >) around the
text. The text in carets had to be replaced
with a country-appropriate term. For
example, <country> in the international
version was replaced with “Iceland” in the
Icelandic version. Questions about the
highest level of education parents and
teachers had completed were based on the
ISCED-19973 system. Countries were
required to replace the generic ISCED
terms shown in carets (for example,
<ISCED 3>) with country-appropriate
names. For example, in the United States,
<ISCED 3> was replaced with “high
school.” The Operational Manual for ISCED-
1997 (UNESCO, 1999) was provided to
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3 ISCED (International Standard Classification of
Education) was developed by UNESCO for cross-
national comparisons. The Operational Manual for
ISCED-1997, provided to each PIRLS country,
describes the nine levels of education in that system.
Each country identified the levels of education that
corresponded to the ISCED levels.
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countries to help them determine the cor-
respondence between ISCED levels and
their specific educational system.

Countries received detailed information
about how to adapt each item requiring
modification. This information also clarified
what information the item was designed to
collect – to help translators select the
appropriate word or expression.

4.4 Translation Procedures

The Survey Operations Manual – Main
Survey also detailed the procedure to be
followed in each country in translating the
PIRLS instruments. This involved identify-
ing the test language, engaging qualified
translators, arranging for two independent
translations to arrive at one final transla-
tion, documenting all adaptations, produc-
ing the translated test booklets and
questionnaires, and submitting all materials
to the IEA for review and verification.

4.4.1 Identifying the Target Language

In most cases, identifying the language to
which the instruments should be translated
was quite straightforward. Many countries
have one predominant language that is used
throughout their educational system. In
some countries, however, there is more than
one major language of instruction, and
instruments needed to be prepared in those
languages. For example, in Canada, French-
speaking and English-speaking schools par-
ticipated in the assessment, and so both
French and English versions of the booklets
were prepared. In some countries, one lan-
guage is taught in schools and other lan-

guages are spoken in homes. In Singapore,
for example, students are taught in English,
but Chinese, Tamil, and Malay are common-
ly spoken in their homes. Some countries
administered the reading assessment in
more than one language, and some coun-
tries provided more than one language ver-
sion of the home questionnaire – for
parents for whom the language of the
school was not their primary language. For
each country, exhibit 4.1 shows the lan-
guages used for each PIRLS instrument.

4.4.2 Engaging Translators

The quality of a translation rests primarily
on the ability of the translator. Therefore, it
is important to hire experienced translators
who can accomplish the task. To ensure
high-quality translations of the PIRLS
assessment and questionnaires, countries
were advised to engage translators with the
following characteristics:

• An excellent knowledge of English

• An excellent knowledge of the target
language

• Experience in the country and cultural
context

• Experience with students in the target
population

• Familiarity with test development. 

To accomplish the task of producing two
independent translations, countries were
advised to engage at least two translators
for each target language.
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Country Language Test Student 
Questionnaire

School 
Questionnaire

Teacher 
Questionnaire

Home 
Questionnaire

Argentina Spanish x x x x x

Belize English x x x x x

Bulgaria Bulgarian x x x x x

Canada (Ontario and 
Quebec) English x x x x x

French x x x x x

Colombia Spanish x x x x x

Cyprus Greek x x x x x

Czech Republic Czech x x x x x

England English x x x x x

France French x x x x x

Germany German x x x x x

Greece Greek x x x x x

Hong Kong Modern Chinese x x x x x

Hungary Hungarian x x x x x

Iceland Icelandic x x x x x

Iran Farsi x x x x x

Israel Hebrew x x x x x

Arabic x x -- -- x

Italy Italian x x x x x

German x x x x x

Kuwait Arabic x x x x x

Latvia Latvian x x x x x

Russian x x x x x

Lithuania Lithuanian x x x x x

Macedonia Macedonian x x x x x

Albanian x x x x x

Moldova Romanian x x x x x

Russian x x x x x

Morocco Arabic x x x x x

Netherlands Dutch x x x x x

New Zealand English x x x x x

Maori x x -- -- x

Norway Bokmaal x x x x x

Nynorsk x x x x x

Philippines1 Filipino x x -- -- x

English -- -- x x --

Romania Romanian x x x x x

Hungarian x x x x x

Russian Federation Russian x x x x x

Scotland English x x x x x

Singapore English x x x x x

Chinese -- -- -- -- x

Malay -- -- -- -- x

Tamil -- -- -- -- x

Exhibit 4.1: Languages in which PIRLS Instruments Were Administered

x indicates that the instrument was administered in that language

-- indicates that the instrument was not administered in that language

1 The Philippines translated the PIRLS instruments into Filipino, but did not complete data collection.
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4.4.3 Producing Independent Translations

Countries provided their translators with
the international versions of the instru-
ments, the PIRLS translation guidelines,
and a blank set of Cultural Adaptation
Records to document all adaptations. The
two translators were each to translate the
same document independently, and then
come together to reconcile any differences
into a single, finalized version. One set of
Cultural Adaptation Records recorded
adaptations, and was used during the
translation verification to evaluate the
quality of the translations.

Countries were allowed to add extra ques-
tions to the questionnaires – to collect infor-
mation relevant to their country or
educational system, provided the extra ques-
tions were included at the end of the ques-
tionnaire. These questions, often referred to
as “national options,” were to be document-
ed on the Cultural Adaptation Records.

4.4.4 Submitting Materials for External

Verification

After translating the test and question-
naires, and producing the booklets in the
final layout, countries sent one set of trans-
lated and assembled booklets to IEA
Headquarters to be verified by Berlitz
GlobalNet. 

With the exception of six countries (Cyprus,
France, Greece, Hong Kong, Norway, and the
United States), all countries submitted their
instruments for translation verification twice:
before the field test, and before main data
collection. As those six countries did not par-
ticipate in the field test, their instruments
were verified before the main survey only.
For all field-test participants, verification was
completed beforehand, and necessary correc-
tions were made before printing instruments.
For the main study, due to a tight time sched-
ule, some countries had to print and begin
administering the assessment before the veri-
fication was completed. For these countries,
the results of the international translation
verification were used a posteriori.

Country Language Test Student 
Questionnaire

School 
Questionnaire

Teacher 
Questionnaire

Home 
Questionnaire

Slovak Republic Slovak x x x x x

Hungarian x x x x x

Slovenia Slovene x x x x x

Sweden Swedish x x x x x

Turkey Turkish x x x x x

United States English x x x x x

Exhibit 4.1: Languages in which PIRLS Instruments Were Administered (continued)

x indicates that the instrument was administered in that language

-- indicates that the instrument was not administered in that language
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4.5 International Translation
Verification

Each country’s translated documents went
through a rigorous verification process that
included verification by Berlitz translators;
review by the ISC; and a final check by
quality control monitors engaged by the ISC.
In addition, item analyses were used to
search for any items that had unusual psy-
chometric properties for any country, which
could indicate mistranslation.

4.5.1 Process of Translation Verification

IEA Headquarters managed the external
verification of the PIRLS instruments.
Translators from Berlitz GlobalNet were
engaged to review the translated instru-
ments, document all omissions and devia-
tions from the international versions of the
instruments, and make suggestions for
improvements. Generally, a single verifier
reviewed the instruments for each country.
However, if a country was administering
PIRLS in more than one language, a verifi-
er was engaged for each language. The
documentation prepared by the verifiers
went to the National Research Coordinators
(NRCs) and was used by them to revise
their instruments. 

The international translation verifiers for
PIRLS were required to have the target lan-
guage as their first language, to have formal
credentials as translators working in
English, to be educated at the university
level, and to live and work in the country
for which the verification was carried out. 

Verifiers were given general information
about PIRLS, together with a description of
the translation procedures used by the
national centers. They also received detailed
instructions for reviewing the instruments
and registering deviations from the original
versions. The standard package of materials
for each verifier consisted of the following:

• The international version of each survey
instrument (10 test booklets, 1 Reader, 4
questionnaires)

• One set of translated instruments to be
verified

• Cultural Adaptation Records completed
by the team that prepared the national
version of the instruments

• Instructions for verifying translation and
layout of the national version 

• Guidelines for translation and cultural
adaptation of the instruments (as provid-
ed to national translators)

• Blank Translation Verification Records to
be used to document verification. 

The main task of the translation verifiers
was to evaluate the accuracy of the transla-
tion, the justification for and adequacy of
any cultural adaptations, and the compara-
bility of layout of the survey instruments.
The instructions emphasized the impor-
tance of maintaining the meaning, difficulty
level, and format of the text passages and
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related questions in the student assessment,
as well as related questions included in each
of the four questionnaires. Verifiers were
also warned to pay attention to correspon-
dence between the reading passages and the
accompanying questions. Specifically, veri-
fiers had to ensure that:

• The translation had not affected the
meaning or difficulty of the text

• The questions had not become easier or
more difficult when translated/adapted

• No information had been omitted or
added in the translated text

• The assessment booklets contained the
correct passages and all items

• The questionnaires contained all items

• The order of items placement on the
page, and order of response options to
items, were the same as in the interna-
tional version

• Font, font size, paragraph spacing, and
margins were the same

• Page order and numbering were the same

• Text placement on the pages was the
same

• Graphics looked the same and were
placed correctly

• Uses of boldface, shading, italics, etc.,
was the same.

4.5.2 Translation Verification Records 

Translation Verification Records were used
by verifiers to register all deviations in each
participating country’s translated or adapt-
ed instruments, including: additions, dele-
tions, mistranslations, and changes in
layout. There were separate forms for:
assessment booklet directions, each of the
eight blocks of assessment material, each of
the four questionnaires, and assessment
booklet layout and content. 

For each form, the verifier completed the
form header indicating whether or not devi-
ations were found. If the verifier judged the
translated or adapted version to be equiva-
lent to the international version, no further
entry was needed. If the verifier judged
them to be different, an entry was made in
the translation verification form – giving
the location of the deviation (page #), the
severity of the deviation (using the severity
code below), a description of the deviation
and a suggested change that would improve
comparability. An example form for an
assessment block is shown in Exhibit 4.2. 

Severity codes were used to indicate the
extent to which the translated text or for-
mat differed from the international version.
The severity codes ranged from 1 (major
change or error) to 4 (acceptable change).

• Major Change or Error: Examples
include: incorrect order of choices in a
multiple-choice question, omission of a
graphic, omission of a question, incorrect
translation resulting in the answer being
revealed by the question, incorrect trans-
lation that changes the meaning or diffi-
culty of the passage or question, and
incorrect ordering of questions.
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• Minor Change or Error: Examples
include: spelling errors that do not affect
comprehension, misalignment of margins
or tabs, inappropriate changes in font or
font sizes, discrepancies in the headers
and footers of the document.

• Suggestion for Alternative: The transla-
tion may be adequate, but verifier sug-
gests a different wording.

• Acceptable Change: Change is accept-
able and appropriate. For example, a ref-
erence to winter is changed from January
to July for the Southern Hemisphere.

The completed Translation Verification
Records were sent to the NRCs and to the
ISC at Boston College. The NRC was respon-
sible for reviewing the report forms and
revising the instruments based on the trans-
lation verifiers’ suggestions. The NRC was
not required to accept all recommendations
made by the verifier; if a change did not
seem warranted or appropriate, the NRC
documented the disagreement along with a
rationale for not changing the text.

4.5.3 Final Review by the International 

Study Center

After implementing the suggestions made
by the verifier, the NRC submitted the
translated assessment booklets and ques-
tionnaires to the International Study Center
for final review. At the International Study
Center, staff examined the translated ver-
sions of the instruments, using the
Translation Verification Records and any
documentation provided by the NRC. Any
errors that were identified were reported to

the NRC. When there were no remaining
issues to resolve, the NRC could print the
booklets and administer the assessment.

4.5.4 Quality Control Monitor Review

As part of the PIRLS quality control pro-
gram, Quality Control Monitors were
engaged by the ISC to visit each country
and document the quality of the PIRLS
assessment. One of the important tasks for
the Quality Control Monitor during the
visit was to check the translation of the
PIRLS instruments by reviewing the
Translation Verification Records alongside
the translated instruments actually used in
each country – to ensure that changes rec-
ommended by the verifier were indeed
implemented in the final versions of the
translated instruments.

Chapter 4 · Translating the PIRLS Reading Assessment and Questionnaires
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Marc Joncas

PIRLS Sampling Design 

5

5.1 Overview

This chapter describes the PIRLS 2001 procedures for sampling
from the student population in each participating country. To be
acceptable for PIRLS, national sample designs had to result in
probability samples that gave accurate weighted estimates of pop-
ulation parameters such as means and percentages, and for which
estimates of sampling variance could be computed. The PIRLS
sample design is derived from the design of IEA’s TIMSS (see Foy
& Joncas, 2000), with minor refinements. Since sampling for PIRLS
was to be implemented by the National Research Coordinator (NRC)
in each participating country – often with limited resources – it
was essential that the design be simple and easy to implement
while yielding accurate and efficient samples of both schools and
students. The design that was chosen for PIRLS strikes a good bal-
ance, providing accurate sample statistics while keeping the sur-
vey simple enough for all participants to implement.

The international project team provided manuals and expert advice
to help NRCs adapt the PIRLS sample design to their national sys-
tem, and to guide them through the phases of sampling. The School
Sampling Manual (PIRLS, 1999) describes how to implement the
international sample design to select the school sample; and offers
advice on initial planning, adapting the design to national situa-
tions, establishing appropriate sample selection procedures, and
conducting fieldwork. The Survey Operations Manual – Main
Survey and School Coordinator Manual – Main Survey (PIRLS,
2001b, 2001a) provide information on sampling within schools,
assigning assessment booklets and questionnaires to sampled stu-
dents, and tracking respondents and non-respondents. To automate
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the rather complex within-school sampling
procedures, NRCs were provided with sam-
pling software jointly developed by the IEA
Data processing Center and Statistics
Canada (IEA, 2001). 

As well as administering the PIRLS 2001
instruments, countries that had participated
in IEA’s 1991 Reading Literacy Study had
the option of using their national 1991
Reading Literacy Study instruments to
measure trends in reading achievement
between 1991 and 2001. This component of
PIRLS 2001 was known as the Trends in
IEA’s Reading Literacy Study. The School
Sampling Guide for the 10-Year Trend Study
(PIRLS, 2000) describes how to implement
the international sample design for the
trend study.

In addition to sampling manuals and soft-
ware, expert support was made available to
help NRCs with their sampling activities.
Statistics Canada (in consultation with the
PIRLS sampling referee) reviewed and
approved the national sampling plans, sam-
pling data, sampling frames, and sample
implementation. Statistics Canada also pro-
vided advice and support to NRCs at all
stages of the sampling process, drawing
national school samples for more than half
of the PIRLS participants.

Where the local situation required it, NRCs
were permitted to adapt the sample design
for their educational systems, using more
sampling information, and more sophisticat-
ed designs and procedures than the base
design required. However, these solutions
had to be approved by the International
Study Center (ISC) at Boston College, and
by Statistics Canada.

5.2 PIRLS Target Population

In IEA studies, the target population for all
countries is known as the international
desired target population. This is the grade
or age level that each country should
address in its sampling activities. The inter-
national desired target population for PIRLS
was the following:

All students enrolled in the upper of the two
adjacent grades that contain the largest propor-
tion of 9-year-olds at the time of testing.

The PIRLS target grade was usually the
fourth grade of primary school. Because
fourth grade generally signals the comple-
tion of formal reading instruction, countries
for which the target grade would have been
the third grade (based on the international
desired target population) were permitted to
retain the fourth grade as their target grade.
The PIRLS target population was derived
from that used by TIMSS in 1995, and iden-
tical to that used by TIMSS 2003 at primary
school level.

5.2.1 Sampling from the Target Population

PIRLS expected all participating countries
to define their national desired population to
correspond as closely as possible to its defi-
nition of the international desired popula-
tion. For example, if fourth grade was the
upper of the two adjacent grades containing
the greatest proportion of 9-year-olds in a
particular country, then fourth grade
should be the national desired population
for that country. Although countries were
expected to include all students in the tar-
get grade in their definition of the popula-
tion, sometimes they had to reduce their
coverage. Lithuania, for example, planned
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to collect data only about students in
Lithuanian-speaking schools, so their
national desired population fell short of the
international desired population. The inter-
national report documents such deviations
from the international definition of the
PIRLS target population. 

Using its national desired population as a
basis, each participating country had to
define its population in operational terms
for sampling purposes. This definition,
known in IEA terminology as the national
defined population, is essentially the sam-
pling frame from which the first stage of
sampling takes place. Ideally, the national
defined population should coincide with
the national desired population, although
in reality there may be some school types
or regions that cannot be included; conse-
quently, the national defined population is
usually a very large subset of the national
desired population.All schools and stu-
dents in the desired population not
included in the defined population are
referred to as the excluded population.

PIRLS participants were expected to ensure
that the national defined population includ-
ed at least 95 percent of the national desired
population. Exclusions (which should be
kept to a minimum) could occur at the
school level, within the sampled schools, or
both. Because the national desired popula-
tion was restricted to schools that contained
the required grade, schools not containing
the target grade were considered to be out-
side the scope of the sample – not part of
the target population. 

Although countries were expected to do
everything possible to maximize coverage of
the population by the sampling plan,
schools could be excluded, where neces-
sary, from the sampling frame for the fol-
lowing reasons:

• They were in geographically remote
regions.

• They were of extremely small size.

• They offered a curriculum or a school
structure that was different from the
mainstream educational system(s).

• They provided instruction only to stu-
dents in the categories defined as “with-
in-school exclusions.”

Within-school exclusions were limited to
students who, because of some disability,
were unable to take the PIRLS tests. NRCs
were asked to define anticipated within-
school exclusions. Because these definitions
can vary internationally, they were also
asked to follow certain rules adapted to
their jurisdictions. In addition, they were to
estimate the size of the included population
so that their compliance with the 95 percent
rule could be projected. 

The general PIRLS rules for defining
within-school exclusions included the fol-
lowing three groups:

• Educable mentally disabled students.
These are students who were consid-
ered, in the professional opinion of the
school principal or other qualified staff
members, to be educable mentally dis-
abled – or who had been so diagnosed in
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1 In some very large countries, it was necessary to
include an extra preliminary stage, where school
districts were sampled first, and then schools.

psychological tests. This category
included students who were emotionally
or mentally unable to follow even the
general instructions of the PIRLS test. It
did not include students who merely
exhibited poor academic performance or
discipline problems.

• Functionally disabled students. These
are students who were permanently phys-
ically disabled in such a way that they
could not perform in the PIRLS tests.
Functionally disabled students who could
perform were included in the testing.

• Non-native-language speakers. These
are students who could not read or
speak the language of the test, and so
could not overcome the language barrier
of testing. Typically, a student who had
received less than one year of instruc-
tion in the language of the test was
excluded, but this definition was adapt-
ed in different countries.

A major objective of PIRLS was that the
effective target population, the population
actually sampled by PIRLS, be as close as
possible to the international desired pop-
ulation. Exhibit 5.1 illustrates the rela-
tionship between the desired populations
and the excluded populations. Each coun-
try had to account for any exclusion of
eligible students from the international
desired population. This applied to
school-level exclusions as well as within-
school exclusions.

5.3 Sample Design

The international sample design for PIRLS
is generally referred to as a two-stage strati-
fied cluster sample design. The first stage
consists of a sample of schools,1 which may
be stratified; the second stage consists of a
sample of one or more classrooms from the
target grade in sampled schools.

National Desired
Target Population

Exclusions from
National Coverage

International
Desired Target

Population

National Defined
Target Population

School-Level
Exclusions

Effective Target
Population

Within-School
Exclusions

Exhibit 5.1: Relationship Between the Desired
Populations and Exclusions
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5.3.1 Units of Analysis and Sampling Units

The PIRLS analytical focus was on the
cumulative learning of students, as well as
on instructional characteristics affecting
learning. The sample design, therefore,
had to address the measurement both of
characteristics thought to influence cumu-
lative learning, and of those specific to
the instructional settings. As a conse-
quence, schools, classrooms, and students
were all potential units of analysis; all had
to be considered as sampling units in the
sample design in order to meet specific
requirements for data quality and sam-
pling precision at all levels.

Although the second stage sampling units
were intact classrooms, the ultimate sam-
pling elements were students – making it
important that each student from the tar-
get grade be a member of one (and only
one) of the classes in a school from which
the sampled classes would be selected.

5.3.2 Sampling Precision and Sample Size

Sampling sizes for the two stages of the
PIRLS sampling had to be specified so as to
meet the sampling precision requirements of
the study. Since students were the principal
units of analysis, the reliability of estimates
of student characteristics was paramount.
However, PIRLS planned to report exten-
sively on school, teacher, and classroom
characteristics, so it was necessary also to
have sufficiently large samples of schools
and classes. The PIRLS standard for sam-
pling precision requires that all student
samples have an effective sample size of at
least 400 students for the main criterion

variables. In other words, all student sam-
ples should yield sampling errors that are
no greater than would be obtained from a
simple random sample of 400 students.

An effective sample size of 400 students
results in the following approximate 95 per-
cent confidence limits for sample estimates
of population means, percentages, and cor-
relation coefficients.

• Means: m ± 0.1s (where m is the mean
estimate, and s is the estimated standard
deviation for students)

• Percentages: p ± 5% (where p is a per-
centage estimate)

• Correlations: r ± 0.1 (where r is a correla-
tion estimate).

Furthermore, since PIRLS planned to con-
duct analyses at the school and classroom
levels, at least 150 schools were to be
selected from the target population. A
sample of 150 schools yields 95 percent
confidence limits for school-level and
classroom-level mean estimates that are
precise to within 16 percent of their stan-
dard deviations. To ensure sufficient sam-
ple precision for school-level analyses,
some participants had to sample more
schools than would have been selected
otherwise.

The precision of multistage cluster sample
designs is generally affected by the so-called
clustering effect. Students are clustered in
schools, and are also clustered in classrooms
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within the schools. A classroom – as a sam-
pling unit – constitutes a cluster of students
who tend to be more like each other than
like other members of the population. The
intra-class correlation is a measure of this
within-class similarity. Sampling 30 students
from a single classroom when the intra-class
correlation is high will yield less informa-
tion than a random sample of 30 students
spread across all classrooms in a school.
Such sample designs are less efficient, in
terms of sampling precision, than a simple
random sample of the same size. This clus-
tering effect was considered in determining
the overall sample size for PIRLS.

The size of the cluster (classroom) and the
size of the intra-class correlation determine
the magnitude of the clustering effect. For
planning the sample size, therefore, each
country had to identify a value for the
intra-class correlation and a value for the
expected cluster size (this was known as the
minimum cluster size). For PIRLS, the intra-
class correlation for each country was esti-
mated from past studies (such as TIMSS) or
from national assessments. In the absence of
these sources, an intra-class correlation of
0.3 was assumed. Since participants were
sampling intact classrooms, the minimum
cluster size was in fact the average class-
room size.

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

a 150 169 201 233 265 297 329 361 393

n 750 845 1 005 1 165 1 325 1 485 1 645 1 805 1 965

a 150 150 161 197 233 269 305 341 377

n 1 500 1 500 1 610 1 970 2 330 2 690 3 050 3 410 3 770

a 150 150 150 184 222 259 296 334 371

n 2 250 2 250 2 250 2 760 3 330 3 885 4 440 5 010 5 565

a 150 150 150 178 216 254 292 330 368

n 3 000 3 000 3 000 3 560 4 320 5 080 5 840 6 660 7 360

a 150 150 150 175 213 251 291 328 367

n 3 750 3 750 3 570 4 375 5 325 6 275 7 250 8 220 9 175

a 150 150 150 172 211 250 288 327 366

n 4 500 4 500 4 500 5 160 6 330 7 500 8 640 9 810 10 980

a 150 150 150 170 209 248 287 326 365

n 5 250 5 250 5 250 2 950 7 315 8 680 10 045 11 410 12 775

a 150 150 150 169 208 247 286 325 364

n 6 000 6 000 6 000 6 760 8 320 9 880 11 440 13 000 14 960

a 150 150 150 168 207 246 285 325 364

n 6 750 6 750 6 750 7 560 9 315 11 070 12 825 14 625 16 380

a 150 150 150 167 207 246 285 324 363

n 7 500 7 500 7 500 8 350 10 350 12 300 14 250 16 200 18 150

Intraclass Correlations

35

40

45

50

15

20

25

30

Minimum
Cluster

Size

5

10

Exhibit 5.2: PIRLS Sample-Design Table

a = Number of sampled schools

n = Number of sampled students in target grade

Note: Minimum Cluster Size is number of students selected in each sampled school (generally the average classroom size)
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Sample-design tables, such as the one in
Exhibit 5.2, were produced and included in
the PIRLS School Sampling Manual. These
tables illustrate the number of schools nec-
essary to meet the PIRLS sampling precision
requirements for a range of values of intra-
class correlations and minimum cluster
sizes. PIRLS participants could refer to the
tables to determine how many schools they
should sample. For example, on the basis of
Exhibit 5.2, a participant whose intra-class
correlation was expected to be 0.6, with an
average classroom size of 30, would need to
sample a minimum of 250 schools. When-
ever the estimated number of schools to
sample fell below 150, participants were
asked to sample at least 150 schools. 

The sample-design tables could be used also
to determine sample sizes for more complex
designs. For example, a number of strata
could be constructed for which different
minimum cluster sizes could be specified,
thereby refining the national sample design
in a way that might avoid special treatment
of small schools (see section 5.4.1).

5.3.3 Stratification

Stratification is the grouping of sampling
units (e.g., schools) in the sampling frame
according to some attribute or variable
prior to drawing the sample. It is general-
ly used for the following reasons:

• To improve the efficiency of the sample
design, thereby making survey estimates
more reliable

• To apply different sample designs or dis-
proportionate sample-size allocations to
specific groups of schools (such as those
within certain states or provinces)

• To ensure adequate representation in the
sample of specific groups from the target
population.

Examples of stratification variables for
school samples are: geography (such as
states or provinces), school type (such as
public and private), and level of urbaniza-
tion (such as rural and urban).
Stratification variables in the PIRLS sample
design could be used explicitly, implicitly,
or both.

• Explicit stratification consists of build-
ing separate school lists, or sampling
frames, according to the stratification
variables under consideration. Where, for
example, geographic regions are an
explicit stratification variable, separate
school-sampling frames would be con-
structed for each region. Different sample
designs, or different sampling fractions,
would then be applied to each school-
sampling frame, to select the sample of
schools. In PIRLS, the main reason for
considering explicit stratification was to
ensure disproportionate allocation of the
school sample across strata. For example,
a country stratifying by school size
might require a specific number of
schools from each stratum, regardless of
the relative size of the stratum.

• Implicit stratification makes use of a
single school-sampling frame, but sorts
the schools in this frame by a set of strati-
fication variables. This type of stratifica-
tion is a simple way of ensuring
proportional sample allocation without
the complexity of explicit stratification. It
can also improve the reliability of survey



60 Chapter 5 · PIRLS Sampling Design

estimates – provided the variables are
related to school mean student achieve-
ment in reading literacy.

5.3.4 Replacement Schools

Although PIRLS participants were expected
to make great efforts to secure the participa-
tion of sampled schools, it was anticipated
that a 100 percent participation rate would
not be possible in all countries. To avoid
sample-size losses, a mechanism was insti-
tuted to identify, a priori, replacement
schools for each sampled school. For each
sampled school, the next school on the
ordered school sampling frame was identi-
fied as its replacement – and the one after
that as a second replacement, should it be
needed (see Exhibit 5.3 for an example). 

The use of implicit stratification variables
and the subsequent ordering of the school
sampling frame by size ensured that any
sampled school’s replacement would have
similar characteristics. Although this
approach does not guarantee avoiding
response bias, it tends to minimize the
potential for bias, and was deemed more
acceptable than over-sampling to accommo-
date a low response rate.

5.4 First Sampling Stage

The sample-selection method used for the
first sampling stage in PIRLS made use of a
systematic probability-proportional-to-size
(PPS) technique. In order to use this
method, it was necessary to have some
measure of the size (MOS) of the sampling
units. Ideally, this was the number of sam-
pling elements within the unit (e.g., the

number of students in the school in the tar-
get grade). If this was unavailable, some
other highly correlated measure, such as
total school enrollment, was used.

The schools in each explicit stratum were
listed in order of the implicit stratification
variables – together with the MOS for each
school. Schools were further sorted by MOS
within implicit stratification variables. The
measures of sizes were accumulated from
school to school, and the running total (the
cumulative MOS) was listed next to each

School Code School
MOS

Cumulative
MOS Sample

939438     532          532          

26825     517          1049          

277618     487          1536          –

228882     461          1997          R1

833389     459          2456          R2

386017     437          2893          

986694     406          3299          

41733     385          3684          

56595     350          4034          –

945801     341          4375          R1

865982     328          4703          R2

700089     311          5014          

656616     299          5313          

647690     275          5588          

381836     266          5854          

510529     247          6101          

729813     215          6316          

294281     195          6511          –

16174     174          6685          R1

292526     152          6837          R2

541397     133          6970          

502014     121          7091          

662598     107          7198          

821732     103          7301          

436600     97          7398          

Exhibit 5.3: Application of the PPS Systematic
Sampling Method to PIRLS

Total MOS: 392 154 Sampling Interval: 2 614.3600
School Sample: 150 Random Start: 1 135.1551

– = Sampled School

R1, R2 = Replacement Schools
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school (see Exhibit 5.3). The cumulative
MOS was a measure of the size of the popu-
lation of sampling elements; dividing it by
the number of schools to be sampled gave
the sampling interval.

The first school was sampled by choosing a
random number in the range between 1 and
the sampling interval. The school whose
cumulative MOS contained the random
number was the sampled school. By adding
the sampling interval to that first random
number, a second school was identified.
This process of consistently adding the sam-
pling interval to the previous selection
number resulted in a PPS sample of the
required size.

Among the many benefits of this sample-
selection method are that it was easy to
implement, and that it was easy to verify
that it was implemented properly. The latter
is critical, since one of PIRLS’s main objec-
tives was to ensure that a sound sampling
methodology had been used.

Exhibit 5.3 illustrates the PPS systematic
sampling method applied to a fictitious
sampling frame. The first three sampled
schools are shown, as well as their pre-
selected replacement schools – should the
originally selected schools not participate.

5.4.1 Small Schools

Small schools tend to be problematic in PPS
samples because students sampled from
them get very large sampling weights,
which can increase sampling variance. Also,
when the school size falls below the mini-
mum cluster size, it reduces the overall stu-
dent sample size. In PIRLS, a school was

deemed to be small if the number of stu-
dents in the target grade was less than the
minimum cluster size. For example, if the
minimum cluster size was set at 20, then a
school with fewer than 20 students in the
target grade was considered a small school.

The PIRLS approach for dealing with small
schools consisted of two steps:

• Identifying extremely small schools.
Extremely small schools were defined as
schools with fewer students than a quar-
ter of the minimum cluster size. For exam-
ple, if the minimum cluster size was set at
20, then schools with fewer than five stu-
dents in the target grade were considered
extremely small schools. If student enroll-
ment in these schools was less than 2 per-
cent of the eligible population, then these
schools could be excluded – provided the
overall inclusion rate met the 95 percent
criterion (see section 5.2.1).

• Creating an explicit stratum of small
schools. If fewer than 10 percent of eligi-
ble students were enrolled in small
schools, then no additional actions were
required. If, however, more than 10 per-
cent of eligible students were enrolled in
small schools, then it was necessary to
create an explicit stratum for small
schools. The number of schools to be
sampled from this explicit stratum would
remain proportional to the stratum size,
but all schools would have an equal
probability of selection. This action
would ensure greater stability in the
resulting sampling weights.
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5.4.2 Optional Preliminary Sampling Stage

Very large countries had an opportunity to
introduce a preliminary sampling stage
before sampling schools. The Russian
Federation and the United States availed
themselves of this option. In these coun-
tries, the first step was to draw a sample of
geographic regions using PPS sampling.
Then a sample of schools was drawn from
each sampled region. This design was used
mostly as a cost-reduction measure, where
the construction of a comprehensive list of
schools would have been either impossible
or prohibitively expensive. Also, the addi-
tional sampling stage reduced the disper-
sion of the school sample, thereby
potentially reducing travel costs. Sampling
guidelines were put in place to ensure than
an adequate number of units would be sam-
pled from this preliminary stage. The sam-
pling frame had to consist of at least 80
primary sampling units, of which at least 40
had to be sampled at this stage.

5.5 Second Sampling Stage

The second sampling stage consisted of
selecting classrooms within sampled
schools. As a rule, one classroom per school
was sampled, although some participants
opted to sample two classrooms. All class-
rooms were selected with equal probabili-
ties for all countries.

5.5.1 Small Classrooms

Generally, classrooms in an education sys-
tem tend to be of roughly equal size.
Occasionally, however, small classrooms are
devoted to special situations, such as reme-
dial or accelerated programs. These class-
rooms can become problematic – since they

can lead to a shortfall in sample size – and
thus introduce some instability in the
resulting sampling weights, when class-
rooms are selected with PPS.

In order to avoid these problems, it was
suggested that any classroom smaller than
half the specified minimum cluster size be
combined with another classroom from the
same grade and school. For example, if the
minimum cluster size was set at 30, then
any classroom with fewer than 15 students
should be combined with another. The
resulting pseudo-classroom would then con-
stitute a sampling unit. 

5.6 Trends in IEA’s Reading Literacy
Study

PIRLS countries that had earlier participat-
ed in the 1991 IEA Reading Literacy Study
had the option of undertaking the Trends in
IEA’s Reading Literacy Study, which meas-
ured trends in reading achievement using
IEA’s 1991 reading test and student ques-
tionnaire. Since the target population for
the Trends in IEA’s Reading Literacy Study
was similar (but not identical to) the PIRLS
target population, it was possible to use the
PIRLS school sample as the basis for the
trend study sample. Accordingly, the sam-
pling plan for the Trends in IEA’s Reading
Literacy Study was simple: select every sec-
ond school sampled for PIRLS, and from
each of these, sample one additional class-
room from the target grade. Since the sam-
ple of schools for the Trends in IEA’s
Reading Literacy Study is essentially a sub-
sample of the PIRLS sample of schools, most
of the required sampling tasks were carried
out during the PIRLS school sampling. 
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The nine countries that took part in the
Trends in IEA’s Reading Literacy Study and
their target grades are presented in
Exhibit 5.4.

5.6.1 Trends in IEA’s Reading Literacy Study

Target Population

The target population in 1991 was the
grade with the greatest number of nine-
year-olds at the time of testing, and to
maintain comparability, the same popula-
tion was targeted by the trend data collec-
tion in 2001. However, the PIRLS 2001
target population differs somewhat from
the 1991 population in that PIRLS targeted
the upper of the two grades with most
nine-year-olds, and so the target grade in
each country was not always the same for
the two studies. These definitions yield the
same target grade in Greece, Iceland, Italy,
New Zealand, Slovenia, and the United
States, but different in Hungary, Singapore,
and Sweden.

5.6.2 Sample Design

In general, the sample for the trend study
consisted of half of the PIRLS school sam-
ple, with one classroom chosen at random
from the target grade in each of the sampled
schools. The procedure was as follows:

• Select every second school sampled for
PIRLS starting randomly with the first
or second school.

• Sample an extra classroom (in addition to
the PIRLS classroom already sampled)
within these selected schools.

• If a school sampled for both studies has
only one classroom, assign that school
and classroom to PIRLS and use the first
replacement school for that school as 
the sampled school for the trend study.

5.6.3 Replacement Schools

Because schools sampled for the trend
study were also sampled for PIRLS, first
and second replacement schools for this
study are the same ones identified 
for PIRLS.

There were, however, three exceptions
to this rule:

• A sampled school had only one class-
room and agreed to participate in the
study. In this case, the only available
classroom in the sampled school was
assigned to PIRLS and the PIRLS first
replacement school became the trend
study sampled school. This left the PIRLS
second replacement school as the only
10-year trend study replacement school.

Country Primary School
Target Grade

Greece 4

Hungary 3

Iceland 4

Italy 4

New Zealand 4

Singapore 3

Slovenia 3

Sweden 3

United States 4

Exhibit 5.4: Countries Participating in the Trends
in IEA’s Reading Literacy Study



• A sampled school refused to partici-
pate, but the corresponding PIRLS
first replacement school agreed to par-
ticipate and had only one classroom.
In this case, the PIRLS first replacement
was used for PIRLS and the PIRLS second
replacement school became the trend
study first replacement school. In this
scenario, there is no second replacement
school for the trend study.

• Both the sampled school and the
PIRLS first replacement school refused
to participate, but the PIRLS second
replacement school agreed to partici-
pate and had only one classroom. In
this case, there was no trend study
replacement school and the sampled
school had a non-participation status.

5.7 Sampling Precision and 
Sample Size

With a single classroom sampled from only
half of the 150 schools sampled for PIRLS,
the number of students sampled for Trends
in IEA’s Reading Literacy Study should be
roughly half the number of students sampled
for PIRLS. This translates into a loss of sam-
pling precision when compared with PIRLS.
To get an idea of the resulting standard of
sampling precision, the 95 percent confi-
dence limits given earlier in Section 5.3.2 are
simply multiplied by . This gives the fol-
lowing 95 percent confidence limits for sam-
ple estimates of population means,
percentages and correlation coefficients:

• Means: m ± 0.14s (where m is a student
mean estimate and s is its estimated stan-
dard deviation for students)

√2
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• Percentages: p ± 7 percent (where p is a
student-level percentage estimate)

• Correlations: r ± 0.14 (where r is a stu-
dent-level correlation estimate).

The Trends in IEA’s Reading Literacy Study
focuses mainly on student achievement, but
can also report results from schools and
classrooms. Based on a minimum sample
size of 75 schools, such results should have
95 percent confidence limits for means and
percentages in the range ± 23 percent of
their standard deviations.

Chapter 5 · PIRLS Sampling Design
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6

6.1 Overview

The PIRLS 2001 data collection was a very complex undertaking
in each country, requiring close cooperation between the National
Research Coordinator (NRC) and school personnel – including stu-
dents and their parents, school principals, and teachers. Survey
operations and procedures for administering the PIRLS 2001
assessment were developed by the international project team, and
documented in a series of manuals provided to the national cen-
ters. Each country was responsible for implementing the proce-
dures according to the international standards.

The PIRLS 2001 survey operations were designed collaboratively by
the International Study Center (ISC) at Boston College, the IEA Data
Processing Center, and Statistics Canada. They were based on proce-
dures used successfully in TIMSS and other IEA studies, and
refined on the basis of the PIRLS 2001 field-test experience. As well
as providing data to inform the instrument development process,
the field test, which was conducted in 30 countries in September
2000, allowed participating countries to gain practical experience
with the procedures described in the manuals, and provided an
opportunity to identify areas in need of improvement. 

This chapter describes the survey operations used to collect the
PIRLS data, including: the procedure for sampling classrooms
within schools and tracking students and teachers, the steps
involved in administering the achievement tests and background
questionnaires, and the requirements for monitoring the quality of
the data collection. It also describes the activities involved in
preparing the data files at the national center, particularly those

Eugenio J. Gonzalez
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PIRLS Survey Operations
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for scoring the constructed-response items,
creating and checking data files for achieve-
ment test and questionnaire responses, and
dispatching the completed files to the IEA
Data Processing Center in Hamburg.

In addition to administering the PIRLS 2001
instruments, the Trends in IEA’s Reading
Literacy Study was an option for PIRLS
countries that also participated in the 1991
IEA Reading Literacy Study. A separate sec-
tion in this chapter describes the survey
operations for the trend study. 

6.2 Responsibilities of the National
Research Coordinator

The NRC for each country had primary
responsibility for carrying out the survey
operations. The NRC was responsible for
collecting and preparing the data for the
PIRLS assessment according to the proce-
dures specified internationally. Earlier chap-
ters of this report describe the tasks of the
NRC with regard to choosing a sample of
schools, and translating the achievement
tests and questionnaires. This chapter
focuses on activities associated with the
data collection itself. 

An important responsibility of the NRC was
to identify a School Coordinator for each of
the sampled schools to act as a liaison
between the national center and the school.
The primary role of the School Coordinator
was to assist the NRC in the assessment
activities within the school, such as: the

68

sampling and identification of classes, and
ensuring that the administrative and testing
materials were correctly distributed, com-
pleted, and collected. The School
Coordinator also was responsible for identi-
fying and training a Test Administrator to
conduct the testing sessions. In some coun-
tries, the School Coordinator assumed the
roles and responsibilities of the Test
Administrator. Both the School Coordinator
and Test Administrator received training
materials that described their responsibili-
ties in detail. 

6.3 Documentation and Software

NRCs were provided with a comprehensive
set of procedural manuals detailing all
aspects of data collection: 

• The Survey Operations Manual (PIRLS,
2001f) was the essential handbook of the
NRC. It described in detail all of the
operational activities and responsibilities
of the NRC, including: translating and
verifying the achievement tests and ques-
tionnaires, preparing the assessment
materials for use in schools, securing
school cooperation, conducting within-
school sampling activities, distributing
materials to schools, administering the
tests and questionnaires and retrieving
the completed instruments from schools,
training scoring staff and scoring the
constructed response achievement ques-
tions, and preparing the data files for dis-
patch to the IEA Data Processing Center.

Chapter 6 · PIRLS Survey Operations Procedures
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• The School Sampling Manual (PIRLS,
1999) gave an operational definition of
the PIRLS main survey target population
and sampling goals, and detailed the pro-
cedures for sampling schools.

• The School Coordinator Manual (PIRLS,
2001d) described the steps to be taken by
the School Coordinator from the selection
of the school for testing through the
receipt of the survey tracking forms and
testing materials at the school. It also
specified procedures for returning the
completed testing materials to the nation-
al center.

• The Test Administrator Manual (PIRLS,
2001g) covered the procedures from the
beginning of testing to the return of the
testing materials and completed Student
Tracking Forms to the School
Coordinator, and contained the adminis-
tration script for the testing sessions.

• The Manual for Entering the PIRLS Data
(PIRLS, 2001a) defined the variables and
file formats in the data files, and provid-
ed instructions for coding, entering, and
verifying the data. Codebooks containing
detailed specifications for each variable
were part of the documentation provided
along with this manual.

• The Scoring Guides for the Constructed-
Response Items (PIRLS, 2001e) contained
the guides developed for scoring each of
the constructed-response items.

• The Manual for National Quality Control
Observers (PIRLS, 2001c) provided instruc-
tions for conducting classroom observa-
tions in a sample of 10 percent of the
participating schools. The observers who
conducted the observations were hired by
the national centers.

• The Manual for International Quality
Control Monitors (PIRLS, 2001b) described
the procedures employed by International
Quality Control Monitors, who were hired
by the International Study Center to visit
each PIRLS country, interview the NRC,
and observe the administration of the
PIRLS achievement test in a sample of 15
of the PIRLS schools.

Additionally, three software packages and
their corresponding manuals were supplied
by the IEA Data Processing Center to assist
NRCs in the main survey. These were:

1. The Within-School Sampling Software
(W3S), a computer program designed to
help NRCs select the within-school sam-
ple, prepare the survey tracking forms,
assign test booklets to students, and
print labels for test booklets and ques-
tionnaires (IEA, 2001a).

2. The DataEntryManager (WinDEM), a
computer program for data entry and ver-
ification (IEA, 2001b).

3. The Linkcheck program (LINKPIRL), a
computer program for testing and verify-
ing the PIRLS data files.
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The staff of the IEA Data Processing
Center conducted hands-on training ses-
sions in the installation and use of these
software packages.

6.4 Within-School Sampling
Procedures

The goal of the PIRLS sampling procedures
was to select a nationally representative
sample of students in each country.
Sampling intact classrooms within random-
ly selected schools offered the simplest solu-
tion from an operational perspective, while
optimizing the information gathered about
the students and their teachers. Although
this was the standard procedure, it could
only be implemented where classes in a
school constituted an exhaustive and mutu-
ally exclusive partition of the students in
the grade. In order for a random sample of
classes to result in a representative sample
of students, every student in the target
grade in each country had to belong to one
(and only one) of the classes in the school. 

A key step in the PIRLS within-school sam-
ple selection was the correct identification
of classes and teachers. Before classes could
be sampled, all eligible classes within the
sampled school had to be identified. To that
end, the NRC asked the School Coordinator
to list (on a Class Listing Form) all classes in
the target grade, along with the names of
the teacher or teachers responsible for
teaching reading to the students in those
classes. From the list, the NRC then pre-
pared the Class Sampling Form and applied
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a prescribed sampling algorithm to select at
least one class at random. Within each
school, a class identification number was
assigned to each class in the target grades
listed on the Class Sampling Form. The six-
digit class ID consisted of the four-digit
school ID plus the two-digit identification
number for the class within the school. All
students in this class were then selected to
participate in the testing.

6.4.1 Survey Tracking Forms

PIRLS 2001 relied on a set of tracking forms
to implement and record the sampling of
classes, teachers, and students. It was essen-
tial that these were used and completed
accurately, since they indicated the particu-
lar test booklet that each student was to
receive. They were also used to record par-
ticipation in each school. In addition to
facilitating the data collection, the tracking
forms provided essential information for
computing sampling weights, and in evalu-
ating the quality of the sampling proce-
dures. Although the tracking forms could
be produced manually, NRCs were urged to
use the W3S sampling software, which
automated many of the sampling and track-
ing procedures. Once completed, all track-
ing forms were retained for review by staff
at the ISC.

For each sampled class, the NRC asked the
School Coordinator to provide a list of stu-
dents, giving their names, dates of birth,
and genders. The School Coordinator also
confirmed the name(s) of the teacher(s) of
the sampled class. Once the NRC received
the list and verified that the requested
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information had been supplied, he or she
transcribed it onto a Student Tracking
Form. Each student listed was assigned an
eight-digit student identification number
consisting of the six-digit class ID plus a
two-digit number corresponding to the stu-
dent’s sequential position on the Student
Tracking Form. Three extra student records
were created at the end of the list to pro-
vide for additional students, or for assign-
ing replacement materials in the event that
a student received a damaged test booklet
or questionnaire. These three extra records
were also assigned a student ID. 

The NRC produced a Teacher Tracking
Form listing each teacher of the students in
the sampled class. Each teacher of the
selected class was assigned a teacher ID that
consisted of the four-digit school ID, fol-
lowed by a two-digit number for the
teacher within the school, and a two-digit
running number that sequentially num-
bered the entries on the Teacher Tracking
Form. The two-digit running number was
referred to as the Teacher Link Number,
which identified each unique occurrence of
a teacher in the Teacher Tracking Form.

During the test administration, the Test
Administrator and School Coordinator used
the tracking forms to record student, par-
ent, and teacher participation, then
returned them to the NRC after the test –
together with the completed test booklets
and questionnaires.

6.4.2 Excluding Students from Testing

Although all students enrolled in the target
grade were part of the target population
and were eligible to be selected for testing,
PIRLS recognized that some students in
some schools would be unable to take part
in the 2001 assessment because of a physical
or mental disability. Accordingly, the sam-
pling procedures provided for the exclusion
of students with specified disabilities (see
Chapter 5). Countries were required to track
and account for all excluded students, and
were cautioned that excluding an excessive
proportion would lead to their results being
annotated in international reports. The con-
ditions under which students could be
excluded were carefully delineated, because
the definition of “disabled” students varied
considerably from country to country.

6.4.3 Assigning Instruments to Students 

and Teachers

The PIRLS reading assessment was pack-
aged into nine student booklets and one
magazine-like booklet known as the PIRLS
Reader, which came with its own answer
booklet (see Chapter 2). Each student was
asked to complete just one of the 10 assess-
ment booklets. Students recorded their
answers directly in the booklet, except in
the case of the Reader, where the accompa-
nying answer booklet was used. All stu-
dents completed the same student
questionnaire. The assessment booklets
were numbered sequentially 1 through 9,
with R for the Reader answer booklet.
Booklets were assigned to students follow-
ing a systematic procedure that ensured an
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even distribution of booklets throughout
each class. Each student’s booklet assign-
ment was recorded in advance on the
Student Tracking Form, and the Test
Administrator was expected to ensure that
the correct booklet was given to each stu-
dent. To facilitate proper booklet distribu-
tion, each booklet was individually labeled.
Exhibit 6.1 provides the rotation scheme
whereby booklets were assigned to stu-
dents. Within each class, a number from
one to twelve was randomly selected and
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used as a starting point to cycle through the
list. For example, if 10 was chosen as the
starting number in a particular class, the
first student in the tracking form was
assigned Booklet 8, the second Booklet 9,
the third Booklet R, the fourth Booklet 1,
and so on until all students in the class
were assigned a booklet.1 It was critical that
the test booklets be assigned to the students
before the testing day to ensure their cor-
rect distribution. 

A student questionnaire was prepared for
each entry in the Student Tracking Form,
including the three extra entries. The stu-
dent IDs and names were identified on the
student questionnaires so that students’
responses could be linked with their assess-
ment booklets. 

The teachers who taught the selected stu-
dents were each given a teacher question-
naire. This questionnaire focused on the
teacher’s instructional practices as they
applied to the target classes in the grade
tested for PIRLS. The Teacher Tracking
Form indicated the target grade and class
with respect to which the teacher should
have responded.
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1 To link the assessment passages together in the assess-
ment, each passage appeared in three of Booklets 1
through 9. However, the passages in the Reader appear
only in the Reader. To ensure that the same number of
students respond to the Reader passages as to the oth-
ers, the reader was assigned at three times the rate of
the other booklets, as shown in Exhibit 6.1. On aver-
age, each assessment passage was seen by one quarter
of the students in the assessment.

Rotation
Position Booklet Number

1 Booklet 1

2 Booklet 2

3 Booklet 3

4 Booklet R and Reader

5 Booklet 4

6 Booklet 5

7 Booklet 6

8 Booklet R and Reader

9 Booklet 7

10 Booklet 8

11 Booklet 9

12 Booklet R and Reader

Exhibit 6.1: Booklet Rotation Positions
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6.5 Packaging and Sending Materials
to Schools

The NRC prepared three packages for each
sampled class. One package contained the
test booklets for all students listed on the
Student Tracking Form. The second and
third packages contained the Student
Questionnaires and Learning to Read
Surveys, respectively. For each participat-
ing school, the packages for each sampled
class were bundled together with the
Teacher Tracking Form, the Teacher
Questionnaire, the School Questionnaire,
and any materials prepared for briefing
school coordinators and test administrators,
and were sent to the School Coordinator.
Labels and prepaid envelopes addressed to
the NRC were included – to facilitate the
return of the testing materials.

6.6 Within-School Assessment
Activities

The School Coordinator in each school was
responsible for organizing the administra-
tion of the PIRLS 2001 test. The coordinator
could be the principal, the principal’s
designee, or an outsider appointed by the
NRC with the approval of the principal. The
NRC was responsible for ensuring that the
School Coordinator was familiar with his or
her responsibilities.

The tasks of the School Coordinator were
detailed in the School Coordinator Manual.
Before the test administration, the School
Coordinator, working with the NRC, had to
arrange a testing date, select a Test

Administrator to conduct the testing ses-
sions, and ensure that the Test
Administrator was fully acquainted with
the assessment procedures. In some coun-
tries, the School Coordinator assumed the
roles and responsibilities of the Test
Administrator as well as those of the 
School Coordinator.

6.6.1 Arranging the Testing Sessions

In preparation for the testing day, the
School Coordinator worked with the school
principal, Test Administrator, and the
teacher, to plan the testing sessions by
arranging rooms, classes, and materials. In
countries where obtaining parental permis-
sion for testing was required, the School
Coordinator ensured that permission forms
were signed and returned in time. Once the
testing materials arrived from the national
center, the School Coordinator checked that
they were for the appropriate students and
teachers, that there were enough copies,
and that the materials would be kept in a
secure place until the testing day. 

6.6.2 Distributing Materials

The School Coordinator distributed Teacher
Questionnaires to the teachers listed in the
Teacher Tracking Form, and a School
Questionnaire to the school principal, and
ensured that they were completed and
returned. Teacher participation was record-
ed on the Teacher Tracking Form when the
questionnaires were returned. In some
countries, it was also the responsibility of
the School Coordinator to collect the com-
pleted Learning to Read Surveys from the
schools, record parent participation on the
Student Tracking Forms, and return the
questionnaires to the NRC.
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6.6.3 Test Administration

The Test Administrator was responsible for
administering the PIRLS test and student
questionnaire. Specific responsibilities of
the Test Administrator were described in
the Test Administrator Manual. The Test
Administrator distributed the test booklets
and questionnaires according to the assign-
ment documented on the Student Tracking
Form, ensuring that each student received
the correct testing materials. The Test
Administrator conducted the testing ses-
sions in accordance with a script provided
in the Test Administrator Manual, and
recorded the timing of the testing sessions
on the Test Administration Form. After the
testing session, the Test Administrator
recorded student participation on the
Student Tracking Form, and returned the
testing materials to the School Coordinator.

6.6.4 Timing of the Testing Sessions

Testing was conducted in two consecutive
sessions: one for administering the PIRLS
achievement test booklets, and one for
administering the student questionnaire.
The first session was conducted in two
parts, one for each part of the test booklet.
During the field test, 30 minutes were pro-
vided for students to answer each part of
the booklet. At the end of the 30 minutes,
up to 10 extra minutes were allowed if less
than 90 percent of the students had not
completed answering the questions. The
Test Administrator was required to docu-
ment the timing on the Test Administration
Form. As part of the analysis of the field
test results, the time requirements were
analyzed to determine what amount of time
was sufficient across all countries, and, as a
consequence, the timing for the main sur-
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vey was adjusted. For the main survey, the
allotted time was increased to 40 minutes –
and, of course, no additional time was per-
mitted beyond what was specified. The
timing of the session was as follows:

• Approximately 10 minutes for prepara-
tion (i.e., reading instructions, distribut-
ing test booklets)

• 40 minutes for answering Part 1 of the
test booklet

• Approximately 15 minutes for a break

• 5 minutes for preparing students for Part 2

• 40 minutes for answering Part 2 of the
test booklet

• At least 20 minutes for the completion of
the Student Questionnaire

• 5 minutes for distributing the Learning
to Read Surveys.

The Student Questionnaire was to be
administered on the same day as the
achievement test, following the testing ses-
sion, or, if this was not possible, on the fol-
lowing day. 

6.6.5 Activities Following the Test

Administration

After the test administration, the School
Coordinator was responsible for calculating
the student response rate in each class and,
if the participation rate in any class in the
school was below 90 percent, for arranging
for a makeup session. The School
Coordinator then returned to the NRC all
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testing materials, including the completed
Student Tracking Form, the Test
Administration Form, and any unused
materials. Any relevant information about
the test administration in the school was
communicated to the NRC by means of a
Test Administration Form that was com-
pleted by the Test Administrator and
School Coordinator.

6.7 Monitoring Data Collection

The ISC implemented an international qual-
ity control program whereby international
quality control monitors visited a sample of
15 schools in each country and observed
the test administration. In addition, NRCs
were also expected to organize an inde-
pendent national quality control program
based upon the international model. The
latter program required Quality Control
Observers to document data collection
activities in their country. The Quality
Control Observers visited a random sample
of 10 percent of the schools (additional to
those visited by the international Quality
Control Monitors) and monitored the testing
sessions, recording their observations for
later analysis.

To assist NRCs in conducting their national
quality control program, the International
Study Center prepared the Manual for
National Quality Control Observers, which
contained information about PIRLS 2001,
detailing the roles and responsibilities of
the National Quality Control Observers.

6.8 Data Preparation

In the period immediately following the
administration of the PIRLS tests, the main
tasks for the NRC included retrieving the
materials from the schools and preparing
the constructed-response items for scoring.
This involved recruiting and training scor-
ers; scoring the constructed-response
items, including independent double-scor-
ing of the reliability sample; entering the
data from the achievement tests and back-
ground questionnaires; submitting the data
files and materials to the IEA Data
Processing Center; and preparing a report
on survey activities.

When the testing materials were received
back from the schools, NRCs were to do
the following:

• Check that all survey tracking forms
were returned from the schools

• Check that the appropriate testing mate-
rials were received for every student list-
ed on the Student Tracking Form

• Verify that all identification codes were
correctly recorded on all of the test
booklets

• Check that the participation status
recorded on the tracking forms matched
the information on the test instruments

• Contact schools that did not return the
testing materials, or for which forms were
missing, incomplete, or inconsistent.
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NRCs then organized the test booklets and
questionnaires for scoring and data entry.
Procedures were provided to minimize the
burden of sorting and handling the book-
lets, ensure reliability in the constructed-
response coding, and document the
reliability of the coding.

6.9 Scoring the Constructed-Response
Items

Reliable application of the scoring guides
to the constructed-response questions and
empirical documentation of the reliability
of that process were essential to the suc-
cess of PIRLS 2001. The PIRLS Survey
Operations Manual contained information
about arranging for staff and facilities for
the constructed-response scoring effort
required for the main survey. The manual
outlined how to select and train the scor-
ers, and specified the procedures for scor-
ing the constructed-response items and
double-scoring a random sample of at least
200 responses per item, to document scor-
ing reliability.

In selecting those who were to do the scor-
ing, NRCs took care to arrange for persons
who were conscientious and attentive to
detail, knowledgeable in reading, and will-
ing to apply the scoring guides as stated –
even if they disagreed with a particular
definition or category. Good candidates for
scoring included teachers, retired teachers,
college or graduate students, and staff
members from educational agencies, min-
istries, or research centers.
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6.9.1 Preparing Materials to Train the

Scorers

The success of assessments containing con-
structed-response questions depends upon
the reliability of scoring student responses.
In PIRLS 2001, reliability was assured
through the provision of scoring guides
(manuals), extensive training in their use,
and monitoring of the quality of the work.
In addition, PIRLS 2001 provided training
packets for training in selected questions,
along with practice papers to help scorers
achieve a consistent level of scoring.

Each scorer received a copy of the PIRLS
Scoring Guides for Constructed-Response
Items. This document explained the PIRLS
scoring system, which was designed to pro-
duce a rich and varied profile of the range
of students’ competencies in reading litera-
cy. A description of the development and
content of the scoring guides is provided in
Chapter 2.

At international scoring training meetings
for both the field test and the main survey,
NRCs received training packets containing
“anchor papers” (example student papers)
and practice papers to help them achieve
accuracy and consistency in scoring.
About 10 to 15 responses were sufficient
for most items, but the complexity of some
scoring guides made additional practice
papers necessary.
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6.9.2 Documenting the Reliability of the

Constructed-Response Scoring

In order to demonstrate the quality of the
PIRLS 2001 scoring, it was important to
document the agreement between scorers.
To establish the scoring reliability, NRCs
were required to have a random sample of
at least 200 responses for each constructed-
response item independently scored by two
scorers. This number is equal to approxi-
mately 25 percent of the responses based on
the typical sample size. With the exception
of the test booklet that accompanied the
Reader, each item appeared in three book-
lets, meaning that the scorers needed to
score a sample of 67 of each booklet. The
items in the booklet accompanying the
Reader do not appear in any other booklet;
the scorers needed to score a sample of 200
of these booklets.

The Survey Operations Manual provides a
procedure for interleaving the double scor-
ing of the sample of reliability booklets
with the regular booklet scoring, so that the
reliability sample is scored in the same way
and at the same time as the other booklets. 

The activity described above provides evi-
dence of the extent of agreement among
scorers within each country, but does not
address the question of scoring consistency
across countries. Since PIRLS is adminis-
tered in each country’s own language, and
since scorers generally do not know other
countries’ languages, cross-country scoring
reliability is much more difficult to estab-
lish. As a partial solution to this problem,
PIRLS took samples of student responses to
a selection of constructed-response ques-
tions from each of the PIRLS countries that

tested in English, and had this common set
of English responses scored by two scorers
in each country where scorers could oper-
ate through English. The common set con-
sisted of 200 student responses to 25
questions from four of the PIRLS reading
passages, two of which were literary and
two informational. The cross-country relia-
bility scoring was conducted in each coun-
try after the scoring of the national PIRLS
data had been completed.

6.10 Trends in IEA’s Reading Literacy
Study

The Trends in IEA’s Reading Literacy Study
was an option for countries that participat-
ed in the 1991 IEA Reading Literacy Study,
allowing them to administer the 1991 test
booklets and questionnaires again in 2001 –
to compare reading achievement over time.
A list of countries participating in the
Trends in IEA’s Reading Literacy Study is
provided in Chapter 5.

Documentation for implementing the trend
study was incorporated in the manuals for
PIRLS 2001. The Survey Operations Manual
provided instructions for preparing track-
ing forms, packaging materials for the
schools, preparing, administering, and
returning the test booklets and question-
naires, and for data entry. The School
Coordinator Manual and Test Administrator
Manual included sections specific to the 10-
Year Trend Study wherever necessary.

The School Sampling Guide for the 10-Year
Trend Study (PIRLS, 2000) documented pro-
cedures for sampling schools for the Trends
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in IEA’s Reading Literacy Study. Essentially,
the procedure was to sample an additional
class from the target grade in half of the
schools in the PIRLS sample. The survey
tracking forms used in PIRLS were also
used for tracking trend study schools, class-
es, and students. 

Countries were expected to use test book-
lets identical to those used in 1991. Schools
in which classes were selected for the trend
study received two packages from the NRC.
One contained the test booklets with the
Student Tracking Forms, and the other the
Student Questionnaires. Teachers of the
classes selected for the trend study were not
given a Teacher Questionnaire, nor was the
School Questionnaire administered.

The data collection was conducted under
the same conditions as in 1991. There were
three data-collection sessions, with the same
time limitations as in 1991. There was a
short break between sessions: 

• 1 minute and 30 seconds for answering
questions in the Word Test (word recog-
nition), followed by 35 minutes for
answering questions in the first part of
the Reading Test

• 40 minutes for answering the questions
in the second part of the Reading Test

• At least 25 minutes for the completion of
the Student Questionnaire.

The Test Administrator and School
Coordinator followed the PIRLS procedures
for collecting the test instruments, checking
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for proper documentation on the survey
tracking forms, and for calculating student
response rates. Once any necessary makeup
sessions had been held, the School
Coordinator returned the materials to the
NRC for data preparation. Since the trend
study test booklets did not include con-
structed-response items for scoring, they
were sorted separately for data entry –
along with the trend study Student
Questionnaires. 

6.11 Data Entry

The IEA Data Processing Center provided
each NRC with a copy of WinDEM (an inte-
grated computer program for data entry and
data verification) designed specifically for
use with IEA studies. This program allowed
data entry directly from the tracking forms
and test instruments, and provided a con-
venient checking and editing mechanism.
WinDEM also offered interactive error
detection, error reporting, and quality con-
trol procedures. Detailed information and
operational instructions were provided in
the manual for the WinDEM software.
WinDEM for PIRLS incorporates – for each
PIRLS instrument – the international code-
book, which describes the format and data
characteristics of each variable in the
instrument. Correct use of the WinDEM
software ensured that the data files were
produced according to the PIRLS 2001 stan-
dards for data entry.

Although WinDEM was strongly recom-
mended for all data entry tasks, NRCs some-
times chose to use their own procedures
and computer programs, which was accept-
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able – provided all data files conformed to
the specifications of the international code-
books. NRCs who did not to use WinDEM
were responsible for ensuring that all data
files were delivered to the Data Processing
Center in the international format.

During the PIRLS 2001 main survey opera-
tions, data were gathered from several
instruments, including: student assessment
booklets, questionnaires from students,
teachers, parents, and principals, as well as
from a range of tracking forms. Before
beginning data entry, the NRC needed to
ensure that the instruments and correspon-
ding tracking forms had been completed
and sorted correctly. Data entry involved
the following files:

• The school background file – information
from the School Questionnaire and the
School Tracking Form

• The teacher background file – informa-
tion from the Teacher Questionnaire and
the Teacher Tracking Form

• The student background file – data from
the Student Questionnaire, the Test
Administration Form, and Student and
Teacher Tracking Forms

• The student achievement file – data from
the student assessment booklets and the
Data Entry Batch Header

• The home background file – data from
the Learning to Read Survey

• The constructed-response scoring relia-
bility file – data from the scoring sheets
for the constructed-response items that
were double-scored

• The Trends in IEA’s Reading Literacy
Study file consisted of the data from the
Student Questionnaire, the achievement
test booklet, the Test Administration
Form, and the Student Tracking Form.

Quality control throughout the data entry
process is essential in maintaining accurate
data. Countries were responsible for per-
forming periodic reliability checks on the
data entry, and for applying a series of data
verification options provided as part of
WinDEM. NRCs not using WinDEM for data
entry still had to apply the WinDEM data
verification checks to their data before send-
ing their files to the IEA Data Processing
Center. The WinDEM data-checking facility
could identify a range of problems that
could then be fixed before submission to the
Data Processing Center. Specifically,
WinDEM checks for the following:

• Duplicate identification codes

• Inconsistencies in the hierarchical identi-
fication system

• Out-of-range values

• Mismatches between different student-
level files.
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In addition to the checks performed by
WinDEM, the Linkcheck program detected
mismatches between different files, as well
as inconsistencies in important identifica-
tion variables. Students whose IDs were not
numbered sequentially are reported, and
classrooms with unusually small numbers of
students were detected. The booklet assign-
ment was checked, and information about
the scorers of the achievement test booklets
and the reliability booklets were compared.

Data files were regarded as having been sat-
isfactorily checked only if the reports gen-
erated by the WinDEM program and the
Linkcheck program indicated no errors.
When all data files had passed these quality
control checks, they were dispatched to the
Data Processing Center for further checking
and processing.

6.12 Survey Activities Report

NRCs were requested to maintain a record
of their experiences during the PIRLS 2001
data collection, and to send a report to the
ISC when data-collection activities were
completed. This should describe any prob-
lems or unusual occurrences in selecting the
sample or securing school participation,
translating or preparing the data-collection
instruments, administering the test and
questionnaires in the schools, scoring the
constructed-response items, or creating and
checking the data files.
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7

7.1 Overview

The International Study Center (ISC) conducted an ambitious pro-
gram of site visits to document the quality of the PIRLS 2001 data
collection. Together with the IEA Secretariat and the national cen-
ters, the ISC identified and appointed one international Quality
Control Monitor (QCM) in each country to observe data collection
procedures at both national and school levels.

Quality Control Monitors had two major responsibilities: to inter-
view the National Research Coordinator (NRC) about the survey
operations and activities, and to arrange visits to a random sample
of 15 schools in their country during the test administration. An
Interview with the NRC Form was used to record the NRC’s respons-
es during the interview. For each testing session observed, QCMs
completed a Classroom Observation Record. 

More than 30 monitors attended a two-day training session con-
ducted by the staff of the ISC, where they were introduced to the
PIRLS 2001 survey operations procedures and instructed on how to
conduct their site visit observations and interviews. At the training
session, QCMs received a copy of the Manual for International
Quality Control Monitors (PIRLS, 2000), which explained their duties
in detail, and copies of the PIRLS survey operations manual and
manuals for school coordinators and test administrators.

The QCMs who attended the training session were asked to recruit
other QCMs within their country when necessary, in order to allow
for efficiency in the coverage of the territory and testing timetable. 
A total of 71 QCMs were trained across the 33 countries where the
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Quality Control in the
PIRLS Data Collection
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international quality control was conducted.1

All together, these monitors observed 475
testing sessions and conducted interviews
with the national research coordinator in
each of the 33 PIRLS countries.

7.2 Observing the PIRLS Test
Administration

When visiting the school, the QCM was to
complete a Classroom Observation Record
Form. This form was organized into four
sections to facilitate the accurate recording
of the test administration’s major activities.
The four sections are:

• Preliminary activities of the Test
Administrator

• Test session activities
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• General impressions

• Interview with the School Coordinator.

7.2.1 Preliminary Activities of the Test

Administrator

Section A of the Classroom Observation
Record addressed the extent to which the
Test Administrator had prepared for the
testing session. Monitors were asked to note
the following activities of the Test Admin-
istrator: checking the testing materials,
reading the administration script, organiz-
ing space for the session, and arranging for
the necessary equipment (e.g., pencils, a
watch for timing the testing session). 

Exhibit 7.1 summarizes the results for
Section A. In almost all testing sessions, test
administrators observed the proper prepara-
tory procedures. When deviations occurred,

Chapter 7 · Quality Control in the PIRLS Data Collection

1 Operational constraints did not permit QCM visits to be
conducted in Argentina or Iceland.

Question Yes No Not
Answered

Had the Test Administrator verified adequate supplies of the test booklets? 454* 21** 0

Had the Test Administrator familiarized himself or herself with the test 
administration script prior to the testing?

449* 23** 3

Did the student identification information on the test booklets and student questionnaires 
correspond with the Student Tracking Form?

465 8 2

Was there adequate seating space for the students to work without distractions? 462 12 1

Was there adequate room for the Test Administrator to move about during the 
testing to ensure that student were following directions correctly?

470 4 1

Did the Test Administrator have a stop watch or timer for accurately timing the 
testing session?

451 21 3

Exhibit 7.1: Preliminary Activities of the Test Administrator

* Represents the number of respondents answering either Definitely Yes or Probably Yes

** Represents the number of respondents answering either Definitely No or Probably No
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the QCMs provided reasonable explanations
for the discrepancies. For example, QCMs
noted that the main reason for students
receiving booklets with student identifica-
tions that did not correspond to the Student
Tracking Form was because new students
did not appear on the list because the track-
ing forms had been created before they
were enrolled. In the few cases where there
reportedly was not enough room for stu-
dents, QCMs reported unavoidable circum-
stances (e.g., the test was administered in a
small classroom, the desks were too narrow,
students had to sit three to a table).

The absence of a stopwatch was considered
a negligible limitation. Test Administrators
who did not have a stopwatch had a wrist-
watch available to monitor the time remain-
ing on the test sessions. In general, QCMs
observed no procedural deviations in test
preparations severe enough to jeopardize
the integrity of the test administration.

7.2.2 Test Session Activities

Section B of the Classroom Observation
Record addressed the activities that took
place during the actual testing session.
These activities included following the Test
Administrator script, distributing and col-
lecting test booklets, and making announce-
ments during the testing sessions.

The achievement test was administered in
two parts with a short break in-between.
Activities during the first part of the test-
ing session are presented in Exhibit 7.2. In

at least 80 percent of the schools visited,
the Test Administrators followed their
script exactly when preparing the students,
distributing the test materials, and reading
the directions and examples. Of the changes
that were made, the majority were consid-
ered minor. Changes made to the script
were most frequently acceptable additions –
rather than revisions or deletions.

In about 15 percent of the sessions visited,
the total testing time for Part 1 was not
equal to the time allowed. However, in most
of these sessions, this was because all stu-
dents had completed Part 1 before the allot-
ted time had elapsed, and so the test
administrator reasonably went on with the
next part of the session according to the
prescribed procedures. The average testing
session for Part 1 was approximately 36 min-
utes in duration instead of the 40 minutes
allocated. Students were instructed to close
their test booklets and leave them on their
desk during the break. In most sessions, the
room was then either secured or supervised
during the break. In no instance did a QCM
report a breach of security during the break.

In more than 80 percent of the testing ses-
sions visited, the total time for the break
between parts was equal to or less than 15
minutes. Of those sessions with breaks
longer than 15 minutes, most reportedly
took up to 20 minutes for the break. The
total break time across all countries ranged
between 1 and 40 minutes.

Chapter 7 · Quality Control in the PIRLS Data Collection
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Question Yes No Not
Answered

Did the test administrator follow the test administrator’s script 
exactly in each of the following tasks?

Preparing the students 404 63 (Minor changes)
6 (Major)

2

Distributing the materials 449 23 (Minor)
1 (Major)

2

Reading the directions 381 88 (Minor)
5 (Major)

1

Reading the examples 410 59 (Minor)
5 (Major)

1

If the Test Administrator made changes to the script, how would 
you describe them?

Additions 107 136 232

Revisions 57 161 257

Deletions 30 177 268

Did the Test Administrator distribute test booklets one at a time 
to each student?

468 7 0

Did the Test Administrator distribute the test booklets according 
to the booklet assignments on the Student Tracking Form?

463 12 0

Did the Test Administrator record attendance correctly on the 
Student Tracking Form?

458 11 6

Did the total testing time for Part 1 equal the time allowed? 402 71 2

Did the Test Administrator announce "you have 5 minutes left" 
prior to the end of Part 1?

419 55 1

Were there any other time remaining announcements made 
during Part 1?

57 413 5

At the end of Part 1, did the Test Administrator make sure all 
students had closed their booklets?

460 10 5

Was the total time for the break equal to or less than 15 minutes? 391 71 13

Were the booklets left unattended or unsecured during the break? 21 443 11

Exhibit 7.2: Testing Session Part 1
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Exhibit 7.3 summarizes the QCMs’ obser-
vations during the second part of the test-
ing session. In over 90 percent of the
sessions, the Test Administrator adhered to
the prescribed time limits in the directions;
the time spent to restart the testing session
was 5 minutes or less. The rest of the ses-

sions took up to 10 minutes to restart the
testing session. Similar to the timing of
Part 1, the average testing session in Part 2
was shorter than the 40 minutes allotted
because students had finished the achieve-
ment test early. 
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Question Yes No Not
Answered

Was the time spent to restart the testing for Part 2 equal to 
or less than 5 minutes?

445 18 12

Was the total time for testing in Part 2 correct as indicated 
in the script?

355 107 13

Did the Test Administrator announce "you have 5 minutes left" 
prior to the end of Part 2?

359 100 16

Were there any other time remaining announcements made 
during Part 2?

35 420 20

At the end of Part 2, did the Test Administrator collect the 
test books one at a time from each student?

425 41 9

When the Test Administrator read the script to end the testing for 
Part 2, did he/she announce a break to be followed by 
the Student Questionnaire?

374 76 25

Did the Test Administrator accurately read the script to end the 
testing and signal a break?

321 
(No changes)

91 (Minor) 
23 (Major)

40

If there were changes, how would you describe them?

Additions 46 131 298

Some minor changes 57 130 288

Omissions 38 137 300

Did the Test Administrator distribute the Student Questionnaires 
and give directions as specified in the script?

407 17 51

Did the students ask for additional time to complete the questionnaire? 150 252 73

Did the Test Administrator distribute a Learning to Read Survey 
to each student who participated in the testing?

321 115 39

At the end of the session, prior to dismissing the students, did the 
Test Administrator thank the students for participating in the study?

391 50 34

Exhibit 7.3: Testing Session Part 2



About 65 percent of the Test Administrators
kept to the testing script for signaling a
break before administering the student
questionnaire. Of those who did make
changes, most made acceptable additions or
other minor changes, such as paraphrasing
the directions. More than 80 percent of the
students requested additional time to com-
plete the student questionnaire, which, in
most cases, was granted.

Results of the remaining questions that
focused on the test session activities are
provided in Exhibit 7.4. These questions
dealt with topics such as student compli-
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ance with instructions, and the alignment
of the scripted instructions with their
implementation. 

Exhibit 7.4 shows that in almost all of the
sessions, the students complied well or very
well with the instructions to stop testing. In
more than half the sessions, however, the
amount of time needed to complete the stu-
dent questionnaire was longer than the time
specified in the script. Usually this was
because the Test Administrators read each
question aloud to the students, a practice
that was encouraged to help students comp-
lete the questionnaire accurately.
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Question Very Well Well Fairly Well Not well 
at all

When the Test Administrator ended Part 1, how well did the 
student comply with the instruction to stop work (close their 
booklets and put their pencils down)?

418 50 6 1

When the Test Administrator ended Part 2, how well did the 
student comply with the instruction to stop work (close their 
booklets and put their pencils down)?

414 46 5 10

Question Exactly 
the same Longer Shorter Not

Answered

How does the total time allocated for the administration of 
the Student Questionnaire compare to the time specified in 
the script?

158 225 25 67

Question Very orderly Somewhat 
orderly

Not orderly 
at all

Not
Answered

How orderly was the dismissal of the student? 350 88 8 29

Exhibit 7.4: Testing Session Activities
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7.2.3 General Impressions

Section C of the Classroom Observation
Record asked QCMs to reflect on their
observations. The QCMs reported overall
impressions of the test administration –
including how well the Test Administrator
monitored students’ conduct, and any
unusual circumstances that arose during the
testing session (e.g., student refusal to par-
ticipate, defective instrumentation, emer-
gency situations, cheating).

The results presented in Exhibit 7.5 show
that in almost all sessions, the testing took
place without any problems. In the few ses-

sions where problems arose due to defective
instrumentation, the Test Administrator
replaced the instruments appropriately. 

In less than 5 percent of sessions, QCMs
reported evidence of students attempting
to cheat on the exam. However, when
asked to explain the situation, QCMs gener-
ally indicated that students were merely
looking around at their neighbors to see
whether their test booklets were indeed
different. Because the PIRLS test design
involves 10 different booklets, students
were unlikely to have the same booklet as
their neighbors. Anyone who may have
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Question Yes No Not
Answered

During the testing sessions did the Test Administrator walk around the room to be sure 
students were working on the correct section of the test and/or behaving properly?

462 11 2

Did the Test Administrator address students’ questions appropriately? 473 1 1

Did you see any evidence of students attempting to cheat on the tests (e.g., by copying 
from a neighbor)?

21 454 0

Were any defective test books detected and replaced before  the testing began? 27 445 3

Were any defective test books detected and replaced after  the testing began? 14 452 9

If any defective test books were replaced, did the Test Administrator replace them 
appropriately?

32 11 432

Did any students refuse to take the test either prior to the testing or during the testing? 11 462 2

If a student refused, did the Test Administrator accurately follow the instructions for 
excusing the student (collect the test book and record the incident on the Student 
Tracking Form)?

23 4 448

Did any students leave the room for an "emergency" during the testing? 58 411 6

If a student left the room for an emergency during the testing, did the Test Administrator 
address the situation appropriately (collect the test booklet, and if re-admitted, return the 
test booklet)?

61 11 403

Exhibit 7.5: Summary Observations of the QCM



tried to copy a neighbor’s answers would
have had to find a student with the same
booklet around them, and this is very
unlikely – given the test design and book-
let rotation. The QCMs reported that on the
rare occasions when they observed serious
efforts to cheat, the Test Administrator
intervened to prevent cheating.

Most of the 58 students who reportedly left
the room for an “emergency” during the
testing session had already completed the
test. When students left the room for an
emergency, Test Administrators handled
the situation appropriately by ensuring the
security of the test booklets until the stu-
dents returned. Students were permitted to
complete the test when they returned to
the classroom.
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Finally, Exhibit 7.6 indicates that in almost
all of the testing sessions, QCMs found the
behavior of students to be orderly and coop-
erative. The problem cited most often by
QCMs as the reason for disorderly behavior
was the noise level of those students who
had completed the test well before the pre-
scribed 40 minutes had passed. In the few
cases where it was less than perfect, the Test
Administrator was able to control the stu-
dents and the situation. For the great majori-
ty of sessions, QCMs reported that the
overall quality of the sessions was either
excellent or very good.
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Question Extremely Moderately Somewhat Hardly Not
answered

To what extent would you describe the 
students as orderly and cooperative?

333 131 10 1 0

Definitely Some 
effort

Hardly 
any effort

Not
answered

If the students were not cooperative and 
orderly, did the Test Administrator make 
an effort to control the students and 
the situation?

129 24 0 322

No, there 
were no late 

students

No, they 
were not 
admitted

Yes, but 
before testing 

began

Yes, after 
testing began

Not
answered

Were any late students admitted to the 
testing room?

439 3 15 13 5

Excellent Very good Good Fair Poor Not
answered

In general, how would you describe the 
overall quality of the testing session?

224 181 55 8 3 4

Exhibit 7.6: Summary Observations of Student Behavior
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7.2.4 Interview with the School

Coordinator

The QCM recorded details of the interview
with the School Coordinator in Section D of
the Classroom Observation Record. The
interview addressed the shipment of assess-
ment materials, arrangements for the test
administration, the responsiveness of the
NRC to queries, the necessity for make-up
sessions, and, as a validation of within-
school sampling procedures, the organiza-
tion of classes in the school. 

PIRLS’ administrative success, according to
the school coordinators, is exemplified by
the results presented in Exhibit 7.7. School
Coordinators received the correct shipment
of the test materials in at least 80 percent of
all the testing sessions. School Coordinators
reportedly not having received materials
provided legitimate reasons (such as materi-
als were brought by the Test Administrators
as planned, etc.). In those cases where ship-
ment errors occurred, they tended to be
minor and were remedied prior to testing.
More than 85 percent of School
Coordinators reported that the NRCs were
responsive to their questions or concerns.

More than half of the School Coordinators
reported that they were able to collect the
completed teacher questionnaires prior to
student testing. Of those who did not, most
reported that teachers completed their ques-
tionnaires during the testing sessions.
Almost half of the School Coordinators indi-
cated that the estimate of 30 minutes to

complete the questionnaire was accurate;
while about 35 percent reported that the
questionnaires took longer, and about 15
percent that they took less time to complete.

In about 35 percent of the observed classes,
School Coordinators indicated that students
were given special instructions, motivational
talks, or incentives prior to testing. The
majority of students received motivational
talks either by a school official, classroom
teacher, or the PIRLS Test Administrator.
Only a few classes received special instruc-
tions or practice, such as reading competi-
tions or extra reading assignments prior to
the testing session.

A tribute to the planning and implementa-
tion of PIRLS 2001 was the fact that about 90
percent of respondents said they would be
willing to serve as a School Coordinator in
future international assessments.
Furthermore, the results shown in Exhibit
7.8 suggest that the majority of School
Coordinators believed the testing session
went very well, and that the school staff
members had positive attitudes towards the
PIRLS testing.

Chapter 7 · Quality Control in the PIRLS Data Collection
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Question Yes No Not
Answered

Prior to the test day did you have time to check your shipment of materials 
from your PIRLS National Coordinator?

393 50 32

Did you receive the correct shipment of the following items?

School Coordinator Manual 373 70 32

Test Administrator Manual 423 6 46

Student Tracking Forms 440 4 31

Test booklets 411 18 46

Student Questionnaires 417 12 46

Learning to Read Surveys 396 33 46

Teacher Questionnaires 442 2 31

School Questionnaire 444 1 30

Test Administration Form 424 4 47

Teacher Tracking Form 322 102 51

Envelopes or boxes addressed to the National Center for the 
purpose of returning the materials after the assessment

313 113 49

Was the National Coordinator responsive to your questions or concerns? 426 19 30

Were you able to collect completed Teacher Questionnaire(s) prior 
to the test administration?

282 174 19

Was the estimated time of 30 minutes to complete the Teacher 
Questionnaires a correct estimate?

230 166 (Took longer) 
34 (Took less time)

45

Were you able to collect the completed School Questionnaire 
prior to the test administration?

275 181 19

Were you satisfied with the accommodations (testing room) you 
were able to arrange for the testing?

462 10 3

Exhibit 7.7: Results of the QCM Interviews with the School Coordinator
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Question Yes No Not
Answered

Do you anticipate that makeup session will be required at your school? 56 411 8

If you anticipate makeup sessions, do you intend to conduct one? 75 71 329

Did the students receive any special instructions, a motivational talk, 
or incentives to prepare them for the assessment?

178 278 19

Is this a complete list of the classes in this grade in this school? 390 35 50

To the best of your knowledge, are there any students in this grade level 
who are not in any of these classes?

17 401 57

To the best of your knowledge, are there any students in this grade 
level in more than one of these classes?

6 409 60

If there were another international assessment, would you be 
willing to serve as a School Coordinator?

434 29 12

Exhibit 7.7: Results of the QCM Interviews with the School Coordinator (continued)

Question Very well, 
no problems

Satisfactorily, 
few problems

Unsatisfactorily, 
many problems

Not
Answered

Overall, how would you say the session went? 385 81 6 3

Positive Neutral Negative Not
Answered

Overall, how would you rate the attitude of the other 
school staff members towards the PIRLS testing?

345 112 16 2

Worked well Needs 
improvement N/A

Overall, do you feel the PIRLS School Coordinator Manual 
worked well or does it need improvement?

342 24 79

Exhibit 7.8: Overall Impressions from the QCM Interviews with the School Coordinator



7.3 Interview with the National
Research Coordinator

In addition to observing testing sessions,
QCMs conducted face-to-face interviews
with the National Research Coordinator for
their country. The QCM who attended the
training session was responsible for con-
ducting this interview, and for completing
an Interview with the NRC Form.

The interview questions were designed to
examine NRCs’ experiences in preparing
for, and conducting, the PIRLS data collec-
tion – with a focus on identifying and
selecting samples, working with school
coordinators, translating the instruments,
assembling and printing the test materials,
packing and shipping the test materials,
scoring constructed-response questions,
entering and verifying data, choosing qual-
ity assurance samples, and suggesting
improvement in the process.

7.3.1 Sampling

Section A of the NRC interview form
involved questions about the sampling
process. Topics covered in this section
included the extent to which the NRCs used
the manuals and sampling software provid-
ed by the International Study Center, and
the extent to which the process was diffi-
cult in terms of the complexity of the tasks. 

Exhibit 7.9 shows that only one country
did not use the sampling manuals provided,
mainly because Statistics Canada performed
the sampling for the country. Just over two-
thirds of the NRCs used the within-school
sampling software provided by the IEA
DPC to select classes. In the cases where the
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sampling software was not used, the with-
in-school sampling was done manually, or
using other sampling software not provided
by the ISC.

Some NRCs reported deviations from the
sample design due to organizational con-
straints in their systems. A sampling expert
was consulted in each case, to verify that
the adopted design remained compatible
with the PIRLS standards. Of those who
found the sampling process very difficult,
some NRCs cited the lack of personnel as a
major obstacle. Despite any problems, all
NRCs provided high-quality school and stu-
dent samples for the data collection.

7.3.2 Working with School Coordinators

Questions in Section B of the NRC interview
asked about cooperation with the School
Coordinators, specifically about communica-
tion, shipment of materials, and training.

A summary of the responses to the ques-
tions in Section B is presented in Exhibit
7.10. At the time the interviews were con-
ducted, nearly all NRCs had contacted the
School Coordinators for their sample, and
sent the appropriate materials on the testing
procedures. Where this was not the case, it
was often because a meeting had been
scheduled but not yet held. About half of
the NRCs planned to conduct formal train-
ing sessions for school coordinators prior to
the test administration.

Chapter 7 · Quality Control in the PIRLS Data Collection
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Question Yes No Not
Answered

Were you able to select a sample of schools and 
students within schools using the manuals provided by the 
International Study Center?

31 1 1

Did you use the Within-School Sampling Software 
provided by the International Study Center to select 
classes or students?

22 11 0

Were there any conditions or organizational constraints 
that necessitated deviations from the basic PIRLS 
sampling design?

9 24 0

Very 
difficult

Somewhat 
difficult

Not difficult 
at all

Not
Answered

In terms of the complexity of the procedures and number of 
personnel needed, how would you describe the process of 
sample selection?

5 10 17 1

Exhibit 7.9: Results of the QCM Interviews with Their NRC – Sampling

Question Yes No Not
Answered

Have all the School Coordinators for your sample been contacted? 24 9 0

If all School Coordinators have been contacted, have you sent them materials about the testing 
procedures?

20 9 4

Did you or do you plan to have formal training sessions for the School Coordinators? 15 18 0

Exhibit 7.10: Results of the QCM Interviews with Their NRC – School Coordinator



7.3.3 Translating the Instruments

Section C of the NRC interview dealt with
the difficulty of translating and adapting
the assessment instruments and manuals. 

Exhibit 7.11 shows that most NRCs report-
ed little difficulty in translating and adapt-
ing the test booklets and questionnaires,
and even less difficulty in translating the
Test Administrator and School Coordinator
manuals.
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NRCs generally used their own staff (or a
combination of staff and outside experts) to
translate the test booklets. The majority of
NRCs reported that they already had sub-
mitted the achievement test booklets to the
translation verification program at the ISC. Of
those that did not, one country did not make
adaptations to the international version, and
the other two had submitted their test book-
lets and questionnaires for verification – but
did not receive verifier’s comments in time to
make all recommended changes.

Chapter 7 · Quality Control in the PIRLS Data Collection

Question Own Staff Outside Experts Combination Not
Answered

Did you use your own staff or outside experts to translate 
the test booklets for verification?

8 6 17 2

Very 
difficult

Somewhat 
difficult

Not difficult 
at all

Not
Answered

How difficult was it to translate and/or adapt the test booklets? 1 15 15 2

How difficult was it to adapt the questionnaires? 0 18 14 1

How difficult was it to adapt the Test Administrator Manual? 0 10 22 1

How difficult was it to adapt the School Coordinator Manual? 0 10 19 4

Yes No Not
Answered

Did you go through the process of submitting test booklets and 
receiving a translation verification report from the IEA?

29 3 1

Did you translate, or do you plan to translate, the Scoring 
Guides for Constructed-Response Items?

20 12 1

Exhibit 7.11: Results of the QCM Interviews with Their NRC – Translation
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7.3.4 Assembling and Printing the 

Test Materials

Section D of the NRC survey addressed
assembling and printing the test materials.
Also, it included instructions for quality
control issues related to checking the mate-
rials and securely storing them.

The results in Exhibit 7.12 show that NRCs
were able to assemble the test booklets
according to the instructions provided, and
that almost all NRCs conducted the recom-
mended quality control checks during the

process. In the cases where the NRCs did
not conduct quality assurance procedures
during the printing process, it was because
of a shortage of time.

Most countries elected to send their test
booklets and questionnaires to an external
printer, but printed their manuals in-house.
All NRCs reported having followed proce-
dures to protect the security of the tests dur-
ing assembly and printing. In no instance
was there a breach of security reported.
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Question Yes No Not
Answered

Were you able to assemble the test booklets 
according to the instructions provided by the International 
Study Center?

29 4 0

Did you conduct the quality assurance procedures 
for checking the test booklets during the printing process?

28 5 0

Were any errors detected during the printing process? 11 19 3

If errors were detected, what was the nature of the errors?

Poor print quality 6 5 22

Pages missing 1 9 23

Page order 2 8 23

Upside down pages 1 9 23

Did you follow procedures to protect the security 
of the tests during the assembly and printing process?

31 1 1

Did you discover any potential breaches of security? 0 32 1

Question In-House External Combination Not
Answered

Where did you print the test booklets? 6 21 6 0

Where did you print the questionnaires? 8 18 7 0

Where did you print the manuals? 22 7 3 1

Exhibit 7.12: Interview with the NRC – Assembling and Printing Test Materials



7.3.5 Packing and Shipping the Testing

Materials

Section E of the NRC interview addressed
the extent to which NRCs detected errors in
the testing materials as they were packed
for shipping to School Coordinators. As
shown in Exhibit 7.13, very few errors
were found in any of the materials. Errors
that were discovered before distribution
were remedied.

98

In addition, almost half of the NRCs report-
ed having established a procedure to con-
firm the schools’ receipt of the testing
materials, and for verification of their con-
tents. In most countries, NRCs reported that
the deadline for return of materials from the
schools was within a day or two of testing.
All NRCs reported that the deadline was
within two weeks of testing.
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Question No Errors, 
or not used

Errors found 
before 

distribution

Errors found 
after 

distribution

Not
Answered

In packing the assessment materials for shipment 
to schools, did you detect any errors in any of the 
following items?

Supply of test booklets 18 2 1 12

Supply of Student Questionnaires 18 2 1 12

Supply of Learning to Read Surveys 17 1 1 14

Student tracking Forms 21 0 0 12

Teacher tracking Forms 21 0 0 12

Test administrator Manual 21 0 0 12

School coordinator Manual 19 0 0 14

Supply of Teacher Questionnaires 20 1 0 12

School Questionnaire 21 0 0 12

Test book ID labels 19 1 1 12

Sequencing of books or questionnaires 19 2 0 12

Return labels 19 0 0 14

Self-addressed post-cards for test dates 19 0 0 14

Exhibit 7.13: Interview with the NRC – Packaging Test Materials
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7.3.6 Scoring Constructed-Response

Questions

Section F of the NRC interview form
focused on the NRC’s preparation for scor-
ing the constructed-response items. The
scoring process was an ambitious effort,
requiring the recruitment and training of
scoring staff to score student responses –
including double scoring 25 percent of the
responses to verify reliability.

Exhibit 7.14 indicates that, at the time of
the NRC interview, at least two-thirds of the
NRCs had selected their scoring staff, and
about half of these had already begun the
training process. Each country planned to

use about 15 scorers, on average. Almost all
NRCs reported that they understood the
procedures for scoring the 25 percent relia-
bility sample as explained in the Survey
Operations Manual. 

7.3.7 Data Entry and Verification

Section G of the NRC interview addressed
preparations for data entry and verification.
As shown in Exhibit 7.15, at the time of the
interviews about two-thirds of the NRCs
had selected their data entry staff and more
than half of those selected had taken part in
training sessions.
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Question Yes No Not
Answered

Have you selected your scorers for the constructed-response questions? 23 8 2

If you have selected them, have you trained the scorers? 10 16 7

Have you scheduled the scoring sessions for the constructed-response questions? 21 11 1

Do you understand the procedure for scoring the 25 percent reliability sample as 
explained in the survey operations manual?

30 3 0

Exhibit 7.14: Interview with the NRC – Scoring

Question Yes No Not
Answered

Have you selected the data entry staff? 23 9 1

If yes, have you conducted training sessions for the data entry staff? 15 9 9

Do you plan to key enter a percentage of test booklets twice as a verification procedure? 22 10 1

Have you established a secure storage area for the returned tests after coding and 
until the original documents can be discarded?

33 0 0

Exhibit 7.15: Interview with the NRC – Data Entry and Verification



About two-thirds of the NRCs reported that
they planned to enter the data from a per-
centage of booklets twice – as a verification
procedure. The estimated proportion of
booklets to be entered twice ranged from 5
percent to 25 percent, with one country
reporting that it planned to re-enter 100
percent of the data.

7.3.8 Quality Assurance Sample

As part of their national quality assurance
activities, NRCs were required to send
National Quality Control Observers to a 10
percent sample of the PIRLS schools to
observe the test administration and docu-
ment compliance with prescribed proce-
dures. These site visits were over and above
those visits to 15 schools conducted by the
International Quality Control Monitors. 

At the time of the NRC interviews, two-
thirds of the NRCs had selected their 10
percent quality assurance sample for site
visits. Three NRCs reported that an external
agency would conduct the observations,
eleven reported that a member of their staff
would do so, and eight reported that a com-
bination of staff and external agency people
would conduct the observations. Five NRCs
reported that teachers would be recruited to
conduct the on-site observations.
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7.3.9 The Survey Activities Report

The final section of the NRC interview
asked the NRC for comments on any aspects
of the study they felt might improve the
assessment process. A major concern
expressed by many NRCs was a time con-
straint for accomplishing all that was
required to keep up with the demanding
PIRLS schedule – particularly the transla-
tion and instrument preparation aspects.
Some NRCs indicated they did not have
ample staff.
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8

8.1 Overview

Creating the PIRLS 2001 database, and ensuring its integrity, was a
complex endeavor – requiring close coordination and cooperation
among the staff at the IEA Data Processing Center (DPC), the PIRLS
International Study Center at Boston College (ISC), Statistics
Canada, and the national research centers of the participating coun-
tries. The overriding concerns were: to ensure that all information
in the database conformed to the internationally defined data struc-
ture; that national adaptations to questionnaires were reflected
appropriately in the codebooks and documentation; and that all
variables used for international comparisons were indeed compara-
ble across countries. Quality control measures were applied
throughout the process to assure the quality and accuracy of the
PIRLS data.

This chapter describes the data entry and verification tasks under-
taken by the National Research Coordinators and data entry man-
agers of participating countries, the data checking and database
creation procedures implemented by the IEA Data Processing
Center, and the steps taken at all institutions to confirm the integri-
ty of the international database.

Database construction began with each national research center enter-
ing the data collected in the PIRLS 2001 survey into data files follow-
ing the standard international format. Before sending the files to the
IEA DPC, national center staff applied a system of checks to verify
the structure of the data files. Checking and editing the national data
sets was a matter of cooperation between the national centers, the
ISC, Statistics Canada, and the DPC team. 

Ursula Itzlinger

Knut Schwippert

Creating and Checking the
PIRLS Database
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The IEA DPC was responsible for checking
the data files and applying standard clean-
ing rules to verify the accuracy and consis-
tency of the data. Any queries were
addressed to the national research centers,
and modifications were made to the data
files as necessary. The IEA DPC produced
summary statistics for all variables in the
background and achievement data for the
national research centers, which were then
reviewed by the ISC for any apparent over-
sights in recoding or valid range issues. 

After all modifications had been applied, all
data were processed and checked again.
This process of editing the data, checking
the reports, and implementing corrections
was repeated as many times as necessary
until all data were consistent and compara-
ble within and between countries.

In preparation for creating the interna-
tional database, the IEA DPC provided data
almanacs containing international univari-
ate statistics and item statistics to the
national centers so that they could examine
their data from an international perspec-
tive. This was one of the most important
checks (in terms of international compara-
bility of the data). While in a national con-
text some statistics may seem plausible, it
may become apparent in comparing data
across countries that such interpretations
lead to dubious results in an international
context, despite accurate translation of the
questionnaires. Any such instances were
addressed, and the corresponding variables
were either recoded or subject to removal
from the international database.
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The final tasks of database construction
included achievement scores and sampling
weights, distributing national data files and
documentation to each of the participating
countries, and creating the international
database. National research centers received
their processed national databases approxi-
mately six months after arrival at the DPC.
At the same time, processed data files also
were sent to Statistics Canada for the calcu-
lation of sampling weights (see Chapter 9)
and to the ISC, where the achievement
scores were computed (see Chapter 12). 

8.2 Data Entry at the National
Research Centers

To assist with data entry, the IEA DPC sup-
plied the DataEntryManager (WinDEM)
software and manual (IEA, 2001b), and held
a training session on the use of the soft-
ware. The International Study Center pro-
vided each national research center with a
Manual for Entering the PIRLS Data (PIRLS,
2001a), which details prescribed procedures
for data entry and verification. In addition,
the Survey Operations Manual (PIRLS,
2001b) includes directions for submitting
the data files to the IEA DPC.

The data manager at each PIRLS national
research center gathered data from tracking
forms used to record information on stu-
dents selected to participate in the study, as
well as about their schools, teachers, and
parents. Together with the responses from
the student achievement booklets and stu-
dent, teacher, school, and parent question-
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naires, the information from the tracking
forms were entered into computer data files.
Codebooks specifying the standardized for-
mat and layout of the data were provided as
a supplement to the WinDEM software and
the Manual for Entering the PIRLS Data
(PIRLS, 2001a). While strongly encouraged
to use the recommended WinDEM software,
a few participating countries elected to use a
different data entry system. However, they
were required to conform to all specifications
established in the international codebooks.

In order to facilitate data entry, the code-
books and data files were structured to
match the tests and questionnaires. This
meant that for each survey instrument there
was a corresponding data file and code-
book. Furthermore, countries administering
the test booklets or questionnaires in more
than one language had to carefully prepare
for data entry. They needed to determine
whether the different versions of the test
booklets or questionnaire could be entered
into one database, or if they required one
database for each version.

8.3 Data Checking and Editing at the
National Centers

Before sending the data to the DPC for fur-
ther data processing, countries were
responsible for checking data files with
programs specifically prepared for PIRLS
and for making corrections as necessary.
The first step was the application of the
checking programs that are a feature of the
WinDEM program. These tools are intend-
ed mainly to identify invalid data, but also
can check the consistency between some

basic variables. An important feature of
WinDEM is the ability to check for unique
identification codes. These checks were
obligatory for all countries.

In the application of the LinkPIRL program
(IEA, 2001c), the identification variables
(student, teacher, class, or school ID) were
checked against one another both within
and between all files. Examples of linkage
errors include: schools that were reported as
non-participating, but for which there was
a questionnaire in the teacher file; or stu-
dents listed in the achievement files for
whom there was no corresponding identifi-
cation number in the background files.
NRCs were asked to recheck their records,
and resolve the problems identified in the
within-country cleaning process.

8.4 Submitting Data Files to the IEA
Data Processing Center

Each country was responsible for submit-
ting six data files to the IEA Data
Processing Center: the student background
questionnaire file, student achievement
file, home background file, teacher back-
ground file, school background file, and
the constructed-response scoring reliability
file. Countries administering the 1991
Reading Literacy Study test booklets and
questionnaires submitted a seventh file: the
10-year trend study file. (For details of
these files, see section 6.11.)

In addition to the data files, countries were
required to submit copies of all tracking
forms, copies of their national versions of
translated test booklets and questionnaires,
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Data Management Forms documenting all
national adaptations to the background ques-
tionnaires, and those booklets selected for the
double scoring of constructed-response items.

8.5 DPC Quality Assurance Program

The IEA DPC has established a Quality
Assurance Program to ensure that data is of
high-quality, and that it is internationally
comparable. Quality assurance was initiated
before the first data arrived at the DPC
through the provision of software to coun-
tries participating in PIRLS.

• The W3S software (IEA, 2001a) performs
within school sampling and creates the
required tracking forms.

• The WinDEM (IEA, 2001b) program per-
forms data entry and data quality checks.

• The LinkPIRL program allows the NRCs
to perform consistency checks between
files.

A study as complex as PIRLS required a
complex data cleaning design. To ensure
that programs ran in the correct sequence,
that no special requirements were over-
looked, and that the cleaning process ran
independently of the persons in charge, the
following steps were undertaken: 

• All incoming data and documents were
read into a specific database. The date of
arrival was stored, along with any specif-
ic issues, with the person in charge of
monitoring the characteristics of the data
and documents.
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• Thorough testing of all cleaning pro-
grams took place prior to their implemen-
tation by means of simulated data sets
containing all possible problems and
inconsistencies.

• The cleaning was organized following
strict rules. Deviations in the cleaning
sequence were not possible, and the
scope for involuntary changes to the
cleaning procedures was minimal.

• Regular reviews of the country-specific
data processing were done by a quality-
assurance work group.

• A validity check was implemented for all
cleaning steps, once the cleaning for a
specific country was done. A country’s
data were virtually treated as new incom-
ing data, and was again subjected to the
entire cleaning process. There could be
no new findings; all findings at this stage
had already been justified.

A comparison was made between the origi-
nal data set and the final, clean data set. Any
changes in the data set had to be document-
ed in the country’s cleaning documentation.

8.6 Data Checking and Editing at the
IEA Data Processing Center

Once the data were entered into data files at
the national research center, the data files
were submitted to the IEA Data Processing
Center for checking and input into the
international database. This process is gen-
erally referred to as data cleaning. The pro-
gram-based data cleaning consisted of the
following steps:
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• Documentation and structure check

• Identification number cleaning and link-
age check

• Valid range check and cleaning of incon-
sistencies within and between back-
ground files

• Quality control cleaning.

Special issues addressed by the IEA DPC dur-
ing the cleaning process included the han-
dling of missing data, and cleaning of Trends
in IEA’s Reading Literacy Study data.

8.6.1 Documentation and Structure Check

For each country, data cleaning began with
an exploration of its data file structures and
a review of its data documentation: Data
Management Forms, Student Tracking
Forms, Class Sampling Forms, Teacher
Tracking Forms, and Test Administration
Forms. Most countries sent all required doc-
umentation along with their data, which
greatly facilitated the data checking. The
IEA DPC contacted those countries for
which documentation was incomplete, and
obtained all forms necessary to complete
the documentation.

The first checks implemented at the DPC
looked for differences between the interna-
tional file structure and national file struc-
tures. Some adaptations (such as adding
national variables, or omitting or modify-
ing international variables) were made to
the background questionnaires in some
countries. The extent and nature of such

changes differed across the countries: some
countries administered the questionnaires
without any changes (apart from the trans-
lations), whereas other countries inserted
items or options within existing interna-
tional variables or added entirely new
national variables. To keep track of any
adaptations, NRCs were asked to complete
Data Management Forms as they adapted
the codebooks. Where necessary, the DPC
modified the structure of the countries’
data to ensure that the resulting data
remained comparable between countries. 

8.6.2 ID Cleaning and Linkage Check

Each record in a data file should have a
unique identification number. Duplicate ID
numbers imply an error of some kind. If two
records shared the same ID, and contained
exactly the same data, one of the records
was deleted and the other remained in the
database. If the records contained different
data apart from the ID, and it was impossi-
ble to detect which record contained the
“true data,” both records were removed
from the database. The DPC tried to keep
losses at a minimum, and, in only in a few
cases, were data actually deleted.

The ID cleaning focused on the student
background questionnaire file, because
most of the critical variables were present
in this file. Apart from the unique student
ID, there were variables pertaining to the
students’ participation and exclusion sta-
tus – as well as dates of birth and dates of
testing used to calculate age at the time of
testing. The Student Tracking Forms1 were
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essential in resolving any anomalies, as
was close cooperation with NRCs (in most
cases, the Student Tracking Forms were
completed in the country’s official lan-
guage). The information about participa-
tion and exclusion was sent to Statistics
Canada, where it was used to calculate stu-
dents’ participation rates, exclusion rates,
and student sampling weights. 

In PIRLS, data about students and their
homes, schools, and teachers appear in sev-
eral files. It is crucial that the records from
these files were linked to each other correct-
ly, to obtain meaningful results. Therefore,
the second important check run at the DPC
was the check for linkage between the files.
The students’ entries in the achievement file
and in the student background file must
match one another; the home background
file must match the student file; the reliabili-
ty scoring file must represent a specific part
of the achievement file; the teachers must be
linked to the correct students; and the
schools must be linked to the correct teach-
ers and students. The linkage is implement-
ed through a hierarchical ID numbering
system incorporating a school, class, and
student component,2 and is cross-checked
against the tracking forms. 
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8.6.3 Valid Range Check, Filter-Dependent

Check, and Consistency Check 

“Valid range” indicates the range of values
considered to be correct and meaningful for
a specific variable. For example, the student
gender variable had two valid values: “1” for
a girl, and “2” for a boy. All other values are
invalid. There were also questions in the
school and teacher questionnaires for the
respondent to write in a number – for exam-
ple, the principal was asked to supply the
school enrollment. For such variables, valid
ranges may vary from country to country,
and the acceptable ranges were set very wide
to accommodate variations. It was possible
for countries to adapt these ranges according
to their needs, although countries were
advised that a smaller range would decrease
the possibility of mispunches. Cleaning at
the DPC did not take smaller national ranges
into account; only if values were found out-
side the international accepted range were
the cases mentioned in the list of inquiries
sent to countries. In cases where out-of-
range values were found in the achievement
file, the data were set to “Omitted” if the
true value could not be retrieved.

Filter questions, which appear in some
questionnaires, were used to direct the
respondent to a particular section of the
questionnaire. Depending on the response
to a filter question, responses to subsequent
questions are either expected or not expect-
ed. During data entry, these dependent
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variables are not treated differently from
any others. However, a special missing code
is applied to dependent variables during
data processing (for details on the handling
of missing data, see section 8.6.5).

The number of inconsistent and implausible
responses in background files varied from
country to country, but no country’s data
was completely free of inconsistent respons-
es. Treatment of these responses was deter-
mined on a question-by-question basis,
using available documentation to make an
informed decision. One example of inconsis-
tencies between files is when a school prin-
cipal states that his or her school has no
library, but the teacher in the same school
indicates that students are taken to the
school library regularly. These cases were
not changed in either file, provided mis-
punches were ruled out as cause. 

8.6.4 Quality Control Cleaning

Quality control cleaning ensures that all
necessary recoding of variables was per-
formed correctly, and that consistency with-
in and between files could be verified. The
variables in the database have complex inter-
relationships. To avoid changes that make
the relationship between two variables con-
sistent but breaks the relationship with a
third variable, a final cleaning step was
established to take care of such multiple
relationships within the database. This qual-
ity control cleaning can be interpreted as a
check of the results of all earlier checks.
After this variable-level cleaning, the consis-
tency check between files was performed.

8.6.5 Handling of Missing Data 

When the PIRLS data were entered using
WinDEM, two types of entries were possi-
ble: valid data values or missing data values.
Missing data can be assigned a value of
omitted, not administered, or invalid during
data entry.

At the IEA DPC, additional missing codes
were applied to the data to be used for fur-
ther analyses. In the international database,
five missing codes are used:

• Not administered – the respondent was
not administered the actual item. He or
she had no chance to read and answer the
question (assigned both during data
entry and data processing).

• Omitted – the respondent had a chance
to answer the question, but did not do so
(assigned both during data entry and
data processing). 

• Logically not applicable – the respon-
dent answered a preceding filter ques-
tion in a way that made the following
dependent questions not applicable to
him or her (assigned during data pro-
cessing only).

• Not reached (only used in the achieve-
ment files) – this code indicates those
items not reached by the students, due to
a lack of time (assigned during data pro-
cessing only).
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• Not interpretable (only used in the
achievement files) – this code was used
for multiple-choice items that were
answered, but the chosen answer options
were not clear – as well as for construct-
ed-response items where the scorer
assigned two or more scores (assigned
during data entry and data processing).

8.6.6 Specific Cleaning Issues of the Trends

in IEA’s Reading Literacy Study

The Trends in IEA’s Reading Literacy Study
is a repetition of the IEA’s 1991 Reading
Literacy Study. Nine of the countries that
participated in the 1991 study elected to re-
administer the test in 2001 (for a list of
these countries, see Exhibit 5.4). The
requirements for the Trends in IEA’s
Reading Literacy Study were that the
achievement test and the student back-
ground questionnaires must be adminis-
tered in exactly the same way, and that the
cleaning procedures be applied in the same
way as in 1991. 

As a result, data cleaning for the Trends in
IEA’s Reading Literacy Study data is some-
what different in comparison to the clean-
ing rules for PIRLS (International
Association for the Evaluation of
Educational Achievement, 1995):

• All items following the last item contain-
ing a valid value were recoded to “Not
reached.”
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• An additional missing value, “Invalid,”
indicates that the data were recorded in
an invalid or inconsistent way. This value
was used only in the student background
file. A more detailed description of the
Trends in IEA’s Reading Literacy Study
data cleaning can be found in the clean-
ing documentation of PIRLS 2001 (Barth,
Itzlinger, Niemeyer, & Schwippert, 2001). 

8.7 Returning Data to National
Centers

As soon as the ID cleaning was complete,
and the file structures had been standard-
ized, participating countries received their
national data files back from the DPC, in
order to conduct preliminary national
analyses. These preliminary data sets did
not include national variables, derived vari-
ables, scaled scores, or sampling weights.
Due to the timelines in PIRLS, several ver-
sions of the data were sent to the national
research centers, with each subsequent ver-
sion containing more features. 

When data processing was complete, final
national data sets were sent to countries
along with final sampling weights, interna-
tional scores, derived variables, and all
international and national variables.
National variables were placed in extra files
that could be merged with the files contain-
ing the international variables.
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8.8 Creating the International
Database 

The international database incorporates all
national data files. After data processing by
the DPC, it can be ensured that:

• Information coded in each variable is
internationally comparable.

• National adaptations are reflected appro-
priately in all variables.

• Questions that are not internationally
comparable have been removed from the
database.

• All entries in the database can be linked
to the appropriate respondent – student,
teacher, parent, or principal.

• Sampling weights and student achieve-
ment scores are available for international
comparisons.

In a joint effort between the IEA DPC and
the ISC at Boston College, a National
Adaptations Database containing all adapta-
tions to questionnaires made by individual
countries (documenting how they were han-
dled) was constructed. The meaning of
country-specific items can also be found in
this database, as well as recoding require-
ments of the ISC. Information contained in
this database is provided in the user guide
for the international database upon release
of the PIRLS 2001 data.

The PIRLS 2001 international database is a
unique resource for policy makers and ana-
lysts, containing student reading achieve-
ment and background data from
representative samples of fourth grade stu-
dents from 35 countries. In all, the database
contains more than 713 variables, with data
from 5,777 schools, 7,041 teachers, 153,340
students, and 131,047 parents.
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9

9.1 Overview

Selecting valid and efficient samples is critical to the quality and
success of an international comparative study, such as PIRLS. The
accuracy of the survey results depends on the quality of the sam-
pling information available when planning the sample, and on the
care with which the sampling activities themselves are conducted.
For PIRLS 2001, National Research Coordinators (NRCs) worked on
all phases of sampling, in conjunction with staff from Statistics
Canada. NRCs were trained in how to select the school and student
samples, and in how to use the sampling software provided by the
IEA Data Processing Center. This chapter summarizes major charac-
teristics of the national samples, and describes the procedure for
computing sampling weights and participation rates for each coun-
try. In consultation with the PIRLS 2001 sampling referee,1 staff
from Statistics Canada reviewed the national sampling plans, sam-
pling data, sampling frames, and sample selection. The PIRLS
International Study Center (ISC) at Boston College, jointly with
Statistics Canada and the sampling referee, used this information to
evaluate the quality of the samples. Summaries of the sample
design for each country, including details of population coverage
and exclusions, stratification variables, and participation rates, are
provided in Appendix B.

Marc Joncas

PIRLS Sampling Weights
and Participation Rates

1 Keith Rust, Westat.
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9.2 Sampling implementation

9.2.1 PIRLS 2001 Target Population

In IEA studies, the target population for all
countries is known as the international
desired population. The international desired
population for PIRLS 2001 was defined as:2

• All students enrolled in the upper of the
two adjacent grades that contain the
largest proportion of 9-year-olds at the
time of testing.

Beyond the age criterion embedded in the
above definition, the target grade should
represent that point in the curriculum
where students have essentially finished
learning the basic reading skills, and will
then focus more on “reading to learn” in
the subsequent grades. Thus, the PIRLS
2001 target grade was expected to be the
fourth grade in most countries (some coun-
tries, therefore, have students significantly
older than nine years of age).3

Exhibit 9.1 summarizes the grades identified
as the target grade in all participating coun-
tries. For most countries, the target grade
did indeed turn out to be the fourth grade.
Average student ages ranged from 9.7 (in
Cyprus and Iceland) to 11.2 (in Morocco).
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2 This is also the population definition used by TIMSS
for primary-school students. 

3 The target population for each participating country is
described in Appendix B.

Country
Country's 
Name for 

Grade Tested

Years of 
Formal 

Schooling

Mean 
Age of 

Students 
Tested

Argentina 4 4 10.2

Belize Standard II 4 9.8

Bulgaria 4 4 10.9

Canada (O, Q)1 4 4 10.0

Colombia 4 4 10.5

Cyprus 4 4 9.7

Czech Republic 4 4 10.5

England Year 5 5 10.2

France Cours Moyen 1 4 10.1

Germany 4 4 10.5

Greece 4 4 9.9

Hong Kong, SAR Primary 4 4 10.2

Hungary 4 4 10.7

Iceland 4 4 9.7

Iran, Islamic Rep. of 4 4 10.4

Israel 4 4 10.0

Italy 4 4 9.8

Kuwait 4 4 9.9

Latvia 4 4 11.0

Lithuania 4 4 10.9

Macedonia, Rep. of 4 4 10.7

Moldova 4 4 10.8

Morocco 4 4 11.2

Netherlands 6th group 4 10.3

New Zealand Year 52 4 10.1

Norway 4 4 10.0

Romania 4 4 11.1

Russian Federation
3 in stream I 

and 
4 in stream II

3 or 4 10.3

Scotland Primary 5 5 9.8

Singapore Primary 4 4 10.1

Slovak Republic 4 4 10.3

Slovenia 3 3 9.8

Sweden 4 4 10.8

Turkey 4 4 10.2

United States 4 4 10.2

Exhibit 9.1: National Grade Definitions

1 Canada is represented by the provinces of Ontario and Quebec only

2 The official nomenclature used in New Zealand since 1996 refers to stu-

dents’ years of schooling rather than a class/grade level. Year 5 students

were at a class level equivalent to Grade 4.
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9.2.2 Population Coverage and Exclusions

Exhibit 9.2 summarizes population cover-
age and exclusions for the PIRLS 2001 tar-
get populations. National coverage of the

international desired target population was
generally comprehensive. Only Canada and
Lithuania chose a national desired popula-
tion less than the international desired

Chapter 9 · PIRLS Sampling Weights and Participation Rates

Coverage Notes on Coverage School-Level 
Exclusions

Within-Sample 
Exclusions Overall Exclusions

Argentina 100% 3.7% 0.4% 4.1%

Belize 100% 0.8% 0.0% 0.8%

Bulgaria 100% 2.7% 0.0% 2.7%

Canada (O, Q)1 60% Provinces of Ontario and 
Quebec only 3.1% 2.2% 5.4%

Colombia 100% 3.2% 0.1% 3.3%

Cyprus 100% 0.0% 2.0% 2.0%

Czech Republic 100% 5.0% 0.0% 5.0%

England 100% 1.8% 3.9% 5.7%

France 100% 5.1% 0.3% 5.3%

Germany 100% 0.8% 1.0% 1.8%

Greece 100% 2.0% 5.3% 7.3%

Hong Kong, SAR 100% 2.8% 0.0% 2.8%

Hungary 100% 2.1% 0.0% 2.1%

Iceland 100% 1.8% 1.3% 3.1%

Iran, Islamic Rep. of 100% 0.5% 0.0% 0.5%

Israel 100% 16.5% 5.9% 22.4%

Italy 100% 0.0% 2.9% 2.9%

Kuwait 100% 0.0% 0.0% 0.0%

Latvia 100% 4.3% 0.3% 4.6%

Lithuania 90% Lithuanian speaking students 
only 1.3% 2.5% 3.8%

Macedonia, Rep. of 100% 3.8% 0.4% 4.2%

Moldova 100% 0.5% 0.0% 0.5%

Morocco 100% 1.0% 0.0% 1.0%

Netherlands 100% 3.4% 0.3% 3.7%

New Zealand 100% 1.6% 1.7% 3.2%

Norway 100% 1.9% 0.8% 2.8%

Romania 100% 2.6% 1.9% 4.5%

Russian Federation 100% 2.8% 3.8% 6.6%

Scotland 100% 3.8% 0.8% 4.7%

Singapore 100% 1.3% 0.1% 1.4%

Slovak Republic 100% 1.4% 0.6% 2.0%

Slovenia 100% 0.0% 0.3% 0.3%

Sweden 100% 2.5% 2.5% 5.0%

Turkey 100% 3.9% 0.0% 3.9%

United States 100% 0.6% 4.7% 5.3%

International Desired Population National Desired Population

Country

Exhibit 9.2: Population Coverage and Exclusions

1 Canada is represented by the provinces of Ontario and Quebec only



population.4 Because coverage of the inter-
national desired population fell below 65
percent for Canada, the Canadian results
have been labeled “Canada (O,Q)” in the
international report. Coverage was more
inclusive in Lithuania, but since it was less
than 100 percent, the Lithuanian results
were footnoted to reflect this. 

For the most part, school-level exclusions
consisted of schools for the disabled and
very small schools; however, there were
some exceptions that are documented in
Appendix B. Within-school exclusions gen-
erally consisted of disabled students and
students who could not be assessed in the
language of the test. Only in Israel did the
level of excluded students exceed 10 per-
cent. Three other countries (England,
Greece, and the Russian Federation) have an
exclusion rate above 5 percent (but below
7%). This was reflected in footnotes in the
international reports. A few countries had
no within-school exclusions. 

9.2.3 General Sample Design

The basic design of the sample used in
PIRLS 2001 was a two-stage stratified clus-
ter design.5 The first stage consisted of a
sampling of schools, and the second stage of
a sampling of intact classrooms from the
target grade in the sampled schools. 
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The PIRLS 2001 design allowed countries to
stratify the school sampling frame in order
to improve the precision of survey results.
Countries could use an explicit stratification
procedure, by which schools were catego-
rized according to some criterion (e.g.,
regions of the country), ensuring a prede-
termined number of schools would be
selected from each stratum. Countries also
could use an implicit stratification proce-
dure, by which schools were sorted accord-
ing to a set of stratification variables prior
to sampling. This approach provided an
efficient method of allocating the school
sample in proportion to the size of the
implicit stratum, when used in conjunction
with a systematic PPS method. Stratification
variables and procedures for each country
are described in Appendix B.

Most countries sampled 150 schools and
one intact classroom (with all of its stu-
dents) from each school. Countries that
selected larger school samples included
large countries such as the United States
and the Russian Federation, and countries
such as Canada, Germany, and Hungary
that required accurate survey estimates for
regions or provinces. Schools were selected
with probability proportional to size, and
classrooms with equal probabilities. Upon
recommendation from Statistics Canada,
some countries chose to sample more than
one classroom per selected school. Details of
the sampling of schools and students for
each country are provided in Appendix B.

Chapter 9 · PIRLS Sampling Weights and Participation Rates

4 The Lithuanian population was restricted to schools
catering to Lithuanian-speaking students only, the
Canadian population to schools from the provinces of
Ontario and Quebec only.

5 The PIRLS sample design is described in Chapter 5.
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9.2.4 Target Population Sizes

Exhibit 9.3 summarizes the number of
schools and students in each country’s tar-
get population, as well as the number of
schools and students that participated in
the study. Most of the target population
sizes are derived from the sampling frames

from which the PIRLS samples were drawn.
The school and student population sizes for
the United States and the Russian
Federation, however, were not computed
from the sampling frame, but were instead
provided by their respective NRC. Using
the sampling weights computed for each
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Schools

Argentina 14 055   709 772 138 3 300 709 193 10.2

Belize  237        9 261 120 2 909 7 408 9.8

Bulgaria 2 424 98 270 170 3 460 95 702 10.9

Canada (O, Q)1 5 357        241 805 372 8 253 222 012 10.0

Colombia 46 805        867 583 147 5 131 975 170 10.5

Cyprus  242        10 209 150 3 001 10 206 9.7

Czech Republic 3 830        121 330 141 3 022 123 831 10.5

England 15 191        629 524 131 3 156 592 787 10.2

France 31 056        748 424 145 3 538 717 378 10.1

Germany 19 207        941 200 211 7 726 899 014 10.5

Greece 4 999        102 927 145 2 494 97 288 9.9

Hong Kong, SAR  760        81 207 147 5 050 88 645 10.2

Hungary 2 700        113 594 216 4 666 117 238 10.7

Iceland  140        4 566 133 3 676 4 456 9.7

Iran, Islamic Rep. of 61 110        1 741 673 184 7 430 1 812 810 10.4

Israel 1 462        90 905 147 3 973 85 802 10.0

Italy 7 162        573 571 184 3 502 573 318 9.8

Kuwait  184        21 414 135 7 133 22 318 9.9

Latvia  940        34 216 141 3 019 34 213 11.0

Lithuania 1 146        44 188 146 2 567 43 094 10.9

Macedonia, Rep. of  351        27 726 146 3 711 27,365 10.7

Moldova 1 395        64 467 150 3 533 60 634 10.8

Morocco 14 828        529 105 117 3 153 554 573 11.2

Netherlands 7 185        183 599 134 4 112 181 387 10.3

New Zealand 1 984        59 705 156 2 488 58 122 10.1

Norway 2 468        60 503 136 3 459 58 174 10.0

Romania 10 582        306 891 144 3 625 283 340 11.1

Russian Federation 63 641        2 009 900 206 4 093 1 823 855 10.3

Scotland 2 045        62 783 118 2 717 64 375 9.8

Singapore  196        50 772 196 7 002 49 301 10.1

Slovak Republic 2 165        76 182 150 3 807 71 409 10.3

Slovenia  443        21 906 148 2 952 21 066 9.8

Sweden 3 727        117 767 146 6 044 118 134 10.8

Turkey 13 941        1 111 470 154 5 125 977 316 10.2

United States 71 498        3 871 487 174 3 763 3 802 557 10.2

Country

Population Sample

Mean Age
Schools Students Students Estimated 

Population

Exhibit 9.3: Population and Sample Sizes

1 Canada is represented by the provinces of Ontario and Quebec only



country (see section 9.3), PIRLS derived an
estimate of the student population size,
which matched closely the student popula-
tion size from the sampling frame.

9.3 Calculating Sampling Weights

The PIRLS 2001 sampling design required
schools to be sampled with a probability
proportional to size (PPS), and for class-
rooms to be sampled with equal probabili-
ties.6 PIRLS 2001 participants adapted the
basic design to the requirements of their
educational systems, with guidance from
the PIRLS sampling consultants at Statistics
Canada and the sampling referee. Very large
countries could add an extra preliminary
stage, where districts or regions were sam-
pled first, and then schools within dis-
tricts.7 Participants used stratification in
order to improve the precision of their sam-
ples where appropriate. Individual country
designs could be quite complex, as may be
seen from the information in Appendix B –
showing how the design was implemented
in each country.

While the PIRLS 2001 multistage stratified
cluster design provided very economical
and effective data collection in a school
environment, it resulted in differential
probabilities of selection of the students. To
adjust for these differential selection proba-
bilities and ensure proper survey estimates,
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PIRLS 2001 computed a sampling weight
for each participating student. Because
appropriate sampling weights were essential
for the computation of accurate survey
results, the ability to provide proper sam-
pling weights was an essential requirement
of an acceptable sample design. This section
describes the procedures for calculating
sampling weights for the PIRLS 2001 data.

Sampling weights were calculated according
to a three-step procedure involving selec-
tion probabilities for schools, classrooms,
and students. The first step consisted of cal-
culating a school weight, which also incor-
porated weighting factors from any
additional front-end sampling stages such as
districts or regions. A school-level partici-
pation adjustment was then made to the
school weight to compensate for any sam-
pled schools that did not participate. This
adjustment was calculated independently
for each explicit stratum.

In the second step, a classroom weight
reflecting the probability of the sampled
classroom(s) being selected from among all
the classrooms in the school at the target
grade level was calculated. No classroom-
level participation adjustment was neces-
sary, since in most cases a single classroom
was sampled in each school. If a school
agreed to take part in the study, but the
classroom refused to participate, adjustment
for non-participation was made at the
school level. If one of two selected class-
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6 The PIRLS 2001 sampling design is presented in
Chapter 5.

7 For example, the United States sampled school districts
as primary sampling units and then schools within the
school districts. 
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rooms in a school did not participate, then
the classroom weight was calculated as
though a single classroom had been selected
in the first place. The classroom weight was
calculated independently for each school.

Because intact classrooms were sampled in
PIRLS, each student in the sampled class-
rooms was certain of selection, and so the
student weight was 1.0. However, as a third
and final step, a non-participation adjust-
ment was made to compensate for students
who did not take part in the testing. This
was calculated independently for each sam-
pled classroom. The basic sampling weight
attached to each student record was the
product of the three intermediate weights:
the first stage (school) weight, the second
stage (classroom) weight, and the third stage
(student) weight. The overall student sam-
pling weight was the product of the three
weights including the non-participation
adjustments.

9.3.1 The First Stage (School) Weight 

Essentially, the first stage weight represent-
ed the inverse of the probability of a school
being sampled on the first stage. The PIRLS
2001 sample design required that school
selection probabilities be proportional to
the school size, defined as enrollment in the
target grade. The basic first stage weight for
the ith sampled school was thus defined as:

where n was the number of sampled
schools, mi was the measure of size for the
ith school, and 
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where N was the total number of schools in
the explicit stratum containing the school.

For countries with a preliminary sampling
stage (such as the United States and the
Russian Federation), the basic first stage
weight also incorporated the probability of
selection in this preliminary stage. The first
stage weight in such cases was simply the
product of the “region” weight and the first
stage weight, as described earlier.

In some countries, schools were selected
with equal probabilities. This generally
occurred when a large sampling ratio was
used. In some countries also, explicit or
implicit strata were defined to deal with
very large schools or small schools. Equal
probability sampling was necessary in
these strata.

Under equal probability sampling, the basic
first stage weight for the ith sampled school
was defined as:

where n was the number of sampled schools
and N was the total number of schools in
the explicit stratum. The basic weight for
all sampled schools in a stratum was identi-
cal in this context.
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9.3.2 School Non-Participation Adjustment

First stage weights were calculated for all
sampled and replacement schools that par-
ticipated. A school-level participation
adjustment was required to compensate for
those schools that were sampled but did not
participate, and hence were not replaced.
Sampled schools that were found to be inel-
igible were removed from the calculation of
this adjustment.8 The school-level participa-
tion adjustment was calculated separately
for each explicit stratum.

The adjustment was calculated as follows:

where ns was the number of originally
sampled schools that participated, nr1 and
nr2 the number of first and second replace-
ment schools, respectively, that participat-
ed, and nnr the number of schools that did
not participate.

The final first stage weight for the ith
School, corrected for non-participating
schools, thus became:

9.3.3 The Second Stage (Classroom) Weight

The second stage weight represented the
inverse of the second stage selection proba-
bility assigned to a sampled classroom. All
classrooms were sampled with equal proba-

 FW A BWsc
i

sc sc
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s r r
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+ +

1 2

1 2
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bility. For the ith school, let Ci be the total
number of classrooms and ci the number of
sampled classrooms that participated in the
study. Using equal probability sampling,
the final second stage weight assigned to all
sampled classrooms in the ith school was:

For most countries, ci took the values 1 or
2, and remained fixed for all sampled
schools. Some countries sampled all class-
rooms in a selected school.

9.3.4 The Third Stage (Student) Weight

The third stage weight represented the
inverse of the third stage selection probabili-
ty attached to a sampled student. Because
intact classrooms were sampled, and all stu-
dents in the classroom were expected to par-
ticipate, the basic third stage weight for the
jth classroom in the ith school was simply:

9.3.5 Adjustment for Student Non-

Participation

The student non-participation adjustment
was calculated for each participating class-
room as follows:
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8 A sampled school was ineligible if it was found to con-
tain no eligible (i.e., fourth-grade) students. Such
schools usually were in the sampling frame by mistake,
or schools that had recently closed.
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where was the number of eligible stu-
dents that participated in the jth classroom
of the ith school and was the number of
eligible students that did not participate in
the jth classroom of the ith school.

The third, and final, stage weight for stu-
dents in the jth classroom in the ith school
thus became:

9.3.6 Overall Sampling Weight

The overall sampling weight was simply the
product of the final first stage weight, the
final second stage weight, and the final
third stage weight and is given by:

or

It is important to note that sampling weights
vary by school and classroom, but that stu-
dents within the same classroom have the
same sampling weights. It is also important
to note that sampling weights were calculat-
ed separately by explicit strata.
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i j, 9.4 Calculating School and Student

Participation Rates

Since non-participation by sampled schools
or students can lead to bias in the study
results, a variety of participation rates were
computed to reveal the level of success each
country achieved in securing participation
from their sampled schools and students. To
monitor school participation, three school
participation rates were computed: one
using originally sampled schools only; one
using sampled and first replacement
schools; and one using sampled and both
first and second replacement schools.
Student participation rates were also com-
puted, as were overall participation rates.

9.4.1 Unweighted School Participation

Rates

The three unweighted school participation
rates that were computed were the following:

unweighted school participation
rate for originally sampled schools
only,

unweighted school participation
rate, including sampled and first
replacement schools,

unweighted school participation
rate, including sampled, first, and
second replacement schools.

  Runw
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Each unweighted school participation rate
was defined as the ratio of the number of
participating schools to the number of
originally sampled schools, excluding any
ineligible schools. The rates were calculat-
ed as follows:

9.4.2 Unweighted Student Participation

Rates

The unweighted student participation rate
was computed as follows:

9.4.3 Unweighted Overall Participation

Rates

Three unweighted overall participation
rates were computed for each country. They
were as follows:

unweighted overall participation
rate for originally sampled schools
only,

unweighted overall participation
rate, including sampled and first
replacement schools,
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unweighted overall participation
rate, including sampled, first, and
second replacement schools.

For each country, the overall participation
rate was defined as the product of the
unweighted school participation rate and
the unweighted student participation rate.
They were calculated as follows:

9.4.4 Weighted School Participation Rates

Three weighted school-level participation
rates were computed for each country. They
were as follows:

weighted school participation rate
for originally sampled schools
only,

weighted school participation
rate, including sampled and first
replacement schools,

weighted school participation
rate, including sampled, first, and
second replacement schools.
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The weighted school participation rates
were calculated as follows:

where both the numerator and denominator
were summations over all responding stu-
dents and the appropriate classroom-level
and student-level sampling weights were
used. Note that the basic school-level
weight appears in the numerator, whereas
the final school-level weight appears in the
denominator.

The denominator remains unchanged in all
three equations and is the weighted esti-
mate of the total enrollment in the target
population. The numerator, however,
changes from one equation to the next.
Only students from originally-sampled
schools were included in the first equation.
Students from first replacement schools
were added in the second equation, and
students from first and second replacement
schools were added in the third equation.
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9.4.5 Weighted Student Participation Rates

The weighted student participation rate was
computed as follows:

where both the numerator and denominator
were summations over all responding stu-
dents, and the appropriate classroom-level
and student-level sampling weights were
used. Note that the basic student-level
weight appears in the numerator, whereas
the final student-level weight appears in the
denominator. Furthermore, the denominator
in this formula was the same quantity that
appears in the numerator of the weighted
school-level participation rate for all partici-
pating schools, sampled and replacement.

9.4.6 Weighted Overall Participation Rates

Three weighted overall participation rates
were computed. They were as follows:

weighted overall participation
rate for originally sampled schools
only,

weighted overall participation
rate, including sampled and first
replacement schools,

weighted overall participation
rate, including sampled, first, and
second replacement schools.
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Each weighted overall participation rate
was defined as the product of the appropri-
ate weighted school participation rate and
the weighted student participation rate.
They were computed as follows:

Weighted school, student, and overall par-
ticipation rates were computed for each par-
ticipating country using these procedures.
Countries understood that the goal for sam-
pling participation was 100 percent for all
sampled schools and students. Guidelines
for reporting achievement data for countries
securing less than full participation were
modeled after IEA’s TIMSS study. Countries
were assigned to one of three categories on
the basis of their sampling participation
(Exhibit 9.4). Countries in Category 1 were
considered to have met the PIRLS sampling
requirements, and to have an acceptable
participation rate. Countries in Category 2
met the sampling requirements only after
including replacement schools. Countries
that failed to meet the participation require-
ments even with the use of replacement
schools were assigned to Category 3. One of
the main goals for quality data in PIRLS
2001 was to have as many countries as pos-
sible achieve Category 1 status, and to have
no countries in Category 3.
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Exhibits 9.5 through 9.8 present the school,
student, and overall participation rates and
achieved sample sizes for each participating
country. As can be seen from these exhibits,
almost all countries met the PIRLS sampling
requirements, and belong in Category 1.
Because they met the sampling require-
ments only after including replacement
schools – England, The Netherlands, and
the United States belong in Category 2, and
their results were annotated with an obelisk
in the achievement exhibits in the interna-
tional report. Although Morocco and
Scotland had overall weighted participation
rates of 69 and 74 percent, respectively
(even after including replacement schools),
it was decided during the sampling adjudi-
cation that these rates did not warrant the
placement of the countries in Category 3.
Instead, results for Morocco and Scotland
were annotated with a double-obelisk indi-
cating that they nearly satisfied the guide-
lines for sample participation rates after
including replacement schools.

Chapter 9 · PIRLS Sampling Weights and Participation Rates
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• An unweighted school response rate without replacement of at least 85% (after rounding to the nearest 
whole percent) AND an unweighted student response rate (after rounding) of at least 85%.

OR

• A weighted school response rate without replacement of at least 85% (after rounding to the nearest 
whole percent) AND a weighted student response rate (after rounding) of at least 85%.

OR

• The product of the (unrounded) weighted school response rate without replacement and the (unrounded) 
weighted student response rate of at least 75% (after rounding to the nearest whole percent).

• It failed to meet the requirements for Category 1 but had either an unweighted or weighted school response 
rate without replacement of at least 50% (after rounding to the nearest percent).

• An unweighted school response rate with replacement of at least 85% (after rounding to the nearest 
whole percent) AND an unweighted student response rate (after rounding) of at least 85%.

OR

• A weighted school response rate with replacement of at least 85% (after rounding to nearest whole 
percent) AND a weighted student response rate (after rounding) of at least 85%.

OR

• The product of the (unrounded) weighted school response rate with replacement and the (unrounded) 
weighted student response rate of at least 75% (after rounding to the neasest whole percent).

Category 1

Category 2

Unacceptable sampling response rate even when replacement schools are included. Countries that could provide 
documentation to show that they complied with PIRLS sampling procedures and requirements but did not meet the 
requirements for Category 1 or Category 2 were placed in Category 3.

Countries in this category would appear in a separate section of the achievement tables, below the other countries, 
in international reports. These countries were presented in alphabetical order. 

Countries in this category were annotated in the tables and figures in international reports and ordered by 
achievement as appropriate. 

Category 3

Acceptable sampling participation rate without the use of replacement school. In order to be placed in this 
category, a country had to have:

Countries in this category appeared in the tables and figures in international reports without annotation ordered by 
achievement as appropriate. 

AND HAD EITHER

Acceptable sampling participation rate only when replacement schools were included. A country was placed
in category 2 if:

Exhibit 9.4: Categories of Sampling Participation
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Country

School 
Participation 

Before 
Replacement 

(Weighted 
Percentage)

School 
Participation 

After 
Replacement 

(Weighted 
Percentage)

Number of 
Schools in 
Original 
Sample

Number of 
Eligible 

Schools in 
Original 
Sample

Number of 
Schools in 
Original 

Sample That 
Participated

Total Number 
of Schools 

That 
Participated

Argentina 89% 92% 150 150 133 5      138

Belize 80% 80% 150 150 119 1      120

Bulgaria 97% 97% 177 176 170 0      170

Canada (O, Q)1 90% 97% 387 387 359 13      372

Colombia 80% 98% 150 150 119 28      147

Cyprus 98% 100% 150 150 148 2      150

Czech Republic 90% 95% 150 148 135 6      141

England 57% 87% 150 150 88 43      131

France 93% 97% 150 150 140 5      145

Germany 98% 98% 216 215 209 2      211

Greece 78% 85% 170 170 133 12      145

Hong Kong, SAR 73% 98% 150 150 115 32      147

Hungary 98% 98% 220 220 216 0      216

Iceland 95% 95% 140 140 133 0      133

Iran, Islamic Rep. of 97% 100% 184 184 180 4      184

Israel 96% 98% 150 150 144 3      147

Italy 90% 100% 184 184 164 20      184

Kuwait 87% 89% 150 150 133 2      135

Latvia 89% 96% 148 147 133 8      141

Lithuania 56% 97% 150 150 84 62      146

Macedonia, Rep. of 97% 97% 150 150 145 1      146

Moldova 84% 100% 150 150 133 17      150

Morocco 74% 74% 158 158 117 0      117

Netherlands 53% 89% 150 150 80 54      134

New Zealand 94% 100% 156 156 144 12      156

Norway 82% 89% 162 160 119 17      136

Romania 96% 96% 150 150 144 0      144

Russian Federation 100% 100% 206 206 205 1      206

Scotland 76% 79% 150 150 113 5      118

Singapore 100% 100% 196 196 196 0      196

Slovak Republic 88% 100% 150 150 130 20      150

Slovenia 98% 99% 150 150 147 1      148

Sweden 97% 99% 150 149 142 4      146

Turkey 100% 100% 154 154 154 0      154

United States 61% 86% 200 200 125 49      174

Number of 
Replacement 

Schools 
That 

Participated

Exhibit 9.5: School Participation Rates and Sample Sizes

1 Canada is represented by the provinces of Ontario and Quebec only
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Country

Within School 
Student 

Participation  
(Weighted 

Percentage)

Number of 
Students 
Eligible

Number of 
Students 
Assessed

Argentina 91% 3 769 132     13 3 624 324      3 300

Belize 94% 3 137 32     0 3 105 196      2 909

Bulgaria 97% 3 633 53     0 3 580 120      3 460

Canada (O, Q)1 94% 9 151 99     228 8 824 571      8 253

Colombia 96% 5 582 225     5 5 352 221      5 131

Cyprus 97% 3 149 2     63 3 084 83      3 001

Czech Republic 94% 3 220 10     0 3 210 188      3 022

England 94% 3 528 46     122 3 360 204      3 156

France 97% 3 673 20     11 3 642 104      3 538

Germany 88% 8 997 27     58 8 912 1186      7 726

Greece 97% 2 718 0     151 2 567 73      2 494

Hong Kong, SAR 99% 5 192 69     0 5 123 73      5 050

Hungary 97% 4 819 14     0 4 805 139      4 666

Iceland 87% 4 320 29     58 4 233 557      3 676

Iran, Islamic Rep. of 98% 7 703 104     0 7 599 169      7 430

Israel 96% 4 400 33     214 4 153 180      3 973

Italy 98% 3 703 15     103 3 585 83      3 502

Kuwait 91% 7 874 0     0 7 874 741      7 133

Latvia 93% 3 266 8     11 3 247 228      3 019

Lithuania 85% 3 114 7     72 3 035 468      2 567

Macedonia, Rep. of 97% 3 904 42     14 3 848 137      3 711

Moldova 96% 3 679 9     0 3 670 137      3 533

Morocco 93% 3 452 35     0 3 417 264      3 153

Netherlands 98% 4 256 11     14 4 231 119      4 112

New Zealand 96% 2 720 68     53 2 599 111      2 488

Norway 92% 3 784 25     26 3 733 274      3 459

Romania 97% 3 744 23     2 3 719 94      3 625

Russian Federation 97% 4 281 24     42 4 215 122      4 093

Scotland 95% 2 912 20     26 2 866 149      2 717

Singapore 98% 7 162 46     4 7 112 110      7 002

Slovak Republic 96% 4 034 33     18 3 983 176      3 807

Slovenia 95% 3 112 10     8 3 094 142      2 952

Sweden 93% 6 678 38     145 6 495 451      6 044

Turkey 97% 5 390 123     0 5 267 142      5 125

United States 96% 4 091 55     121 3 915 152      3 763

Number of 
Sampled 

Students in 
Participating 

Schools

Number of 
Students 

Withdrawn 
from 

Class/School

Number of 
Students 
Excluded

Number of 
Students 
Absent

Exhibit 9.6: Student Participation Rates and Sample Sizes

1 Canada is represented by the provinces of Ontario and Quebec only
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Country

School 
Participation 

Before 
Replacement

School 
Participation 

After 
Replacement

Student 
Participation

Overall 
Participation 

Before 
Replacement

Overall 
Participation 

After 
Replacement

Argentina 89% 92% 91% 81% 84%

Belize 79% 80% 94% 74% 75%

Bulgaria 97% 97% 97% 93% 93%

Canada (O, Q)1 93% 96% 94% 87% 90%

Colombia 79% 98% 96% 76% 94%

Cyprus 99% 100% 97% 96% 97%

Czech Republic 91% 95% 94% 86% 90%

England 59% 87% 94% 55% 82%

France 93% 97% 97% 91% 94%

Germany 97% 98% 87% 84% 85%

Greece 78% 85% 97% 76% 83%

Hong Kong, SAR 77% 98% 99% 76% 97%

Hungary 98% 98% 97% 95% 95%

Iceland 95% 95% 87% 82% 82%

Iran, Islamic Rep. of 98% 100% 98% 96% 98%

Israel 96% 98% 96% 92% 94%

Italy 89% 100% 98% 87% 98%

Kuwait 89% 90% 91% 80% 82%

Latvia 90% 96% 93% 84% 89%

Lithuania 56% 97% 85% 47% 82%

Macedonia, Rep. of 97% 97% 96% 93% 94%

Moldova 89% 100% 96% 85% 96%

Morocco 74% 74% 92% 68% 68%

Netherlands 53% 89% 97% 52% 87%

New Zealand 92% 100% 96% 88% 96%

Norway 74% 85% 93% 69% 79%

Romania 96% 96% 97% 94% 94%

Russian Federation 100% 100% 97% 97% 97%

Scotland 75% 79% 95% 71% 75%

Singapore 100% 100% 98% 98% 98%

Slovak Republic 87% 100% 96% 83% 96%

Slovenia 98% 99% 95% 94% 94%

Sweden 95% 98% 93% 89% 91%

Turkey 100% 100% 97% 97% 97%

United States 63% 87% 96% 60% 84%

Exhibit 9.7: School and Student Participation Rates

1 Canada is represented by the provinces of Ontario and Quebec only
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Country

School 
Participation 

Before 
Replacement

School 
Participation 

After 
Replacement

Student 
Participation

Overall 
Participation 

Before 
Replacement

Overall 
Participation 

After 
Replacement

Argentina 89% 92% 91% 81% 84%

Belize 80% 80% 94% 75% 75%

Bulgaria 97% 97% 97% 93% 93%

Canada (O, Q)1 90% 97% 94% 85%  

Colombia 80% 98% 96% 76% 94%

Cyprus 98% 100% 97% 95% 97%

Czech Republic 90% 95% 94% 85% 90%

England 57% 87% 94% 54% 82%

France 93% 97% 97% 90% 94%

Germany 98% 98% 88% 86% 86%

Greece 78% 85% 97% 76% 82%

Hong Kong, SAR 73% 98% 99% 72% 97%

Hungary 98% 98% 97% 95% 95%

Iceland 95% 95% 87% 82% 82%

Iran, Islamic Rep. of 97% 100% 98% 95% 98%

Israel 96% 98% 96% 92% 94%

Italy 90% 100% 98% 88% 98%

Kuwait 87% 89% 91% 80% 81%

Latvia 89% 96% 93% 83% 89%

Lithuania 56% 97% 85% 47% 83%

Macedonia, Rep. of 97% 97% 97% 94% 94%

Moldova 84% 100% 96% 81% 96%

Morocco 74% 74% 93% 69% 69%

Netherlands 53% 89% 98% 52% 87%

New Zealand 94% 100% 96% 90% 96%

Norway 82% 89% 92% 76% 82%

Romania 96% 96% 97% 93% 93%

Russian Federation 100% 100% 97% 97% 97%

Scotland 76% 79% 95% 72% 74%

Singapore 100% 100% 98% 98% 98%

Slovak Republic 88% 100% 96% 84% 96%

Slovenia 98% 99% 95% 94% 94%

Sweden 97% 99% 93% 90% 92%

Turkey 100% 100% 97% 97% 97%

United States 61% 86% 96% 59% 83%

Exhibit 9.8: School and Students Participation Rates (Weighted)

1 Canada is represented by the provinces of Ontario and Quebec only



9.5 Trends in IEA’s Reading 
Literacy Study

9.5.1 Overview

Because the data collection for PIRLS 2001
was scheduled 10 years after IEA’s 1991
Reading Literacy Study, PIRLS 2001 provid-
ed an option for countries that participated
in the earlier study to measure trends in
their children’s reading literacy since 1991
by readministering the 1991 Reading
Literacy Test at the same time as the PIRLS
assessment.

9.5.2 Target Population 

The target population in 1991 was the grade
with the greatest number of nine-year-olds
at the time of testing, and, to maintain com-
parability, the same population was targeted
by the Trends in IEA’s Reading Literacy
Study data collection in 2001. However, the
PIRLS 2001 target population differs some-
what from the 1991 population in that
PIRLS targeted the upper of the two grades
with most nine-year-olds, and so the target
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grade in each country was not always the
same for the two studies. These definitions
yield the same target grade in Greece,
Iceland, Italy, New Zealand, Slovenia, and
the United States – but different ones in
Hungary, Singapore, and Sweden. Average
student ages ranged from 9.1 in Singapore
to 10.2 in the United States. All definitions
and quality criteria regarding the national
desired and defined target populations
(described in Chapter 5 and section 9.2),
applied also to the Trends in IEA’s Reading
Literacy Study. Exhibit 9.9 provides the
country’s name for the grade tested, the
corresponding number of years of formal
schooling, and the average age of the stu-
dents tested in each of the nine participat-
ing countries.

9.5.3 Population Coverage and Exclusions

Exhibit 9.10 summarizes population cover-
age and exclusions for the Trends in IEA’s
Reading Literacy Study target populations.
The national desired target population cor-
responded to 100 percent of the interna-
tional desired target population in each
country. The percentage of students
excluded from testing because of disabili-
ties was below the maximum permitted
(10%) in all countries, and below 5 percent
in all countries except Greece.

9.5.4 General Sampling Design

The basic idea behind the sampling
approach for the Trends in IEA’s Reading
Literacy Study is rather simple: to select
every second school sampled for PIRLS.
From each of these selected schools, an
additional classroom was sampled for the
Trends in IEA’s Reading Literacy Study.
When there weren’t enough classrooms in
the sampled schools, PIRLS 2001 replace-
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Country

Country's 
Name for 

Grade 
Tested

Years of 
Formal 

Schooling

Greece 4 4 9.9

Hungary 3 3 9.7

Iceland 4 4 9.8

Italy 4 4 9.9

New Zealand Year 51 4 10.0

Singapore Primary 3 3 9.1

Slovenia 3 3 9.8

Sweden 3 3 9.8

United States 4 4 10.2

Mean Age 
of Students 

Tested

Exhibit 9.9: Countries Participating in the Trends
in IEA’s Reading Literacy Study

1 The official nomenclature used in New Zealand since 1996 refers to stu-

dents’ years of schooling rather than a class/grade level. Year 5 students

were at a class level equivalent to Grade 4.
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ment schools were used. When available,
PIRLS 2001 replacement schools also
became Trends in IEA’s Reading Literacy
Study replacement schools.

This approach was used for all countries,
except in Hungary, where all sampled
schools did both studies, and in Sweden,
where no overlap of school samples was
allowed. Summaries of the sample design
for each country, including details of popu-
lation coverage and exclusions, stratification
variables, and participation rates, are pro-
vided in Appendix B. 

9.5.5 Target Population Sizes

Exhibit 9.11 summarizes the number of
schools and students in each country’s tar-
get population, as well as the number of
schools and students that participated in
the Trends in IEA’s Reading Literacy Study.
Using the sampling weights computed for
each country (see section 9.3), the Trends in
IEA’s Reading Literacy Study derived an
estimate of the student population size,
which matched closely the student popula-
tion size from the sampling frame (see
Exhibit 9.11).
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School-Level 
Exclusions

Within-Sample 
Exclusions

Overall 
Exclusions

Greece 100% 2.0% 4.0% 6.0%

Hungary 100% 1.8% 0.0% 1.8%

Iceland 100% 1.8% 2.0% 3.8%

Italy 100% 0.0% 3.4% 3.4%

New Zealand1 100% 1.6% 1.3% 2.9%

Singapore 100% 1.3% 0.0% 1.3%

Slovenia 100% 0.0% 0.9% 0.9%

Sweden 100% 2.5% 2.2% 4.7%

United States 100% 0.6% 3.9% 4.5%

National Desired Population

Country International Desired 
Population Coverage

Exhibit 9.10: Population Coverage and Exclusions – Trends in IEA’s Reading Literacy Study

1 The Maori school stratum was not part of the study.

Schools

Greece 4 999 102 927 68 1 109 92 290 9.9

Hungary 2 700 113 594 216 4 707 116 164 9.7

Iceland  140        4 566 65 1 797 4 478 9.8

Italy 7 162 573 571 92 1 590 520 379 9.9

New Zealand1 1 925 59 097 73 1 188 58 236 10.0

Singapore  196        50 586 98 3 601 48 566 9.1

Slovenia  443        21 906 75 1 502 22 093 9.8

Sweden 4 040 124 986 148 5 361 114 977 9.8

United States 71 498 3 871 487 85 1 826 3 856 987 10.2

Country

Population

Schools Students

Sample

Students Estimated Student 
Population

Mean 
Age

Exhibit 9.11: Population and Sample Sizes – Trends in IEA’s Reading Literacy Study

1 The Maori school stratum was not part of the study.



9.5.6 Sampling Weights and School and

Student Participation Rates

Since the sample designs used for PIRLS
2001 and in the Trends in IEA’s Reading
Literacy studies are similar, the calculation
of sampling weights was done in exactly
the same way as described in section 9.3. 

Participation rates for the Trends in IEA’s
Reading Literacy Study also were computed
in the same way as for PIRLS. Exhibits 9.12
through 9.15 present the school, student,
and overall participation rates, and the
achieved sample sizes for each participating
country. As can be seen from these exhibits,
seven of the nine countries met the require-
ments described in Exhibit 9.4, and belong
in Category 1. Because they met the sam-
pling requirements only after including
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replacement schools, Greece and the United
States belong in Category 2. Accordingly,
the results for these countries were annotat-
ed with an obelisk in the achievement
exhibits in the international report. No
country was assigned to Category 3.

Chapter 9 · PIRLS Sampling Weights and Participation Rates

Country

School 
Participation 

Before 
Replacement 

(Weighted 
Percentage)

School 
Participation 

After 
Replacement 

(Weighted 
Percentage)

Greece 73% 79% 85     85 63 68

Hungary 98% 98% 220     220 216 216

Iceland 93% 93% 70     70 65 65

Italy 89% 100% 92     92 81 92

New Zealand 90% 98% 75     75 67 73

Singapore 100% 100% 98     98 98 98

Slovenia 100% 100% 75     75 75 75

Sweden 96% 100% 150     150 142 148

United States 58% 85% 100     100 54 85

Number of 
Schools in 
Original 
Sample

Number of 
Eligible 

Schools in 
Original 
Sample

Number of 
Schools in 
Original 

Sample That 
Participated

Total Number 
of Schools 

That 
Participated

Exhibit 9.12: School Participation Rates and Sample Sizes – Trends in IEA’s Reading Literacy Study



133Chapter 9 · PIRLS Sampling Weights and Participation Rates

Country

School 
Participation 

Before 
Replacement

School 
Participation 

After 
Replacement

Student 
Participation

Overall 
Participation 

Before 
Replacement

Overall 
Participation 

After 
Replacement

Greece 74% 80% 97% 72% 77%

Hungary 98% 98% 97% 96% 96%

Iceland 93% 93% 86% 80% 80%

Italy 88% 100% 97% 86% 97%

New Zealand1 89% 97% 95% 85% 93%

Singapore 100% 100% 98% 98% 98%

Slovenia 100% 100% 95% 95% 95%

Sweden 95% 99% 97% 91% 95%

United States 54% 85% 95% 51% 81%

Exhibit 9.15: School and Student Participation Rates (Unweighted) – Trends in IEA’s Reading Literacy Study 

1 The Maori school stratum was not part of the study.

Country

School 
Participation 

Before 
Replacement

School 
Participation 

After 
Replacement

Student 
Participation

Overall 
Participation 

Before 
Replacement

Overall 
Participation 

After 
Replacement

Greece 73% 79% 97% 70% 77%

hungary 98% 98% 97% 96% 96%

Iceland 93% 93% 87% 80% 80%

Italy 89% 100% 97% 86% 97%

New Zealand1 90% 98% 95% 85% 93%

Singapore 100% 100% 98% 98% 98%

Slovenia 100% 100% 95% 95% 95%

Sweden 96% 100% 97% 93% 97%

United States 58% 85% 95% 55% 81%

Exhibit 9.14: School and Student Participation Rates (Weighted) – Trends in IEA’s Reading Literacy Study

1 The Maori school stratum was not part of the study.

Country

Within 
School 

Student 
Participation  
(Weighted 

Percentage)

Number 
of 

Students 
Eligible

Number 
of 

Students 
Assessed

Greece 97% 1 195 0     47 1 148 39      1 109

Hungary 97% 4 859 20     0 4 839 132      4 707

Iceland 86% 2 137 14     44 2 079 282      1 797

Italy 97% 1 697 6     56 1 635 45      1 590

New Zealand1 95% 1 308 43     19 1 246 58      1 188

Singapore 98% 3 729 46     0 3 683 82      3 601

Slovenia 95% 1 577 0     2 1 575 73      1 502

Sweden 96% 5 706 33     118 5 555 194      5 361

United States 95% 1 980 20     40 1 920 94      1 826

Number 
of Sampled 
Students in 

Participating 
Schools

Number 
of Students 
Withdrawn 

from 
Class/School

Number 
of 

Students 
Excluded

Number 
of 

Students 
Absent

Exhibit 9.13: Student Participation Rates and Sample Sizes – Trends in IEA’s Reading Literacy Study

1 The Maori school stratum was not part of the study.



134



10

10.1 Overview

Prior to the item response theory (IRT) scaling of the PIRLS 2001
achievement scores, the International Study Center (ISC) reviewed a
range of diagnostic statistics to examine and evaluate the psychome-
tric characteristics of each achievement item within and across the
35 countries participating in PIRLS. For constructed-response items,
the review included indicators of the reliability of the scoring pro-
cedure. The review process was an important step in the quality
assurance of the PIRLS 2001 data, screening items for unusual psy-
chometric properties that could signal a problem or error for an
item in a particular country. For example, an item uncharacteristi-
cally easy or difficult in a country, or with an unusually low dis-
criminating power, could indicate a potential problem with
translation or printing. In the rare instances where such items were
detected, the country’s translation verification documents and
printed booklets were examined for flaws or inaccuracies and the
items removed from the database for that country. This chapter
describes the basic item statistics that were consulted, and provides
examples from the assessment to illustrate the review process.

10.2 Statistics for Item Analysis

As the first stage in the item review process, the PIRLS ISC comput-
ed a set of item statistics for each achievement item, showing the
properties of the item in each of the 35 countries participating in
PIRLS 2001. Exhibits 10.1 and 10.2 show the statistics calculated for
a multiple-choice and a constructed-response item, respectively.
Statistics for each item are displayed alphabetically by country, with

Ina V.S. Mullis

Michael O. Martin

Ann M. Kennedy

Item Analysis and Review
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Exhibit 10.1: International Item Statistics for Item R011H05M
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Exhibit 10.2: International Item Statistics for Item R011R06C



the international average for each statistic at
the bottom. For countries testing in more
than one language, statistics are presented
separately by language group. For all items,
regardless of item format, statistics included
the number of students in each country that
responded, the difficulty level (the percent-
age of students that answered the item cor-
rectly), and the discrimination index (the
point-biserial correlation between success
on the item and a total score).1 Also provid-
ed is an estimate of the item’s difficulty
using a Rasch one-parameter IRT model. The
international means of the item difficulties
and item discriminations serve as guides to
the overall statistical properties of the items.

For multiple-choice items, statistics includ-
ed the percentage of students that chose
each option, as well as the percentage of
students that omitted or did not reach the
item, and the point-biserial correlation
between the response to each option and
the total score. For constructed-response
items (which could have one, two, or three
score levels) statistics included the difficul-
ty and discrimination of each score level.
Constructed-response item displays also
provide information about the reliability
with which the item was scored in each
country, with the total number of double-
scored cases and the percent exact agree-
ment between the scorers. 
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For all items, the item-analysis includes the
average score for male and female students.
This is the average score received by girls
and boys on a scale ranging from zero to
the maximum possible score point for the
item. For multiple-choice items or 1-point
constructed-response items, this statistic
also represents the average difficulty of the
item for girls and boys.

Detailed descriptions of the statistics provid-
ed in Exhibits 10.1 and 10.2 are listed below
in order of appearance in the displays:

N: This is the number of students to
whom the item was administered.
If a student did not reach an item
in the achievement booklet, the
item was considered “Not
Administered” for the purpose of
the item analysis.2

Diff: Item difficulty is the percentage
of students providing a fully cor-
rect response to the item. In the
case of constructed-response items
worth more than one point, this is
the percentage of students receiv-
ing the maximum score. For the
computation of this statistic, “Not
Reached” items were treated as
“Not Administered”.

Chapter 10 · Item Analysis and Review

1 For the purpose of computing the discrimination index,
the total score was the percentage of the items present-
ed that a student answered correctly.

2 In calculating item statistics and in item parameter
estimation for scaling, items not reached by a student
were treated as if they had not been administered. In
estimating student proficiency, however, not reached
items were treated as answered incorrectly.
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Disc: Item discrimination is the correla-
tion between a correct response to
the item and the total score on all
of the items in the test booklet.3

Items exhibiting good measure-
ment properties should have a
moderately positive correlation.

Pct_A, Pct_B, Pct_C, and Pct_D: 
Used for multiple-choice items
only (see Exhibit 10.1), each col-
umn indicates the percentage of
students choosing the particular
response option for the item (A, B,
C, or D). Not-reached items were
excluded from the denominator
for these calculations.

Pct_0, Pct_1, Pct_2, and Pct_3:
Used for constructed-response
items only (see Exhibit 10.2), each
column indicates the percentage
of students scoring at the particu-
lar score level, up to and includ-
ing the maximum score level for
the item. Not-reached items were
excluded from the denominator
for these calculations.

Pct_In: Used for multiple-choice items
only, this is the percentage of stu-
dents that provided an invalid
response to a multiple-choice
item. Typically, invalid responses
were the result of students select-
ing more than one response
option for the same item.

Pct_OM: This is the percentage of students
who, having reached the item, did
not provide a response. Not
reached items were excluded from
the denominator when calculating
this statistic.

Pct_NR: This is the percentage of students
that did not reach the item in
their booklets. An item was coded
as not reached when there was no
evidence of a response to any sub-
sequent items in the booklet and
the response to the item preced-
ing it was omitted.

PB_A, PB_B, PB_C, and PB_D:
Used for multiple-choice items
only, these are the correlation
between choosing each of the
response options A, B, C, or D and
the total score. Items with good
psychometric properties have
near-zero or negative correlations
for the distracter options (the
incorrect options) and moderately
positive correlations for the cor-
rect option.

PB_0, PB_1, PB_2, and PB_3:
Used for constructed-response
items only, these present the corre-
lation between the score levels on
the item (0, 1, 2, or 3) and the
score on the test booklet. For items
with good measurement properties,
the correlation coefficients should
change from negative to positive as
the score level increases.

Chapter 10 · Item Analysis and Review

3 For constructed-response items, the discrimination is
the correlation between the number of score points and
total score.



PB_OM: This is the correlation between a
binary variable – indicating an
omitted response to the item – and
the total score. This correlation
should be negative or near zero.

PB_In: Used for multiple-choice items
only, this presents the correlation
between an invalid response to
the item (usually caused by select-
ing more than one response
option) and the total score. This
correlation also should be nega-
tive or near zero.

RDIFF: This is an estimate of the item’s
difficulty based on a Rasch one-
parameter IRT model. The diffi-
culty estimate is expressed in the
logit metric (with a positive logit
indicating a difficult item) and
was scaled so that the average
Rasch item difficulty was zero
within each country.

Reliability – Cases:
To provide a measure of the relia-
bility of the scoring of the con-
structed-response items, those
items in approximately one-quarter
of the test booklets in each coun-
try were scored by two independ-
ent scorers. This column indicates
the number of times the item was
double-scored in each country.
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Reliability – Score:
This column contains the percent-
age of exact agreement between
the two independent scorers.

As an aid to reviewers, the item-analysis
display includes a series of “flags” signal-
ing the presence of one or more conditions
that might indicate a problem with an item.
The following conditions are flagged for
each country:

• Item difficulty exceeds 95 percent

• Item difficulty is less than 25 percent for
four-option multiple-choice items 

• One or more of the distracter percentages
is less than 10 percent

• One or more of the distracter percentages
is greater than the percentage for the cor-
rect answer, or the point-biserial correla-
tion for one or more of the distracters
exceeds zero

• Item discrimination (i.e., the point-biseri-
al for the correct answer) is less than 0.2

• Item discrimination does not increase
with each score level (for constructed-
response items with more than one
score level)

• The Rasch difficulty estimate is above the
average across all items

Chapter 10 · Item Analysis and Review
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• The Rasch difficulty estimate is below
the average across all items

• Difficulty levels on the item differ signifi-
cantly for males and females

• Scoring reliability is less than 80 percent
(for constructed-response items only). 

Although not all of these conditions neces-
sarily indicate a problem, the flags are a
useful way to draw attention to potential
sources of concern.

10.2.1 Item-by-Country Interaction

Although countries are expected to exhibit
some variation in performance across items,
in general, countries with high average per-
formance on the achievement test as a whole
should perform relatively well on each of
the items, and low-scoring countries should
do less well on each of items. When this
does not occur (i.e., when a high-scoring
country has low performance on an item on
which other countries are doing well), there
is said to be an item-by-country interaction.
When large, such item-by-country interac-
tions may be a sign of an item that is flawed
in some way, and measures should be taken
to address the problem.

To assist in detecting sizeable item-by-coun-
try interactions, the International Study
Center produced a graphical display for
each item showing the average probability
across all countries of a correct response for
a student of average proficiency interna-
tionally, compared with the probability of a

correct response by a student of average
proficiency in each country. Exhibit 10.3
provides an example of a PIRLS item-by-
country interaction display. 

The probability for each country is present-
ed as a 95 percent confidence interval, which
includes a built-in Bonferroni correction for
multiple comparisons. The limits for the con-
fidence interval are computed as follows:

where RDIFFik is the Rasch difficulty of item
k within country i; is the standard
error of the difficulty of item k in country i;
and Zb is the critical value from the Z distri-
bution, corrected for multiple comparisons
using the Bonferroni procedure.
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10.3 Scoring Reliability for
Constructed-Response Items

Half of the items in the PIRLS assessment
were constructed-response items, comprising
nearly two-thirds of the score points for the
assessment.4 An essential requirement for use
of such items is that they be reliably scored
by all participants. That is, a particular stu-
dent response should receive the same score,
regardless of the scorer. In conducting
PIRLS, measures taken to ensure that the
constructed-response items were scored reli-
ably in all countries included developing
scoring guides for each constructed-response
question (which provided descriptions of
acceptable responses for each score point
value),5 and providing extensive training in
the application of the scoring guides. Scoring
procedures for organizing and monitoring
the scoring sessions were outlined in the
PIRLS Survey Operations Manual.

10.3.1 Within-Country Scoring Reliability

To gather and document information about
the agreement among scorers, a random
sample of at least 200 students’ responses to
each item (approximately 25% of the total
responses) was selected by the National
Research Coordinators to be scored inde-
pendently by two scorers. A measure of
agreement between scorers (the percentage
of times the scores of the two scorers agreed
exactly) was calculated for each item in
each country, and was examined as part of
the item review process. Items with per-
centage agreement less than 70 percent were
flagged for further examination. The aver-
age and range of the exact percent of agree-
ment across all items is presented (Exhibit
10.4) for each country. The average of exact
percent agreement across items was high –
on average, across countries, exact percent
agreement was 93 percent. All countries had
an average exact percent agreement above
83 percent.
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4 For details on the development of the PIRLS assessment
items, see Chapter 2.

5 Discussion of the development of the scoring guides for
constructed-response items is provided in Chapter 2.
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Minimum Maximum

Argentina 86                          71                 95                 

Belize 92                          86                 97                 

Bulgaria 83                          60                 99                 

Canada (O,Q) 87                          66                 99                 

Colombia 83                          65                 100                 

Cyprus 96                          86                 100                 

Czech Republic 97                          82                 100                 

England 96                          81                 100                 

France 96                          87                 100                 

Germany 89                          71                 100                 

Greece 98                          92                 100                 

Hong Kong, SAR 88                          61                 97                 

Hungary 94                          80                 100                 

Iceland 86                          70                 99                 

Iran, Islamic Rep. of 95                          90                 99                 

Israel 91                          83                 97                 

Italy 94                          68                 100                 

Kuwait – – –

Latvia 92                          64                 99                 

Lithuania 88                          68                 100                 

Macedonia, Rep. of 94                          85                 98                 

Moldova, Rep. of 94                          83                 99                 

Morocco – – –

Netherlands 90                          67                 100                 

New Zealand 97                          89                 100                 

Norway 92                          81                 99                 

Romania 94                          76                 100                 

Russian Federation 98                          91                 100                 

Scotland 93                          76                 100                 

Singapore 99                          98                 100                 

Slovak Republic 99                          99                 100                 

Slovenia 92                          67                 100                 

Sweden 94                          86                 100                 

Turkey 99                          98                 100                 

United States 97                          89                 100                 

International Avg. 93                          79                 99                 

Countries
Average of Exact Percent 
Agreement Across Items

Correctness Score Agreement

Range of Exact Percent 
of Agreement

Exhibit 10.4: Within-Country Constructed-Response Scoring Reliability

* A dash (–) indicates data not available
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10.3.2 Cross-Country Scoring Reliability Study

To gather information about how consis-
tently the scoring guides were applied
across countries, the International Study
Center conducted a cross-country reliability
study in which a sample of student respons-
es was scored independently by two
English-proficient scorers from each partici-
pating country. Taking into consideration
available resources and other feasibility
issues, the cross-country scoring reliability
study was conducted in English, using a
core set of 200 student responses to each of
25 constructed-response questions from half
of the assessment blocks – two literary and
two informational.

The core set of 5,000 responses comprised
student responses from Canada, England,
Scotland, and the United States. A total of
55 scorers from 28 PIRLS countries partici-
pated in the study.6 Scoring for this study
took place shortly after the within-country
scoring reliability activities were completed.
Using the same scoring guides from the
national within-country scoring activities,
each scorer was asked to assign a score to
each student response in the set. Each stu-
dent response to an individual question
resulted in 1,485 possible comparisons
among scorers. When aggregated across all
200 student responses to the item, there
were a total of 297,000 comparisons, pro-
vided a score was assigned by all 55 scorers. 

Exhibit 10.5 shows the percentage of paired
scorers that were in exact agreement across all
responses to each of the items used in the
reliability study. The extent of agreement var-
ied across items. On average, across all items,
85 percent of all possible paired-scorer com-
binations were in exact agreement on the
assigned score.

Chapter 10 · Item Analysis and Review

6 Only one scorer proficient in English was available in
Macedonia. In the Russian Federation, resources per-
mitted only a portion of the English-language responses
to be scored.



10.4 Item Analysis for the Trends in
IEA’s Reading Literacy Study

The review of the item statistics for each of
the nine countries participating in the
Trends in IEA’s Reading Literacy Study fol-
lowed the PIRLS approach. Statistics calcu-
lated for the trend study items were the
same as those used in PIRLS (as described
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in Section 10.2). An example item statistics
display for a trend study item is presented
in Exhibit 10.6. Different from the PIRLS
item statistics, the trend item statistics
include countries’ statistics for both 1991
and 2001. In reviewing the item statistics,
comparisons in performance were made
across countries within a year, as well as
within countries across years.

Chapter 10 · Item Analysis and Review

Total Valid Comparisons* Exact Percent 
Agreement

Unreleased C01 275496                        99%                          

Unreleased C02 275444                        89%                          

Unreleased C03 275548                        93%                          

Unreleased C06 275341                        98%                          

Unreleased C08 275496                        92%                          

Unreleased C10 275548                        66%                          

Unreleased C11 275444                        72%                          

Hare H03 275600                        90%                          

Hare H04 275393                        93%                          

Hare H07 275444                        79%                          

Hare H08 275086                        84%                          

Hare H09 275236                        84%                          

Hare H10 273661                        73%                          

Unreleased A01 296892                        96%                          

Unreleased A03 296676                        98%                          

Unreleased A04 296676                        90%                          

Unreleased A07 296892                        87%                          

Unreleased A08 296623                        80%                          

Unreleased A09 296784                        81%                          

Unreleased A11 296191                        80%                          

Pufflings N07 274724                        78%                          

Pufflings N08 274724                        83%                          

Pufflings N10 273947                        84%                          

Pufflings N12 274673                        76%                          

Pufflings N13 274621                        73%                          

Average Percent Agreement 85%                          
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Exhibit 10.5: Cross-Country Constructed-Response Scoring Reliability

* Values for items differ slightly due to a small number of missing responses.
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10.4.1 Item-by-Country Interactions for the

Trends in IEA’s Reading Literacy Study

The international Study Center also pro-
duced item-by-country interaction displays
for each item in the trend study, showing
the results from 1991 and 2001 separately in
each display. An example of an item-by-
country interaction display for a trend item
is presented in Exhibit 10.7. Confidence
intervals for 1991 and 2001 within a coun-
try appear side-by-side in the display to
compare performance from one administra-
tion to the next. At the same time, the dis-
play can be used to detect item-by-country
interactions across all countries. The proce-
dure for computing the 95 percent confi-
dence interval limits for the probability for
each country is presented in Section 10.2.1. 

10.5 Item Review Procedures

The International Study Center thoroughly
reviewed the item statistics for all partici-
pating countries to ensure that items were
performing comparably across countries. In
particular, items with the following prob-
lems were considered for possible deletion
from the international database:

• An error was detected during PIRLS 2001
translation verification but was not cor-
rected before test administration.

• Data checking revealed a multiple-choice
item with more or fewer options than in
the international version.
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• The item analysis showed the item to
have a negative biserial, or, for an item
with more than one score point, a non-
monotonic relationship between score
level and total score.

• The item-by-country interaction results
showed a very large negative interaction
for a particular country.

• For constructed-response items, the with-
in-country scoring reliability data showed
an agreement of less than 70 percent.

• For Trends in IEA’s Reading Literacy
Study items, an item performed substan-
tially differently in 1991 compared to
2001, or an item was not included in the
1991 assessment for a particular country.

When the item statistics indicated a prob-
lem with an item, the documentation from
the translation verification7 was used as an
aid in checking the test booklets. If a ques-
tion remained about potential translation or
cultural issues, however, then the National
Research Coordinator (NRC) was consulted
before deciding how the item should be
treated. If a problem could be detected by
the International Study Center (such as a
negative point-biserial for a correct answer
or too few options for a multiple-choice
item), the item was deleted from the inter-
national scaling.

Chapter 10 · Item Analysis and Review

7 See chapter 5 for a description of the process for translat-
ing and verifying the PIRLS data-collection instruments.
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The checking of the PIRLS 2001 achieve-
ment data involved 98 items for 35 coun-
tries (approximately 3,500 item-country
combinations), and resulted in the detection
of very few items that were inappropriate
for international comparisons. Just two
items had to be deleted from the interna-
tional database, one for Cyprus and one for
the Russian-speaking part of Moldova (see
Appendix C). The checking of the Trends in
IEA’s Reading Literacy Study data involved
66 items for 9 countries. The items were
deleted for all countries, and several items
were identified in individual countries as
inappropriate for international comparisons.
Appendix C provides a list of deleted items
as well as a list of recodes made to con-
structed-response item codes.
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11

11.1 Overview

To achieve its goal of broad coverage of the reading purposes and
processes specified in the assessment framework,1 the PIRLS 2001
assessment included a range of reading passages and items arranged
into eight 40-minute assessment blocks. Each student participating
in the assessment completed one student booklet made up of just
two of these blocks, keeping individual student response burden to
a minimum. PIRLS used a matrix-sampling design2 to assign assess-
ment blocks to student booklets so that a comprehensive picture of
the reading achievement of fourth-grade students in each country
could be assembled from the components completed by individual
students. PIRLS relied on Item Response Theory (IRT) scaling to
combine the student responses to provide accurate estimates of
reading achievement in the student population in each country. The
PIRLS IRT scaling also uses multiple imputation or “plausible val-
ues” methodology to obtain proficiency scores in reading for all stu-
dents, even though each student responded to only a part of the
assessment item pool.

This chapter first reviews the psychometric models and the multiple
imputation or “plausible values” methodology used in scaling the
PIRLS 2001 data, and then describes how this approach was applied
to the PIRLS 2001 data and to the data from IEA’s Trends in Reading

Eugenio J. Gonzalez

Scaling the PIRLS Reading
Assessment Data

1 The PIRLS 2001 assessment framework is described in Campbell, Kelly, Mullis, Martin,
& Sainsbury (2001).

2 The PIRLS 2001 achievement test design is described in Chapter 2.
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Literacy Study. The PIRLS scaling was con-
ducted at the PIRLS International Study
Center (ISC) at Boston College, with soft-
ware and psychometric support from
Educational Testing Service.3

11.2 PIRLS 2001 Scaling Methodology4

The scaling approach used by PIRLS was
developed originally by Educational Testing
Service for use in the U.S. National
Assessment of Educational Progress. It is
based on psychometric models that were
first used in the field of educational meas-
urement in the 1950s, and have become
popular since the 1970s for use in large-
scale surveys, test construction, and com-
puter adaptive testing.5 This approach also
has been used to scale IEA’s TIMSS data.
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Three distinct scaling models, depending on
item type and scoring procedure, were used
in the analysis of the PIRLS 2001 assess-
ment data. Each is a “latent variable” model
that describes the probability that a student
will respond in a specific way to an item in
terms of the respondent’s proficiency, which
is an unobserved or “latent” trait, and vari-
ous characteristics (or “parameters”) of the
item. A three-parameter model was used
with multiple-choice items, which were
scored as correct or incorrect, and a two-
parameter model for those constructed-
response items with just two response
options – which also were scored as correct
or incorrect. Since each of these item types
has just two response categories, they are
known as dichotomous items. A partial
credit model was used with polytomous
constructed-response items (i.e., those with
more than two score points).

11.2.1 Two- and Three-Parameter IRT 

Models for Dichotomous Items 

The fundamental equation of the three-
parameter (3PL) model gives the probability
that a person whose proficiency on a scale k
is characterized by the unobservable vari-
able θ will respond correctly to item i:

Equation 1

where

xi is the response to item i, 1 if cor-
rect and 0 if incorrect;

  

P x a b c c
c

a b
i k i i i i

i

i k i

=( ) = +
−( )

+ − −( )( )1
1

1 0 1 7
θ

θ
, , ,

. exp .
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3 PIRLS is indebted to Matthias von Davier, Ed Kulick,
and John Barone of Educational Testing Service for
their advice and support.

4 This section describing the PIRLS scaling methodology
has been adapted with permission from the TIMSS
1999 Technical Report (Yamamoto & Kulick, 2000).

5 For a description of IRT scaling see Birnbaum (1968);
Lord and Novick (1968); Lord (1980); Van Der Linden
and Hambleton (1996). The theoretical underpinning of
the imputed value methodology was developed by
Rubin (1987), applied to large-scale assessment by
Mislevy (1991), and studied further by Mislevy,
Johnson and Muraki (1992), and Beaton and Johnson
(1992). The procedures used in PIRLS have been used
in several other large-scale surveys, including Trends in
International Mathematics and Science Study (TIMSS),
the U.S. National Assessment of Educational Progress
(NAEP), the U.S. National Adult Literacy Survey
(NALS), the International Adult Literacy Survey
(IALS), and the International Adult Literacy and Life
Skills Survey (IALLS).
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θk is the proficiency of a person on a
scale k (note that a person with
higher proficiency has a greater
probability of responding cor-
rectly);

ai is the slope parameter of item i,
characterizing its discriminating
power;

bi is the location parameter for the
item, characterizing its difficulty;

ci is the lower asymptote parameter
for the item, reflecting the
chances of respondents of very
low proficiency selecting the cor-
rect answer.

The probability of an incorrect response to
the item is defined as:

Equation 2

The two-parameter (2PL) model was used for
the short constructed-response items that
were scored as correct or incorrect. The form
of the 2PL model is the same as Equation 1,
with the ci parameter fixed at zero.

P P x a b c Pi i k i i i i k0 10 1≡ =( ) = − ( )θ θ, , ,

11.2.2 The IRT Model for Polytomous Items 

In PIRLS 2001, constructed-response items
requiring an extended response were scored
for partial credit (with 0, 1, 2, and 3 as the
possible score levels). These polytomous items
were scaled using a generalized partial cred-
it model (Muraki, 1992). The fundamental
equation of this model gives the probability
that a person with proficiency θk on scale k
will have, for the i-th item, a response xi
that is scored in the l-th of mi ordered score
categories (see Equation 3), where:

mi is the number of response cate-
gories for item i;

xi is the response to item i, possibili-
ties ranging between 0 and mi-1;

θk is the proficiency of person on a
scale k;

ai is the slope parameter of item i,
characterizing its discrimination
power;

bi is the location parameter of item i,
characterizing its difficulty;

di,l is category l threshold parameter.

Chapter 11 · Scaling the PIRLS Reading Assessment Data
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Indeterminacy of model parameters of the
polytomous model are resolved by setting
di,0 =0, and setting the sum of the threshold
parameters equal to 0.

For all of the IRT models there is a linear
indeterminacy of the values of item parame-
ters and proficiency parameters (i.e., mathe-
matically equivalent but different values of
item parameters can be estimated on an
arbitrarily linearly transformed proficiency
scale). This linear indeterminacy can be
resolved by setting the origin and unit size
of the proficiency scale to arbitrary con-
stants, (such as a mean of 500 and a stan-
dard deviation of 100). The indeterminacy
is most apparent when the scale is set for
the first time. 

IRT modeling relies on a number of assump-
tions, the most important being conditional
independence. Under this assumption, item
response probabilities depend only on θk (a
measure of person proficiency) and the
specified parameters of the item, and are
assumed unaffected by the demographic
characteristics or unique experiences of the
respondents, the data collection conditions,
or the other items presented in the test.
Under this assumption, the joint probability
of a particular response pattern x across a
set of n items is given by:

where Pil(θk) is of the form appropriate to
the type of item (dichotomous or polyto-
mous), mi is equal to 2 for the dichotomous-
ly scored items, and uil is an indicator
variable defined by:

   
P x itemparameters Pk

i

n

l
il k

uilθ θ,( ) = ( )
= =

−

1

1

ΠΠ
0

mi

154

Replacing the hypothetical response pattern
with the real scored data, the above func-
tion can be viewed as a likelihood function
to be maximized by a given set of item
parameters. Once items were calibrated in
this manner, a likelihood function for the
proficiency θk was induced from student
responses to the calibrated items. This like-
lihood function for the proficiency θk is
called the posterior distribution of the θs
for each respondent.

11.2.3 Proficiency Estimation Using

Plausible Values

Most cognitive skills testing is concerned
with accurately assessing the performance of
individual respondents for the purposes of
diagnosis, selection, or placement.
Regardless of the measurement model used,
whether classical test theory or item
response theory, the accuracy of these mea-
surements can be improved – that is, the
amount of measurement error can be
reduced – by increasing the number of items
given to the individual. Thus, it is common
to see achievement tests designed to provide
information on individual students that con-
tain more than 70 items. Since the uncer-
tainty associated with each θ in such tests is
negligible, the distribution of θ or the joint
distribution of θ with other variables can be
approximated using individual θ’s.

For the distribution of proficiencies in
large populations, however, more efficient
estimates can be obtained from a matrix-
sampling design like that used in PIRLS
2001. This design solicits relatively few
responses from each sampled respondent

   Uil
x categoryi l=0 otherwise

1 if response  is in 

Chapter 11 · Scaling the PIRLS Reading Assessment Data
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while maintaining a wide range of content
representation when responses are aggre-
gated across all respondents. With this
approach, however, the advantage of esti-
mating population characteristics is more
efficiently offset by the inability to make
precise statements about individuals. The
uncertainty associated with individual θ
estimates becomes too large to be ignored.
In this situation, aggregations of individ-
ual student scores can lead to seriously
biased estimates of population characteris-
tics (Wingersky, Kaplan, & Beaton, 1987).

Plausible values methodology was devel-
oped as a way to address this issue by using
all available data to estimate directly the
characteristics of student populations and
subpopulations, and then generating multi-
ple imputed scores (called plausible values)
from these distributions, which can be used
in analyses with standard statistical soft-
ware. A detailed review of plausible values
methodology is given by Mislevy (1991).6

What follows is a brief overview of the
plausible values approach. Let y represent
the responses of all sampled students to
background questions or background data
of sampled students collected from other
sources, and let θ represent the proficiency
of interest. If θ were known for all sampled
students, it would be possible to compute a
statistic t(θ,y) – such as a sample mean or
sample percentile point – to estimate a cor-
responding population quantity T.

Because of the latent nature of the profi-
ciency, however, θ values are not known
even for sampled respondents. One solution
to this problem is to follow Rubin (1987) by
considering θ as “missing data” and
approximate t(θ,y) by its expectation given
(x,y), the data that actually were observed,
as follows:

Equation 4

It is possible to approximate t* using ran-
dom draws from the conditional distribu-
tion of the scale proficiencies given the
student’s item responses xj, the student’s
background variables yj, and model parame-
ters for the student. These values are
referred to as “imputations” in the sampling
literature, and as “plausible values” in
large-scale surveys such as TIMSS, NAEP,
NALS, and IALLS. The value of θ for any
respondent that would enter into the com-
putation of t is thus replaced by a randomly
selected value from his or her conditional
distribution. Rubin (1987) proposed repeat-
ing this process several times so that the
uncertainty associated with imputation can
be quantified. For example, the average of
multiple estimates of t, each computed from
a different set of plausible values, is a num-
erical approximation of t* of Equation 4; the

= ∫ ( ) ( )t y p x y dθ θ θ, ,

  
t x y E t y x y* , , ,( ) = ( )[ ]θ

Chapter 11 · Scaling the PIRLS Reading Assessment Data

6 Along with theoretical justifications, Mislevy presents
comparisons with standard procedures; discusses biases
that arise in some secondary analyses; and offers
numerical examples.



variance among them reflects uncertainty
due to not observing θ. It should be noted
that this variance does not include the vari-
ability of sampling from the population.

Plausible values are not test scores for indi-
viduals in the usual sense, but rather are
imputed values that may be used to estimate
population characteristics correctly. When
the underlying model is correctly specified,
plausible values will provide consistent esti-
mates of population characteristics – even
though they are not generally unbiased esti-
mates of the proficiencies of the individuals
with whom they are associated.7

Plausible values for each respondent j are
drawn from the conditional distribution
P(θj|xj,yj,Γ,Σ),where Γ is a matrix of regres-
sion coefficients for the background vari-
ables, and Σ is a common variance matrix
for residuals. Using standard rules of proba-
bility, the conditional probability of profi-
ciency can be represented as Equation 5,
where θj is a vector of scale values, P(xj|θj)
is the product over the scales of the inde-
pendent likelihoods induced by responses to
items within each scale, and P(θj|yj,Γ,Σ) is
the multivariate joint density of proficien-
cies of the scales, conditional on the
observed value yj of background responses
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and parameters Γ and Σ. Item parameter
estimates are fixed, and regarded as popula-
tion values in the computations described in
this equation.

11.2.4 Conditioning

A multivariate normal distribution was
assumed for P(θj|xj,yj,Γ,Σ), with a common
variance, Σ, and with a mean given by a
linear model with regression parameters, Γ.
Since, in large-scale studies like PIRLS,
there are many hundreds of background
variables, it is customary to conduct a prin-
cipal components analysis to reduce the
number to be used in Γ. Typically, compo-
nents representing 90 percent of the vari-
ance in the data are selected. These
principal components are referred to as the
conditioning variables, and denoted as yc.
The following model is then fit to the data:

Equation 6

In Equation 6, ε is normally distributed
with mean zero and variance Σ. As in a
regression analysis, Γ is a matrix each of
whose columns is the effects for each scale,
and Σ is the matrix of residual variance
between scales.

 θ ε= ′ +Γ yc
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7 For further discussion, see (Mislevy, Beaton, Kaplan, &
Sheehan, 1992).
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Equation 5
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Note that, in order to be strictly correct for
all functions Γ of θ, it is necessary that
P(θ|y) be correctly specified for all back-
ground variables in the survey. Estimates
of functions Γ involving background vari-
ables not conditioned on in this manner
are subject to estimation error due to mis-
specification. The nature of these errors
was discussed in detail in Mislevy (1991).
In PIRLS 2001, however, principal compo-
nent scores based on nearly all background
variables were used. Those selected vari-
ables were chosen to reflect high relevance
to policy, and to education practices. The
computation of marginal means and per-
centile points of θ for these variables is
nearly optimal. 

The basic method for estimating Γ and Σ
with the expectation and maximization
(EM) procedure is described in Mislevy
(1985) for a single scale case. The EM algo-
rithm requires the computation of the mean
θ, and variance Σ, of the posterior distribu-
tion in Equation 6.

11.2.5 Generating Proficiency Scores

After completing the EM algorithm, plausi-
ble values for all sampled students are
drawn from the joint distribution of the
values of Γ in a three-step process. First, a
value of Γ is drawn from a normal approxi-
mation to P(Γ,Σ|xj,yj) that fixes Σ at the
value (Thomas, 1993). Second, condi-
tional on the generated value of Γ (and the
fixed value of Σ= ), the mean θ, and vari-
ance Σj

p of the posterior distribution in
Equation 6 are computed using the meth-
ods applied in the EM algorithm. In the
third step, the proficiency values are drawn

∧

Σ

∧

Σ

independently from a multivariate normal
distribution with mean θ and variance Σj

p.
These three steps are repeated five times,
producing five imputations of θ for each
sampled respondent.

For respondents with an insufficient num-
ber of responses, the Γ and Σs described in
the previous paragraph are fixed. Hence, all
respondents – regardless of the number of
items attempted – are assigned a set of plau-
sible values.

The plausible values can then be employed
to evaluate an arbitrary statistic T as follows:

1. Using the first vector of plausible values
for each respondent, evaluate T as if the
plausible values were the true values of
θ. Denote the result T1.

2. As in step 1 above, evaluate the sampling
variance of T, or Var(T1,), with respect to
respondents’ first vectors of plausible
values.

3. Carry out steps 1 and 2 for the second
through fifth vectors of plausible values,
thus obtaining Tu and Varu for u=2, . . .,
M, where M is the number of imputed
values.

4. The best estimate of T obtainable from
the plausible values is the average of the
five values obtained from the different
sets of plausible values:

  

T
Tu

. = ∪
Σ

5
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5. An estimate of the variance of T. is the
sum of two components: an estimate of
Var(Tu) obtained as in step 4 and the
variance among the Tu:

The first component in VM reflects uncer-
tainty due to sampling respondents from
the population; the second reflects uncer-
tainty due to the fact that sampled respon-
dents’ θs are not known precisely, but only
indirectly through x and y.

11.2.6 Working with Plausible Values

Plausible values methodology was used in
PIRLS 2001 to ensure the accuracy of esti-
mates of the proficiency distributions for
the PIRLS population as a whole, and par-
ticularly for comparisons between subpopu-
lations. A further advantage of this method
is that the variation between the five plau-
sible values generated for each respondent
reflects the uncertainty associated with pro-
ficiency estimates for individual respon-
dents. However, retaining this component
of uncertainty requires that additional ana-
lytical procedures be used to estimate
respondents’ proficiencies, as follows: 

If θ values were observed for all sampled
respondents, the statistic (t-T)/ U1/2 would
follow a t-distribution with d degrees of
freedom. Then the incomplete-data statistic
(t*-T)/(Var(t*))1/2 is approximately t-distrib-
uted, with degrees of freedom (Johnson &
Rust, 1993) given by:

   

v
f

M

f
M M

=

−
+

−( )
1

1

12 2

d

Var T
VAR

M
M

T T

M
ut u.

.( ) = + +( ) −( )
−∪

−Σ
Σ

1
1

1

2
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where d is the degrees of freedom for the
complete-data statistic, and f is the propor-
tion of total variance due to not observing
θ values:

where BM is the variance among M imputed
values and VM is the final estimate of the
variance of T. When B is small relative to
U*, the reference distribution for the incom-
plete-data statistic differs little from the ref-
erence distribution for the corresponding
complete-data statistics. If, in addition, d is
large, the normal approximation can be
used instead of the t-distribution.

For k-dimensional t, such as the k coeffi-
cients in a multiple regression analysis, each
U and U* is a covariance matrix, and B is an
average of squares and cross-products rather
than simply an average of squares. In this
case, the quantity (T-t*)V-1 (T-t*)’ is approxi-
mately F distributed with degrees of freedom
equal to k and ν, with ν defined as above
but with a matrix generalization of fM :

A chi-square distribution with k degrees of
freedom can be used in place of the above
quantity (T-t*)V-1 (T-t*)’ for the same reason
that the normal distribution can approxi-
mate the t distribution.

Statistics t*, the estimates of ability condi-
tional on responses to cognitive items and
background variables, are consistent esti-
mates of the corresponding population val-
ues T, as long as background variables are

f
M Trace BV

k
=

−( ) ( )− −1 1 1

f
M B

VM

M

M

=
+( )−1 1
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included in the conditioning variables. The
consequences of violating this restriction
are described by Beaton & Johnson (1990),
Mislevy (1991), and Mislevy & Sheehan
(1987). To avoid such biases, the PIRLS 2001
analyses included effectively all back-
ground variables in the conditioning.

11.3 Implementing the Scaling
Procedures for the PIRLS 2001
Assessment Data

The application of IRT scaling and plausi-
ble value methodology to the PIRLS 2001
assessment data involved three major tasks:
calibrating the achievement test items (esti-
mating model parameters for each item),
creating principal components from the
questionnaire data for use in conditioning,
and generating IRT scale scores (proficien-
cy scores) for reading overall, and for each
of two reading purposes (reading for liter-
ary experience and reading to acquire and
use information).

11.3.1 Calibrating the PIRLS 2001 Test Items

As shown in Exhibit 11.1, the PIRLS
achievement test design consisted of a total
of eight reading blocks (a block consisting
of a text passage to be read followed by a
set of questions about the passage) distrib-
uted across nine student booklets and a
PIRLS Reader. Each block was developed to
assess one of the two reading purposes
specified in the framework: reading for lit-
erary experience, or reading to acquire and
use information. The literary blocks are des-
ignated L1, L2, L3, and L4 – and the infor-
mation blocks I1, I2, I3, and I4. Each
student booklet, as well as the Reader, con-
tained two blocks, which were chosen
according to a matrix-sampling scheme that
kept the number of booklets as low as pos-
sible while maximizing the number of times
blocks were paired together in a booklet.
Each sampled student completed one of the
nine student booklets or the Reader. 
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Booklet L1 L2 L3 L4 I1 I2 I3 I4

Booklet 1 X X

Booklet 2 X X

Booklet 3 X X

Booklet 4 X X

Booklet 5 X X

Booklet 6 X X

Booklet 7 X X

Booklet 8 X X

Booklet 9 X X

Reader X X

Reading Achievement Overall

Reading for Literary
Experience

Reading to Acquire and Use
Information

Exhibit 11.1: Distribution of Literary and Information Blocks Across Booklets*

* An ‘X’ in a cell indicates that the block in that column was assigned to the booklet in that row.



The booklets and Reader were distributed
among the students in each sampled class
according to a scheme that ensured compa-
rable random samples of students respond-
ed to each block. Because blocks L1
through L3 and I1 through I3 each appear
in three booklets, but blocks L4 and I4
appear only in the Reader, the assignment
plan ensured that the Reader was assigned
after every third booklet. Effectively, this
meant that each block was administered to
approximately 1/4 of the student sample.

Following the PIRLS framework, IRT scales
for reporting student reading achievement
were constructed for reading overall (both
reading purposes combined) as well as sepa-
rately for reading for literary experience,
and for reading to acquire information. 

The first step in constructing these scales
was to estimate the IRT model item parame-
ters for each item on each of the scales.
This item calibration was conducted using
the commercially available Parscale software
(Muraki & Bock, 1991; version 3.5). The
entire PIRLS student sample (146,490 stu-
dents from 35 countries) was used in the
calibration runs. However, to ensure that
the data from each country contributed
equally to the item calibration, the student
sampling weights within each country
were scaled to add to 500, so that – for the
purposes of item parameter estimation only
– each country had a weighted sample size
of 500 students. 
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Three separate item calibrations were run:
one for the overall reading scale, and one
for each of the literary and information
scales. All items were included in the cali-
bration of the overall reading scale. Interim
reading scores8 for use in generating condi-
tioning variables were produced as a by-
product of this calibration. For the
calibration run for the reading for literary
experience scale, only those items from the
literary blocks and only those students
completing a booklet containing a literary
block (121,228 students) were included.
Similarly, only the items from the informa-
tion blocks and only the students respond-
ing to information items (121,065 students)
were included in the calibration for the
information scale. Exhibits D.1 through D.3
in Appendix D present the item parameters
for the three calibration runs.

11.3.2 Omitted and Not-Reached Responses

Apart from missing data on items that by
design were not administered to a student,
missing data could also occur because a stu-
dent did not answer an item – whether
because the student did not know the
answer, omitted it by mistake, or did not
have time to attempt the item. An item was
considered not reached when (within part 1
or part 2 of the booklet) the item itself and
the item immediately preceding were not
answered, and there were no other items
completed in the remainder of the booklet.
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8 Because each student responded to only a subset of the
assessment item pool, these interim scores, known as
expected a posterior or EAP scores, were not sufficient-
ly reliable for reporting PIRLS results. The plausible
value proficiency estimates were used for this purpose.
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In PIRLS 2001, not-reached items were
treated differently in estimating item
parameters and in generating student profi-
ciency scores. In estimating the values of
the item parameters, items that were consid-
ered not to have been reached by students
were treated as if they had not been admin-
istered. This approach was optimal for
parameter estimation. However, because the
time allotment for the PIRLS tests was gen-
erous – enough for even marginally able
respondents to attempt all items – not-
reached items were considered as incorrect
responses when student proficiency scores
were generated.

11.3.3 Evaluating Fit of IRT Models to the

PIRLS 2001 Data

After the calibration runs were completed,
checks were performed to verify that the
item parameters obtained from Parscale ade-
quately reproduced the observed distribu-
tion of responses across the proficiency
continuum. The fit of the IRT models to the
PIRLS 2001 data was examined by compar-
ing the theoretical item response function
curves generated using the item parameters
estimated from the data with the empirical
item response functions calculated from the
posterior distributions of the θs for each
respondent who received the item.

Exhibit 11.2 shows a plot of the empirical
and theoretical item response functions for
a dichotomous item. In the plot, the hori-
zontal axis represents the proficiency scale,
and the vertical axis represents the proba-
bility of a correct response. Values from the
theoretical curve based on the estimated
item parameters are shown as crosses.

Empirical results are represented by circles.
The centers of the circles represent the
empirical proportions correct. The size of
the circles is proportional to the sum of the
posteriors at each point on the proficiency
scale for all of those who received the item;
this is related to the number of respondents
contributing to the estimation of that
empirical proportion correct. Exhibit 11.3
contains a plot of the empirical and theo-
retical item response functions for a polyto-
mous item. As for the dichotomous item
plot above, the horizontal axis represents
the proficiency scale, but the vertical axis
represents the probability of having a
response fall in a given score category. The
interpretation of the small circles is the
same as in Exhibit 11.2. For items where
the model fits the data well, the empirical
and theoretical curves are close together.

11.3.4 Variables for Conditioning the PIRLS

2001 Data

Because there were so many background
variables that could be used in condition-
ing, PIRLS followed the practice established
in other large-scale studies of using princi-
pal components analysis to replace the orig-
inal variables with a smaller number of
principal components that explain most of
their common variance. Principal compo-
nents for the PIRLS 2001 student back-
ground data were constructed as follows:

• For categorical variables (questions with a
small number of fixed response options),
a “dummy coded” variable was created
for each response option, with a value of
one if the option was chosen and zero
otherwise. If a student omitted or was
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not administered a particular question,
all dummy coded variables associated
with that question were assigned the
value zero.

• Background variables with numerous
response options (such as year of birth,
or number of people who live in the
home) were recoded using criterion scal-
ing.9 This was done by replacing each
response option with the mean interim
(EAP) score of the students choosing
that option. 
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• Separately for each PIRLS country, all
the dummy-coded and criterion-scaled
variables were included in a principal
components analysis. Those principal
components accounting for 90 percent of
the variance of the background variables
were retained for use as conditioning
variables.10 Because the principal com-
ponents analysis was performed sepa-
rately for each country, the number of
principal components required to
account for 90 percent of the variance in
the background variables varied from
country to country. Exhibit 11.4 shows
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9 The process of generating criterion scaled variables is
described in Beaton(1969).

10 Exceptions were Belize, Latvia, and Lithuania – where
component accounting for only 80% of the variance
were selected.

Exhibit 11.2: PIRLS 2001 Reading Assessment Example Item Response Function Dichotomous Item
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the total number of variables that were
used in the principal component analy-
sis and the number of principal compo-
nents needed to account for 90 percent
of the variance in the background vari-
ables within each country.

In addition to the principal components,
student gender (dummy coded), the lan-
guage of the test (dummy coded), an indica-
tor of the classroom in the school to which
the student belonged (criterion scaled), and
an optional, country-specific variable
(dummy coded) were included as condition-
ing variables.

11.3.5 Generating IRT Proficiency Scores for

the PIRLS 2001 Data

Educational Testing Service’s MGROUP pro-
gram (ETS, 1998; version 3.1)11 was used to
generate the IRT proficiency scores. This
program takes as input the students’
responses to the items they were given, the
item parameters estimated at the calibration
stage, and the conditioning variables, then
generates the plausible values that repre-
sent student proficiency in reading as out-
put. Three MGROUP runs were conducted,
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11 The MGROUP program was provided by ETS under
contract to the PIRLS International Study Center at
Boston College.

Exhibit 11.3: PIRLS 2001 Reading Assessment Example Item Response Function Polytomous Item



one for reading overall, and one each for
reading for literary experience and reading
to acquire and use information.

Plausible values generated by the MGROUP
program are initially on the same scale as
the item parameters used to estimate them.
This scale metric is generally not useful for
reporting purposes, since it is somewhat
arbitrary, ranges between approximately -3
and +3, and has a mean of zero across all
countries. For reporting PIRLS results, a
scale metric was selected such that the com-
bined proficiency distribution for fourth
grade students across all PIRLS countries
had a mean of 500 and a standard deviation
of 100. The same metric (mean of 500 and
standard deviation of 100) was also used for
the literary and information scales.

Although practically all of the plausible
values on the new metric were between 0
and 1000, there were a few outliers with
values outside this range. These were recod-
ed so that plausible values below 5 were set
to 5, and plausible values above 995 were
set to 995. This truncation did not have a
noticeable effect on the distribution of the
plausible values. 

11.3.6 Implementing the Scaling Procedures

for the Trends in IEA’s Reading

Literacy Study Data

In conjunction with the PIRLS 2001 assess-
ment, IEA offered countries that had par-
ticipated in the 1991 IEA Reading Literacy
Study at the fourth grade the opportunity
to measure trends over a ten-year period by
re-administering the 1991 test at the same
time as the PIRLS data collection was tak-
ing place. Nine of the 35 PIRLS countries
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took part in this Trends in IEA’s Reading
Literacy Study. The IRT scaling methodolo-
gy used with the PIRLS 2001 data was
applied also in scaling the trend study data.
From a scaling perspective, the challenge
was to place the 1991 data and the 2001
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Country Number of Principal 
Components

Argentina 291                      

Belize 221                      

Bulgaria 287                      

Canada (O,Q) 291                      

Colombia 305                      

Cyprus 290                      

Czech Republic 288                      

England 265                      

France 282                      

Germany 305                      

Greece 284                      

Hong Kong, SAR 294                      

Hungary 282                      

Iceland 291                      

Iran, Islamic Rep. of 304                      

Israel 295                      

Italy 298                      

Kuwait 265                      

Latvia 223                      

Lithuania 272                      

Macedonia, Rep. of 296                      

Moldova 293                      

Morocco 160                      

Netherlands 280                      

New Zealand 280                      

Norway 293                      

Romania 287                      

Russia 288                      

Scotland 279                      

Singapore 303                      

Slovak Republic 297                      

Slovenia 226                      

Sweden 297                      

Turkey 287                      

United States 163                      

Exhibit 11.4: Number of Principal Components
Selected to Account for the Variance in PIRLS 2001
Background Variables
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data on the same scale so that changes in
average student reading literacy in the par-
ticipating countries over the ten-year peri-
od could be accurately described. 

The Reading Literacy data collected in 1991
were scaled, at that time, using a one-
parameter IRT model known as the Rasch
model.12 However, the two- and three-
parameter models with conditioning and
plausible values used in scaling the PIRLS
data were preferred also for scaling the
trend data – partly for consistency with the
PIRLS approach, but mainly because they
were likely to be a better fit to the data
(important when trying to detect possibly
small changes in achievement between 1991
and 2001). Under the Rasch model, items
may vary in difficulty, but are assumed to
have the same discriminating power, and to
not be answerable by guessing. The two-
and three-parameter models feature an extra
item parameter that accounts for differences
among items in discriminating power, and
the three-parameter model introduces a
third parameter that models guessing
behavior. The extra parameters mean that
these models can more accurately account
for the differences among items in their
ability to discriminate between students of
high and low ability, and are more effective
than the simpler Rasch models in reducing
errors due to model misspecification.
Specification errors are apparent when data
predicted on the basis of the model do not
match the observed data. The difference

between the observed data and those gener-
ated by the model is directly proportional
to the degree of model misspecification.

One disadvantage of the one- and two-
parameter models, compared with the one-
parameter Rasch model, is that because
more item parameters must be estimated,
larger amounts of data – and consequently
larger sample sizes – are required to obtain
the same degree of confidence in the esti-
mated item parameters. However, the trend
database is more than large enough to pro-
vide the required level of confidence. 

As with the PIRLS 2001 data, the applica-
tion of IRT scaling and plausible value
methodology to the trend study data
involved three major tasks: calibrating the
items of the Reading Literacy test using the
combined data from 1991 and 2001, creat-
ing principal components from the ques-
tionnaire data for use in conditioning, and
creating IRT scale scores (proficiency scores)
for the required reading scales.

11.3.7 Calibrating the 1991 Reading Literacy

Test Items

By comparison with the PIRLS assessment,
the design of the 1991 Reading Literacy test
was relatively simple, consisting of a single
test booklet administered to all sampled stu-
dents. This test booklet contained a total of
65 test items addressing three different text
types: narrative texts (22 items), expository
texts (21 items), and documents (22 items).
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12 The analysis of the 1991 data is described in 
Elley (1994).



Scales for reporting student achievement in
reading literacy were constructed for read-
ing overall (using all 65 items), and of the
three text types – narrative texts, expository
texts, and documents. The data from each of
the nine countries consisted of student
responses to the test items collected from
nationally-representative samples of stu-
dents at two points in time: 1991 and 2001.

The first step in constructing the trend
study reading scales was to estimate the IRT
model item parameters for each item on
each of the scales. As with the PIRLS data,
the item calibration was conducted using
the commercially available Parscale software
(Muraki & Bock, 1991; version 3.5). The
data from 1991 and 2001 were combined for
the calibration runs. A total of 59,761 stu-
dent records were used in the calibration of
the test items. To ensure that the data from
each country contributed equally to the
item calibration, and that data from 1991
and from 2001 contributed equally, the stu-
dent sampling weights within each country
for each data collection were scaled to add
to 500 – so that, for the purposes of item
parameter estimation, each country had a
weighted sample size of 1000 students, 500
from 1991 and 500 from 2001. 

Four separate item calibrations were run:
one for the overall reading scale, and one for
each of the text types – narrative texts,
expository texts, and documents. All items
and all students were included in the cali-
bration of the overall reading scale. As in
the PIRLS 2001 scaling, interim reading
scores for use in generating conditioning
variables were produced as a by-product of
this calibration. Only the narrative items

166

were included in the calibration run for the
narrative scale, only the expository items for
the expository scale, and only the docu-
ments items for the documents scale. Since
all students responded to all items, all stu-
dents were included in the calibration of
each of the three scales. Exhibits D.4
through D.7 in Appendix D present the item
parameters for the four calibration runs. 

After the calibration was completed, checks
were performed to verify that the item
parameters obtained from the Parscale runs
adequately reproduced the observed distri-
bution of responses across the proficiency
continuum.

11.3.8 Variables for Conditioning the

Reading Literacy Trend Data

Similar to the procedure followed in condi-
tioning the PIRLS 2001 data, principal com-
ponents analysis was used to summarize the
background questionnaire data collected
during the 1991 and 2001 administrations
of the 1991 Reading Literacy test. Identical
procedures for coding the questionnaire
variables prior to extracting principal com-
ponents were followed. As before, those
components accounting for 90 percent of
the variance in the background variables
were retained for conditioning. 

Because the principal component analysis
was performed separately for each country
and for each data-collection year, the num-
ber of principal components necessary to
account for 90 percent of the variance var-
ied from country to country. Exhibit 11.5
shows the total number of variables that
were used in the principal component
analysis as well as the number of principal

Chapter 11 · Scaling the PIRLS Reading Assessment Data



167

components selected to account for 90 per-
cent of the background variance within
each country.

As with the PIRLS 2001 data, student gen-
der (dummy coded), the language of the test
(dummy coded), an indicator of the class-
room in the school to which the student
belonged (criterion scaled), and an optional,
country-specific variable (dummy coded)
were included as conditioning variables in
addition to the principal components.

11.3.9 Generating IRT Proficiency Scores 

for the Trends in IEA’s Reading

Literacy Study

As with the PIRLS 2001 data, the MGROUP
program (ETS, 1998; version 3.1) was used
to generate the IRT proficiency scores for
the trend study data. Four MGROUP runs
were conducted: one for reading overall,
and one each for the narrative, expository,
and documents reading scales.

Because the data from 1991 and 2001 were
combined during item calibration, the plau-
sible values generated by the MGROUP pro-
gram for each of the two data collections
were on the same scale, and could be com-
pared directly for purposes of analysis and
reporting. To facilitate reporting, the origi-
nal metric of the plausible values, which
had a range of approximately from –3 to +3
with a mean of zero over all countries and
across both data collections, was rescaled so
that the mean of the 2001 data across all
countries was 500 and the standard devia-
tion was 100. This transformation was then
applied to the 1991 data also, so that the
1991 and 2001 data had the same metric.
This metric (mean of 500 and standard devi-
ation of 100) also was used for the narra-
tive, expository, and documents scales.

As with PIRLS 2001, practically all of the
plausible values on the new metric were
between 0 and 1000, with few outliers with
values outside this range. Outliers were
recoded so that plausible values below 5
were set to 5, and plausible values above
995 were set to 995. This truncation did not
have a noticeable effect on the distribution
of the plausible values. 
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1991 2001

Greece 124 117

Hungary 122 129

Iceland 128 122

Italy 121 117

New Zealand 121 116

Singapore 123 124

Slovenia 125 120

Sweden 121 113

United States 119 119

Country
Number of Principal Components

Exhibit 11.5: Number of Principal Components
Selected to Account for the Variance in Trends in
IEA’s Reading Literacy Study Background Variables
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12.1 Overview

The PIRLS 2001 International Report (Mullis, Martin, Gonzalez,
and Kennedy, 2003) summarizes fourth-grade students’ reading
achievement in each country. This chapter provides information
about how important statistics in the report were computed,
including their standard errors; describes how international bench-
marks of achievement were established to facilitate reporting
achievement, outlines the scale-anchoring procedure followed to
describe performance at these benchmarks; and describes briefly
the reporting of the information collected by questionnaire from
the students and their parents, teachers, and school principals. 

12.2 Estimation of Sampling and Imputation Variance

To obtain estimates of students’ reading proficiency that were both
accurate and cost-effective, PIRLS 2001 made extensive use of proba-
bility sampling techniques to sample students from national fourth-
grade student populations, and of matrix sampling methods to target
individual students with a subset of the entire set of assessment
materials. Statistics computed from these student samples were used
to estimate population parameters. This approach made an efficient
use of resources, in particular keeping student response burden to a
minimum, but at a cost of some variance or uncertainty in the statis-
tics. To quantify this uncertainty, each statistic in the PIRLS 2001
International Report (Mullis, Martin, Gonzalez, and Kennedy, 2003)

Eugenio J. Gonzalez

Ann M. Kennedy

Statistical Analysis and
Reporting of the PIRLS Data

169



and in the trend study report, in Trends in
Children’s Reading Literacy Achievement
1991–2001 (Martin, Mullis, Gonzalez, and
Kennedy, 2003) is accompanied by an esti-
mate of its standard error. These standard
errors incorporate components reflecting the
uncertainty due to generalizing from stu-
dent samples to the entire fourth-grade stu-
dent population (sampling variance), and to
inferring students’ performance on the
entire assessment from their performance on
the subset of items that they took (imputa-
tion variance).

12.2.1 Estimating Sampling Variance

The PIRLS 2001 sampling design applied a
stratified multistage cluster-sampling tech-
nique to the problem of selecting efficient
and accurate samples of students while
working with schools and classes. This
design capitalized on the structure of the
student population (i.e., students grouped
in classes within schools) to derive student
samples that permitted efficient and eco-
nomical data collection. Unfortunately,
however, such a complex sampling design
complicated the task of computing standard
errors to quantify sampling variability. 

When, as in PIRLS, the sampling design
involves multistage cluster sampling, there
are several options for estimating sampling
errors that avoid the assumption of simple
random sampling (Wolter, 1985). The jack-
knife repeated replication technique (JRR)
was chosen by PIRLS because it is computa-
tionally straightforward and provides approx-
imately unbiased estimates of the sampling
errors of means, totals, and percentages. 
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The variation on the JRR technique used in
PIRLS 2001 is described in Johnson and
Rust (1992). It assumes that the primary
sampling units (PSUs) can be paired in a
manner consistent with the sample design,
with each pair regarded as members of a
pseudo-stratum for variance estimation pur-
poses. When used in this way, the JRR tech-
nique appropriately accounts for the
combined effect of the between- and with-
in-PSU contributions to the sampling vari-
ance. The general use of JRR entails
systematically assigning pairs of schools to
sampling zones, and randomly selecting one
of these schools to have its contribution
doubled and the other to have its contribu-
tion zeroed, so as to construct a number of
“pseudo-replicates” of the original sample.
The statistic of interest is computed once
for all of the original sample, and once
again for each pseudo-replicate sample. The
variation between the estimates for each of
the replicate samples and the original sam-
ple estimate is the jackknife estimate of the
sampling error of the statistic.

Chapter 12 · Statistical Analysis and Reporting of the PIRLS Data
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Construction of Sampling Zones
To apply the JRR technique used in PIRLS
2001, the sampled schools are paired and
assigned to a series of groups known as
sampling zones. This was done at Statistics
Canada by working through the list of sam-
pled schools in the order in which they
were selected and assigning the first and
second schools to the first sampling zone,
the third and fourth schools to the second
zone, and so on. In total, 75 zones were
used, allowing for 150 schools per country.
When more than 75 zones were construct-
ed, they were collapsed to keep the total
number to 75.

Sampling zones were constructed within
design domains, or explicit strata. Where
there was an odd number of schools in an
explicit stratum, either by design or
because of school nonresponse, the students
in the remaining school were randomly
divided to make up two “quasi” schools for
the purposes of calculating the jackknife
standard error. Each zone then consisted of
a pair of schools or “quasi” schools. Exhibit
12.1 shows the number of sampling zones
used in each country.
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2001 
Sampling 

Zones

1991
Sampling 

Zones

Argentina 69 . .

Belize 60 . .

Bulgaria 75 . .

Canada 75 . .

Colombia 74 . .

Cyprus 75 . .

Czech Republic 71 . .

England 66 . .

France 73 . .

Germany 75 . .

Greece 73 35 75

Hong Kong 74 . .

Hungary 75 75 72

Iceland 75 33 75

Iran, Islamic Rep. 75 . .

Israel 74 . .

Italy 75 46 75

Kuwait 75 . .

Latvia 71 . .

Lithuania 73 . .

Macedonia, Rep. of 73 . .

Moldova, Rep. of 75 . .

Morocco 59 . .

Netherlands 67 . .

New Zealand 75 37 75

Norway 69 . .

Romania 73 . .

Russian Federation 61 . .

Scotland 59 . .

Singapore 75 49 75

Slovak Republic 75 . .

Slovenia 75 38 70

Sweden 75 75 62

Turkey 75 . .

United States 52 35 33

Trends in IEA's 
Reading Literacy Study

Country
PIRLS 2001 
Sampling 

Zones

Exhibit 12.1: Number of Sampling Zones Used 
in Each Country



Computing Sampling Variance Using 
the JRR Method
The JRR algorithm used in PIRLS 2001
assumes that there are H sampling zones
within each country, each containing two
sampled schools selected independently. To
compute a statistic t from the sample for a
country, the formula for the JRR variance
estimate of the statistic t is then given by
the following equation:

where H is the number of pairs in the sam-
ple for the country. The term t(S) corre-
sponds to the statistic for the whole sample
(computed with any specific weights that
may have been used to compensate for the
unequal probability of selection of the dif-
ferent elements in the sample or any other
post-stratification weight). The element t(Jh)
denotes the same statistic using the hth
jackknife replicate. This is computed using
all cases except those in the hth zone of the
sample; for those in the hth zone, all cases
associated with one of the randomly select-
ed units of the pair are removed, and the
elements associated with the other unit in
the zone are included twice. In practice,
this is effectively accomplished by recoding
to zero the weights for the cases of the ele-
ment of the pair to be excluded from the
replication, and multiplying by two the
weights of the remaining element within
the hth pair.

The computation of the JRR variance esti-
mate for any statistic in PIRLS 2001
required the computation of the statistic up
to 76 times for any given country: once to

   
Var t t J t Sjrr

h
h( ) = ( ) − ( )[ ]

=1

Η

Σ
2
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obtain the statistic for the full sample, and
up to 75 times to obtain the statistics for
each of the jackknife replicates (Jh). The
number of times a statistic needed to be
computed for a given country depended on
the number of implicit strata or sampling
zones defined for that country.

Doubling and zeroing the weights of the
selected units within the sampling zones
was accomplished effectively by creating
replicate weights that were then used in the
calculations. This approach required the
user to temporarily create a new set of
weights for each pseudo-replicate sample.
Each replicate weight is equal to k times the
overall sampling weight, where k can take
values of 0, 1, or 2 depending on whether
the case is to be removed from the computa-
tion, left as it is, or have its weight doubled.
The value of k for an individual student
record for a given replicate depends on the
assignment of the record to the specific PSU
and zone.

Within each zone, the members of the pair
of schools are assigned an indicator (ui),
coded randomly to 1 or 0 so that one of
them has a value of 1 on the variable ui, and
the other a value of 0. This indicator deter-
mines whether the weights for the elements
in the school in this zone are to be doubled
or zeroed. The replicate weights for
the elements in a school assigned to zone h
is computed as the product of kh times their
overall sampling weight, where kh can take
values of 0, 1, or 2 depending on whether
the school is to be omitted, be included
with its usual weight, or have its weight
doubled for the computation of the statistic
of interest. In PIRLS 2001, the replicate

Wh
g i j, ,( )

Chapter 12 · Statistical Analysis and Reporting of the PIRLS Data



173

weights were not permanent variables, but
were created temporarily by the sampling
variance estimation program as a useful
computing device.

To create replicate weights, each sampled
student was first assigned a vector of 75
weights where h takes values from 1
to 75. The value of is the overall
sampling weight, which is simply the prod-
uct of the final school weight, the appropri-
ate final classroom weight, and the
appropriate final student weight, as
described in Chapter 9.

The replicate weights for a single case were
then computed as:

where the variable kh for an individual i
takes the value khi = 2*ui if the record
belongs to zone h, and khi = 1 otherwise.

In the PIRLS 2001 analysis, 75 replicate
weights were computed for each country
regardless of the number of actual zones
within the country. If a country had fewer
than 75 zones, then the replicate weights
Wh, where h was greater than the number
of zones within the country, were each the
same as the overall sampling weight.
Although this involved some redundant
computation, having 75 replicate weights
for each country had no effect on the size of
the error variance computed using the jack-
knife formula, but it facilitated the compu-
tation of standard errors for a number of
countries at a time.

  W W kh
g i j

O
g i j

hi
, , , ,= ⋅

WO
g i j, ,

Wh
g i j, ,

Standard errors presented in the interna-
tional reports were computed using SAS
programs developed at the PIRLS
International Study Center. As a quality
control check, results were verified using
the WesVarPC software (Westat, 1997).

12.2.2 Estimating Imputation Variance

The PIRLS 2001 item pool was far too
extensive to be administered in its entirety
to any one student, and so a matrix-sam-
pling test design was developed whereby
each student was given a single test booklet
containing only a part of the entire assess-
ment.1 The results for all of the booklets
were then aggregated using item response
theory to provide results for the entire
assessment. Since each student responded
to a subset of the assessment items, multiple
imputation (the generation of “plausible
values”) was used to derive reliable esti-
mates of student performance on the assess-
ment as a whole.2 Since every student
proficiency estimate incorporates some
uncertainty, PIRLS followed the customary
procedure of generating five estimates for
each student and using the variability
among them as a measure of this imputation
uncertainty, or error. In the PIRLS 2001
international report the imputation error for
each variable has been combined with the
sampling error for that variable to provide a
standard error incorporating both.
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1 Details of the PIRLS test design my be found in
Chapter 3.

2 See Chapter 11 for details of the methodology used in
scaling the PIRLS 2001 data.



The general procedure for estimating the
imputation variance using plausible values
is the following (Mislevy et al., 1992). First
compute the statistic (t) for each set of plau-
sible values (M). The statistics tm, where m =
1, 2, …, 5, can be anything estimable from
the data, such as a mean, the difference
between means, percentiles, and so forth.
Each of these statistics will be called tm.

Once the statistics are computed, the impu-
tation variance is then computed as:

where M is the number of plausible values
used in the calculation, and Var(tm) is the
variance of the estimates computed using
each plausible value.

12.2.3 Combining Sampling and Imputation

Variance

The standard errors of the reading profi-
ciency statistics reported by PIRLS include
both sampling and imputation variance
components. The standard errors were com-
puted using the following formula:3

  
Var t Var t Varpv jrr imp⋅ ( ) = ( ) +1

Var
M

Var timp m= +



 ( )1

1
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where Varjrr(t1) is the sampling variance for
the first plausible value and Varimp in the
imputation variance. The forthcoming User
Guide for the PIRLS 2001 International
Database contains programs in SAS and
SPSS that compute each of these variance
components for the PIRLS 2001 data.

Exhibits 12.2 through 12.4 show basic
summary statistics for reading achievement
in the PIRLS 2001 assessment, for reading
overall, as well as for reading for literary
and informational purposes. Each exhibit
presents the student sample size, the mean
and standard deviation, averaged across the
five plausible values, the jackknife stan-
dard error for the mean, and the overall
standard errors for the mean including
imputation error. Exhibits 12.5 through
12.8 provide comparable statistics for the
1991 and 2001 data from IEA’s trends in
reading literacy study.
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3 Under ideal circumstances and with unlimited comput-
ing resources, the imputation variance for the plausible
values and the JRR sampling variance for each of the
plausible values would be computed. This would be
equivalent to computing the same statistic up to 380
times (once overall for each of the five plausible values
using the overall sampling weights, and then 75 times
more for each plausible value using the complete set of
replicate weights). An acceptable shortcut, however, is
to compute the JRR variance component using one
plausible value, and then the imputation variance
using the five plausible values. Using this approach, a
statistic needs to be computed only 80 times.
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Country Sample Size Mean 
Proficiency

Standard 
Deviation

Jackknife 
Sampling 

Error

Overall 
Standard 

Error

Argentina 3300 420 96             5.8 5.9

Belize 2909 327 106             4.6 4.7

Bulgaria 3460 550 83             3.8 3.8

Canada (O,Q) 8253 544 72             2.3 2.4

Colombia 5131 422 81             4.4 4.4

Cyprus 3001 494 81             2.8 3.0

Czech Republic 3022 537 65             2.3 2.3

England 3156 553 87             3.3 3.4

France 3538 525 70             2.3 2.4

Germany 7633 539 67             1.9 1.9

Greece 2494 524 73             3.5 3.5

Hong Kong, SAR 5050 528 63             3.1 3.1

Hungary 4666 543 66             2.1 2.2

Iceland 3676 512 75             1.1 1.2

Iran, Islamic Rep. of 7430 414 92             4.1 4.2

Israel 3973 509 94             2.7 2.8

Italy 3502 541 71             2.3 2.4

Kuwait 7126 396 89             4.2 4.3

Latvia 3019 545 62             2.1 2.3

Lithuania 2567 543 64             2.4 2.6

Macedonia, Rep. of 3711 442 103             4.6 4.6

Moldova, Rep. of 3533 492 75             4.0 4.0

Morocco 3153 350 115             9.6 9.7

Netherlands 4112 554 57             2.5 2.5

New Zealand 2488 529 93             3.5 3.6

Norway 3459 499 81             2.9 2.9

Romania 3625 512 90             4.6 4.6

Russian Federation 4093 528 66             4.4 4.4

Scotland 2717 528 84             3.6 3.6

Singapore 7002 528 92             5.1 5.2

Slovak Republic 3807 518 70             2.7 2.8

Slovenia 2952 502 72             1.9 2.0

Sweden 6044 561 66             2.1 2.2

Turkey 5125 449 86             3.5 3.5

United States 3763 542 83             3.8 3.8

Exhibit 12.2: Summary Statistics and Standard Errors for PIRLS 2001 Overall Reading Achievement
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Country Sample Size Mean 
Proficiency

Standard 
Deviation

Jackknife 
Sampling 

Error

Overall 
Standard 

Error

Argentina 3300 419 97             5.8 5.8

Belize 2909 330 103             4.7 4.9

Bulgaria 3460 550 86             3.9 3.9

Canada (O,Q) 8253 545 75             2.5 2.6

Colombia 5131 425 79             4.2 4.2

Cyprus 3001 498 80             2.5 2.5

Czech Republic 3022 535 63             2.2 2.3

England 3156 559 94             3.6 3.9

France 3538 518 71             2.5 2.6

Germany 7633 537 66             1.9 1.9

Greece 2494 528 74             3.3 3.3

Hong Kong, SAR 5050 518 66             3.0 3.1

Hungary 4666 548 65             2.0 2.0

Iceland 3676 520 69             1.1 1.3

Iran, Islamic Rep. of 7430 421 91             4.4 4.5

Israel 3973 510 95             2.5 2.6

Italy 3502 543 76             2.4 2.7

Kuwait 7126 394 85             3.8 3.8

Latvia 3019 537 59             1.9 2.2

Lithuania 2567 546 68             2.6 3.1

Macedonia, Rep. of 3711 441 97             4.4 4.5

Moldova, Rep. of 3533 480 72             3.7 3.7

Morocco 3153 347 106             8.3 8.4

Netherlands 4112 552 58             2.4 2.5

New Zealand 2488 531 96             3.8 3.9

Norway 3459 506 84             2.6 2.8

Romania 3625 512 88             4.6 4.7

Russian Federation 4093 523 68             3.9 3.9

Scotland 2717 529 88             3.5 3.5

Singapore 7002 528 98             5.5 5.6

Slovak Republic 3807 512 68             2.4 2.6

Slovenia 2952 499 68             1.8 1.8

Sweden 6044 559 64             2.2 2.4

Turkey 5125 448 86             3.3 3.4

United States 3763 550 88             3.8 3.8

Exhibit 12.3: Summary Statistics and Standard Errors for PIRLS 2001 Reading for Literary Experience
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Country Sample Size Mean 
Proficiency

Standard 
Deviation

Jackknife 
Sampling 

Error

Overall 
Standard 

Error

Argentina 3300 422 99             5.4 5.4

Belize 2909 332 109             4.9 4.9

Bulgaria 3460 551 81             3.4 3.6

Canada (O,Q) 8253 541 71             2.3 2.4

Colombia 5131 424 83             4.2 4.3

Cyprus 3001 490 83             2.9 3.0

Czech Republic 3022 536 68             2.5 2.7

England 3156 546 82             3.4 3.6

France 3538 533 71             2.4 2.5

Germany 7633 538 68             1.8 1.9

Greece 2494 521 75             3.7 3.7

Hong Kong, SAR 5050 537 59             2.8 2.9

Hungary 4666 537 68             2.2 2.2

Iceland 3676 504 84             1.2 1.5

Iran, Islamic Rep. of 7430 408 97             4.6 4.6

Israel 3973 507 93             2.8 2.9

Italy 3502 536 69             2.3 2.4

Kuwait 7126 403 97             4.5 4.5

Latvia 3019 547 64             2.2 2.3

Lithuania 2567 540 64             2.5 2.7

Macedonia, Rep. of 3711 445 108             5.1 5.2

Moldova, Rep. of 3533 505 81             4.5 4.7

Morocco 3153 358 125             10.8 10.9

Netherlands 4112 553 58             2.4 2.6

New Zealand 2488 525 89             3.5 3.8

Norway 3459 492 81             2.8 2.8

Romania 3625 512 90             4.6 4.6

Russian Federation 4093 531 68             4.3 4.3

Scotland 2717 527 82             3.4 3.6

Singapore 7002 527 83             4.8 4.8

Slovak Republic 3807 522 71             2.7 2.7

Slovenia 2952 503 75             1.8 1.9

Sweden 6044 559 68             2.1 2.2

Turkey 5125 452 90             3.8 3.8

United States 3763 533 79             3.5 3.7

Exhibit 12.4: Summary Statistics and Standard Errors for PIRLS 2001 Reading to Acquire and 
Use Information
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Sample Size Mean 
Proficiency

Standard 
Deviation

Jackknife 
Sampling 

Error

Overall 
Standard 

Error

Greece 1109 507 91             5.8 5.9

Hungary 4707 475 97             3.8 3.9

Iceland 1797 513 94             3.3 3.5

Italy 1590 513 92             4.4 4.4

New Zealand 1188 502 111             5.2 5.3

Singapore 3601 489 106             7.9 8.0

Slovenia 1502 493 91             3.7 3.7

Sweden 5361 498 115             3.8 3.9

United States 1826 511 94             6.3 6.3

2001

Country

Sample Size Mean 
Proficiency

Standard 
Deviation

Jackknife 
Sampling 

Error

Overall 
Standard 

Error

Greece 3516 466 96             4.5 4.5

Hungary 3009 459 93             3.9 4.0

Iceland 3961 486 104             1.4 1.5

Italy 2221 500 101             5.3 5.4

New Zealand 3016 498 110             4.1 4.1

Singapore 7326 481 88             3.5 3.6

Slovenia 3297 458 96             3.2 3.2

Sweden 4301 513 116             4.2 4.2

United States 6433 521 90             3.2 3.2

1991

Country

Exhibit 12.5: Summary Statistics and Standard Errors for IEA’s Trends in Reading Literacy Study – Overall
Reading Achievement
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Sample Size Mean 
Proficiency

Standard 
Deviation

Jackknife 
Sampling 

Error

Overall 
Standard 

Error

Greece 1109 513 88             4.7 4.8

Hungary 4707 479 85             3.1 3.1

Iceland 1797 524 100             3.2 3.3

Italy 1590 517 88             3.9 4.1

New Zealand 1188 496 114             5.3 5.3

Singapore 3601 487 113             8.6 8.6

Slovenia 1502 490 88             3.4 3.7

Sweden 5361 496 104             3.2 3.6

United States 1826 498 105             6.6 6.8

2001

Country

Sample Size Mean 
Proficiency

Standard 
Deviation

Jackknife 
Sampling 

Error

Overall 
Standard 

Error

Greece 3516 479 87             3.6 3.7

Hungary 3009 467 81             3.1 3.2

Iceland 3961 493 98             1.4 1.6

Italy 2221 507 91             4.6 4.7

New Zealand 3016 500 111             4.2 4.3

Singapore 7326 486 94             3.5 3.5

Slovenia 3297 465 90             2.9 3.0

Sweden 4301 513 100             3.3 3.4

United States 6433 518 101             3.2 3.3

1991

Country

Exhibit 12.6: Summary Statistics and Standard Errors for IEA’s Trends in Reading Literacy Study – Reading
Narrative Texts
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Sample Size Mean 
Proficiency

Standard 
Deviation

Jackknife 
Sampling 

Error

Overall 
Standard 

Error

Greece 1109 509 91             5.1 5.2

Hungary 4707 464 111             4.3 4.4

Iceland 1797 502 97             3.1 3.3

Italy 1590 513 99             4.4 4.5

New Zealand 1188 510 101             5.2 5.3

Singapore 3601 495 91             6.5 6.6

Slovenia 1502 489 92             3.1 3.3

Sweden 5361 496 121             4.0 4.1

United States 1826 521 80             5.3 5.4

2001

Country

Sample Size Mean 
Proficiency

Standard 
Deviation

Jackknife 
Sampling 

Error

Overall 
Standard 

Error

Greece 3516 476 95             4.3 4.3

Hungary 3009 443 115             4.7 4.8

Iceland 3961 483 116             1.8 1.9

Italy 2221 507 103             5.3 5.5

New Zealand 3016 502 102             3.8 3.9

Singapore 7326 489 78             3.0 3.1

Slovenia 3297 455 101             3.6 3.6

Sweden 4301 519 130             4.3 4.4

United States 6433 516 82             3.1 3.2

1991

Country

Exhibit 12.7: Summary Statistics and Standard Errors for IEA’s Trends in Reading Literacy Study – Reading
Expository Texts
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Sample Size Mean 
Proficiency

Standard 
Deviation

Jackknife 
Sampling 

Error

Overall 
Standard 

Error

Greece 1109 490 92             5.1 5.2

Hungary 4707 486 102             3.7 3.7

Iceland 1797 506 89             3.2 3.4

Italy 1590 499 93             4.4 4.5

New Zealand 1188 506 113             4.9 5.2

Singapore 3601 484 96             6.8 6.8

Slovenia 1502 502 92             3.6 3.8

Sweden 5361 506 122             3.9 4.4

United States 1826 520 90             5.9 6.1

2001

Country

Sample Size Mean 
Proficiency

Standard 
Deviation

Jackknife 
Sampling 

Error

Overall 
Standard 

Error

Greece 3516 443 95             4.6 4.9

Hungary 3009 468 97             4.1 4.3

Iceland 3961 479 96             1.4 1.7

Italy 2221 482 104             5.3 5.4

New Zealand 3016 491 102             3.9 4.0

Singapore 7326 465 76             3.0 3.1

Slovenia 3297 456 94             2.8 3.0

Sweden 4301 504 120             4.4 4.5

United States 6433 527 82             2.8 3.2

1991

Country

Exhibit 12.8: Summary Statistics and Standard Errors for IEA’s Trends in Reading Literacy Study – Reading
Documents



12.3 Reporting Student Achievement in
Reading

As described in earlier chapters, PIRLS
made extensive use of imputed proficiency
scores to report student achievement in
reading, for each of the two reading purpos-
es – reading for literary experience and to
acquire and use information – and for read-
ing overall. This section describes the proce-
dures followed in computing the principal
statistics used to summarize achievement in
the PIRLS 2001 International Report (Mullis,
Martin, Gonzalez, & Kennedy, 2003), includ-
ing country means based on plausible val-
ues, international benchmarks of
achievement, gender differences, and per-
formance on example items. It also presents
means and standard errors for the nine
countries participating in the Trends in IEA’s
Reading Literacy Study (Martin, Mullis,
Gonzalez, & Kennedy, 2003).

For each of the PIRLS reading scales, read-
ing overall and literary and informational
reading, the item response theory (IRT)
scaling procedure described in Chapter 11
yields five imputed scores or plausible val-
ues for every student. The difference
between the five values reflects the degree
of uncertainty in the imputation process.
Where the process yields consistent results,
the differences between the five values is
very small. To obtain the best estimate for
each of the PIRLS statistics, each one was
computed five times, using each of the five
plausible values in turn, and the results
averaged to derive the reported value. The
standard errors that accompany each
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reported statistic include two components:
one quantifying sampling error and the
other quantifying imputation error, as
described in the previous section.

National averages were computed as the
average of the weighted means for each of
the five plausible values. The weighted
mean for each plausible value was computed
as follows:

where:

is the country mean for plausible
value l

is the l-th plausible value for the
j-th student

is the weight associated with the
j-th student in class i,

N is the number of students in the
country’s sample.

These five weighted means were then aver-
aged to obtain the national average for each
country. To provide a reference point for
comparison purposes, PIRLS presented the
international average of many of the nation-
al statistics (means and percentages).
International averages were calculated by
first computing the national average for
each plausible value for each country and
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then averaging across countries. These five
estimates were then averaged to derive the
international average presented in the
PIRLS reports, as shown below:

where

is the international mean for plau-
sible value l

is the k-th country mean for plau-
sible value l

K is the number of countries.

12.3.1 Achievement Differences Across

Countries

A basic aim of the PIRLS 2001 international
report is to provide fair and accurate com-
parisons of student achievement across the
participating countries. Most of the exhibits
in the PIRLS reports summarize student
achievement by means of a statistic such as
a mean or percentage, and each statistic is
accompanied by its standard error, which is
a measure of the uncertainty due to student
sampling and the imputation process. In
comparisons of performance across coun-
tries, standard errors can be used to assess
the statistical significance of the difference
between the summary statistics.
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The multiple comparison charts presented in
the PIRLS 2001 international report facilitate
the comparison of the average performance
of a country with that of other participating
countries. Reading achievement means were
considered significantly different if the
absolute difference between them, divided
by the standard error of the difference, was
greater than the critical value of 1.96, corre-
sponding to a test of significance with 95%
confidence. For differences between coun-
tries, which can be considered as independ-
ent samples, the standard error of the
difference in means was computed as the
square root of the sum of the squared stan-
dard errors of each mean:

where se1 and se2 are the standard errors of
the means. Exhibit 12.9 shows the PIRLS
2001 means and standard errors used in the
calculation of statistical significance for the
PIRLS international report. 

The significance tests reported in these
charts have NOT been adjusted for multiple
comparisons. Although adjustments such as
the Bonferroni procedure guard against mis-
interpreting the outcome of multiple simul-
taneous significance tests, and have been
used in previous IEA studies,4 the results
vary depending on the number of countries 

  se se sediff = +1
2

2
2
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4 See Gonzalez and Gregory (2000) for a description of
the Bonferroni procedure applied to IEA’s TIMSS 1999
study.
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Mean S.E. Mean S.E. Mean S.E.

Argentina 419.527 5.935 419.187 5.792 422.417 5.448

Belize 326.829 4.697 329.596 4.853 332.175 4.947

Bulgaria 550.498 3.847 549.542 3.866 551.310 3.573

Canada (O,Q) 544.146 2.377 544.567 2.609 541.300 2.449

Colombia 422.428 4.447 425.326 4.248 423.629 4.283

Cyprus 493.976 2.982 498.129 2.532 489.898 2.970

Czech Republic 536.883 2.321 535.287 2.335 536.399 2.680

England 552.878 3.394 559.177 3.883 545.624 3.557

France 525.170 2.367 518.149 2.642 533.133 2.537

Germany 539.090 1.935 536.515 1.942 538.181 1.949

Greece 524.167 3.487 527.640 3.345 520.986 3.707

Hong Kong, SAR 527.871 3.079 517.553 3.063 537.238 2.933

Hungary 543.226 2.199 548.462 2.031 537.273 2.199

Iceland 512.417 1.199 520.071 1.307 504.089 1.467

Iran, Islamic Rep. of 413.833 4.182 420.843 4.470 408.398 4.642

Israel 508.939 2.835 510.049 2.598 506.763 2.880

Italy 540.729 2.352 543.101 2.697 536.155 2.357

Kuwait 396.471 4.295 393.803 3.824 403.247 4.542

Latvia 544.607 2.284 537.206 2.177 546.946 2.345

Lithuania 543.387 2.589 545.518 3.086 539.544 2.677

Macedonia, Rep. of 441.586 4.610 441.477 4.457 445.321 5.200

Moldova, Rep. of 491.743 3.967 479.938 3.703 504.888 4.688

Morocco 349.511 9.650 347.148 8.352 358.014 10.855

Netherlands 554.209 2.497 552.285 2.494 552.834 2.621

New Zealand 528.824 3.563 531.368 3.880 524.857 3.825

Norway 499.179 2.922 505.703 2.750 492.133 2.836

Romania 511.710 4.589 511.822 4.727 512.424 4.598

Russian Federation 527.933 4.432 523.490 3.870 531.450 4.323

Scotland 528.176 3.601 529.097 3.543 527.033 3.605

Singapore 527.948 5.156 528.483 5.565 527.356 4.803

Slovak Republic 518.087 2.846 512.119 2.581 522.135 2.709

Slovenia 501.518 1.966 499.358 1.816 503.123 1.924

Sweden 561.014 2.218 559.403 2.383 558.605 2.212

Turkey 449.354 3.537 448.186 3.377 451.811 3.797

United States 542.149 3.817 550.408 3.812 533.325 3.655

Country

Overall Reading Literary Information

Exhibit 12.9: Means and Standard Errors for International Comparisons – PIRLS 2001
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included in the adjustment, leading to
apparently conflicting results from compar-
isons using different numbers of countries. 

12.3.2 Comparing Achievement with the

International Mean

Many of the data exhibits in the PIRLS
2001 international reports show countries’
mean achievement compared with the inter-
national mean, together with a test of the
statistical significance of the difference
between the two. These significance tests
are based on the standard errors of the
national and international means.

When comparing each country’s mean with
the international average, PIRLS took into
account the fact that the country contri-
buted to the international standard error. To
correct for this contribution, PIRLS adjusted
the standard error of the difference. The
sampling component of the standard error of
the difference for country j was:

where

is the standard error of the differ-
ence due to sampling when coun-
try j is compared to the
international mean

K is the number of countries

is the sampling standard error for
country j
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is the sampling standard error for
country k

The imputation component of the standard
error was computed by taking the square
root of the imputation variance calculated
as follows

where dl is the difference between the inter-
national mean and the country mean for
plausible value l.

Finally, the standard error of the difference
was calculated as:

12.3.3 International Benchmarks of Reading

Achievement

In order to provide information about the
range of fourth-grade student reading
achievement, PIRLS identified four points
on the overall reading scale for use as inter-
national benchmarks, and reported the per-
centage of students reaching these
benchmarks in each country. These four
points correspond to the 90th, 75th, 50th,
and 25th international percentiles of stu-
dents achievement. The Top 10 percent
Benchmark was defined as the 90th per-
centile on the PIRLS reading scale, comput-
ed across all students in all participating
countries, with countries weighted in pro-
portion to the size of their fourth-grade
population. This point on the scale is the
point above which the top 10 percent of
students in the 2001 PIRLS assessment
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scored. If student reading achievement was
distributed in the same way across all coun-
tries, approximately 10 percent of students
within each country would be above the
90th percentile in the international distribu-
tion, regardless of the country's population
size. Similarly, the upper quarter bench-
mark is the 75th percentile on the scale,
above which the top 25 percent of students
scored; the median benchmark is the 50th
percentile, above which the top half of stu-
dents scored; and the Lower Quarter
Benchmark is the 25th percentile, the point
reached by the top 75 percent of students.

In computing these benchmarks, the data
were weighted so that each country con-
tributed as many students to the analysis as
it had students in the target population. In
other words, each country’s contribution to
determining the international benchmarks
was proportional to the estimated size of its
fourth-grade population. Exhibit 12.10
shows the weighted number of students
(estimated enrollment) each country con-
tributed to the estimation of the interna-
tional benchmarks.

The percentiles corresponding to the inter-
national benchmarks were computed sepa-
rately for each of the five plausible values
and the results averaged to arrive at the
final figure. The international benchmarks
are presented in Exhibit 12.11.
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Sample Size Estimated 
Enrollment

Argentina 3300 709193          

Belize 2909 7408          

Bulgaria 3460 95702          

Canada (O,Q) 8253 222012          

Colombia 5131 975170          

Cyprus 3001 10206          

Czech Republic 3022 123831          

England 3156 592787          

France 3538 717378          

Germany 7633 899014          

Greece 2494 97288          

Hong Kong, SAR 5050 88645          

Hungary 4666 117238          

Iceland 3676 4456          

Iran, Islamic Rep. of 7430 1812810          

Israel 3973 85802          

Italy 3502 573318          

Kuwait 7126 22318          

Latvia 3019 34213          

Lithuania 2567 43094          

Macedonia, Rep. of 3711 27365          

Moldova, Rep. of 3533 60634          

Morocco 3153 554573          

Netherlands 4112 181387          

New Zealand 2488 58122          

Norway 3459 58174          

Romania 3625 283340          

Russian Federation 4093 1823855          

Scotland 2717 64375          

Singapore 7002 49301          

Slovak Republic 3807 71409          

Slovenia 2952 21066          

Sweden 6044 118134          

Turkey 5125 977316          

United States 3763 3802557          

Country

2001

Exhibit 12.10: Sample Size and Estimated Fourth-
grade* Enrollment

* Fourth-grade in most countries.
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12.3.4 Gender Differences

PIRLS reported gender differences in stu-
dent achievement in reading overall, as well
as in the two reading purposes. Gender dif-
ferences were presented in an exhibit show-
ing the percentages of males and females
and their mean reading achievement in each
country, together with an indication of
whether the male-female difference in read-
ing achievement was statistically signifi-
cant. Because in most countries males and
females attend the same schools, the sam-
ples of males and females cannot be treated
as independent for the purpose of statistical
significance testing. Accordingly, PIRLS
used a jackknife procedure applicable to
correlated samples for estimating the stan-
dard error of the male-female difference.
This involved computing the average differ-
ence between boys and girls once for each
of the 75 replicate samples, and five more
times, once for each plausible value, as
described earlier in this chapter.

12.3.5 Reporting Student Performance on

Individual Items

To portray student achievement as fully as
possible, the PIRLS 2001 international
report presents many examples of the items
used in the assessment, together with the
percentage of students in each country
responding correctly to or earning partial
credit on each item. The base of this per-
centage was the total number of students
tested on an item. For multiple-choice items,

the weighted percentage of students that
answered the item correctly was reported.
For constructed-response items with more
than one score level, the weighted percent-
age of students that achieved partial or full
credit was reported. Omitted and not
reached items were treated as incorrect.

When computing the percent correct for
individual example items, student respons-
es were classified in the following way: for
multiple-choice items, a response to item j
was classified as correct (Cj) when the cor-
rect option was selected; incorrect (Wj)
when the incorrect option or no option was
selected; invalid (Ij) when two or more
options were selected; not reached (Rj)
when it was assumed that the student
stopped working on the test before reach-
ing the question; and not administered (Aj)
when the question was not included in the
student’s booklet or had been mistranslated
or misprinted. For a particular score level
of a constructed-response item, student
responses to item j were classified as cor-
rect (Cj) when the corresponding number of
points was obtained; incorrect (Wj) when
the wrong answer or an answer worth less
than the maximum points was given;
invalid (Nj) when the response was not leg-
ible or interpretable or was simply left
blank; not reached (Rj) when it was deter-
mined that the student stopped working on
the test before reaching the question; and
not administered (Aj) when the question
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90th Percentile 75th Percentile 50th Percentile 25th Percentile

Reading Scale Score 615 570 510 435

Exhibit 12.11: International Benchmarks of Fourth-grade Reading Achievement

* Fourth-grade in most countries.
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Mean S.E. Mean S.E. Mean S.E. Mean S.E.

Greece 507.020 5.875 466.270 4.501 512.667 4.795 478.800 3.684

Hungary 475.099 3.887 459.061 4.005 479.152 3.130 467.334 3.228

Iceland 512.898 3.523 485.921 1.534 523.860 3.337 492.789 1.627

Italy 512.607 4.417 500.461 5.368 517.126 4.084 507.407 4.650

New Zealand 502.130 5.322 498.397 4.144 495.541 5.341 500.226 4.309

Singapore 488.500 7.950 480.629 3.565 487.209 8.631 486.334 3.525

Slovenia 493.407 3.702 457.673 3.191 490.279 3.661 465.302 3.023

Sweden 497.703 3.879 512.965 4.204 496.234 3.574 513.344 3.409

United States 510.636 6.320 520.839 3.249 497.934 6.834 517.813 3.317

Country 2001

Narrative Text

1991 1991

Overall Reading

2001

Mean S.E. Mean S.E. Mean S.E. Mean S.E.

Greece 509.115 5.171 476.493 4.307 490.396 5.220 442.707 4.853

Hungary 464.450 4.357 443.036 4.807 486.078 3.709 467.601 4.281

Iceland 501.637 3.301 483.479 1.889 506.258 3.411 478.690 1.698

Italy 513.056 4.487 506.798 5.530 498.935 4.458 481.980 5.392

New Zealand 510.497 5.256 502.431 3.903 506.243 5.168 490.688 4.034

Singapore 495.489 6.550 489.406 3.111 483.681 6.798 465.439 3.100

Slovenia 488.913 3.285 455.105 3.635 502.402 3.794 455.651 2.968

Sweden 496.238 4.063 518.965 4.436 506.343 4.354 504.007 4.532

United States 520.605 5.398 515.738 3.211 519.664 6.122 526.849 3.157

Documents

2001 1991Country 2001 1991

Expository Text

Exhibit 12.12: Means and Standard Errors for International Comparisons – IEA’s Trends in Reading Literacy
Study 1991–2001
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was not included in the student’s booklet
or had been mistranslated or misprinted.
The percent correct for an item (Pj) was
computed as:

where cj, wj, ij, rj and nj are the weighted
counts of the correct, wrong, invalid, not
reached, and not interpretable responses to
item j, respectively.

12.3.6 Trends in Achievement on the IEA

Reading Literacy Test 1991–2001

The Trends in IEA’s Reading Literacy Study
was designed to describe changes in per-
formance from 1991 to 2001 on IEA’s 1991
reading literacy test. Nine of the PIRLS
countries that participated in 1991 took
part in the study. Exhibit 12.12 presents
average achievement for the nine participat-
ing countries in 1991 and 2001 for overall
reading literacy and for narrative texts,
expository texts, and documents.

12.4 Describing International
Benchmarks of Student
Achievement5

To describe the level of comprehension of
students scoring at the international bench-
marks, PIRLS used scale anchoring to sum-
marize and describe student achievement at
these four points on the reading scale – Top
10% Benchmark, Upper Quarter Benchmark,
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=
+ + + +

Median Benchmark, and Lower Quarter
Benchmark. Scale anchoring involves identi-
fying items that students scoring at the
anchor points (the international benchmarks)
can answer correctly and having reading
experts review the items, delineate the kind
of comprehension they require, and summa-
rize this in a brief description for each
anchor point. 

12.4.1 Identifying the Anchor Items

The first step in the scale-anchoring proce-
dure is to establish criteria for identifying
those students scoring at the anchor points
– the international benchmarks in the case
of PIRLS. Following the procedure used in
previous IEA studies, a student scoring
within five scale score points of a bench-
mark was deemed to be scoring at that
benchmark. The score ranges around each
benchmark and the number of students
scoring in each range are shown in Exhibit
12.13. The range of plus and minus five
points around a benchmark is intended to
provide an adequate sample in each group,
yet be small enough so each benchmark
anchor point is still distinguishable from
the next. The data analysis for the scale
anchoring was based on these students
scoring at each anchor point.

Having identified the students scoring at
each benchmark anchor point, the next step
is to choose criteria for determining
whether particular items anchor at each of
the anchor points. An important feature of
the scale anchoring method is that it yields
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5 The description of the scale anchoring procedure was
adapted from Kelly (1999) and Gregory & Mullis (2000).



descriptions of the comprehension of stu-
dents reaching certain performance levels
on a scale, and that these descriptions
reflect demonstrably different accomplish-
ments from anchor point to anchor point.
The process entails the delineation of sets of
items that students at each benchmark
anchor point are very likely to answer cor-
rectly and that discriminate between per-
formance at the various benchmarks.
Criteria are applied to identify the items
that are answered correctly by most of the
students at the anchor point, but by fewer
students at the next lower point. 

Anchoring Criteria
In scale anchoring, the anchor items for
each point are intended to be those that dif-
ferentiate between adjacent anchor points,
e.g., between the Top 10% and the Upper
Quarter international benchmarks. To meet
this goal, the criteria for identifying the
items must take into consideration perform-
ance at more than one anchor point.
Therefore, in addition to a criterion for the
percentage of students at a particular
anchor point correctly answering an item, it
is necessary to use a criterion for the per-
centage of students scoring at the next
lower anchor point who correctly answer an
item. For multiple choice items, the criteri-
on of 65 percent was used for the anchor
point, since students would be likely (about
two-thirds of the time) to answer the item
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correctly. The criterion of less than 50 per-
cent was used for the next lower point,
because with this response probability, stu-
dents were more likely to have answered
the item incorrectly than correctly. For con-
structed response items the criterion of
50% was used for the anchor point and no
criterion was used for the lower points.

The criteria used to identify multiple choice
items that “anchored” are outlined below:

For the 25th percentile (the Lower Quarter
Benchmark), an item anchored if:

• At least 65 percent of students scoring in
the range answered the item correctly

• Because the 25th percentile is the lowest
point, items were not identified in terms
of performance at a lower point

For the 50th percentile (the Median
Benchmark), an item anchored if:

• At least 65 percent of students scoring in
the range answered the item correctly
and

• Less than 50 percent of students at the
25th percentile answered the item correctly
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25th Percentile 50th Percentile 75th Percentile 90th Percentile

Scale Score 430 to 440 505 to 515 565 to 575 610 to 620

Students 3642 6259 6210 3480

Exhibit 12.13: Range Around Each Anchor Point and Number of Observations within Ranges
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For the 75th percentile (the Upper Quarter
Benchmark), an item anchored if:

• At least 65 percent of students scoring in
the range answered the item correctly
and

• Less than 50 percent of students at the
50th percentile answered the item correctly

For the 90th percentile (the Top 10% Bench-
mark), an item anchored if:

• At least 65 percent of students scoring in
the range answered the item correctly
and

• Less than 50 percent of students at the
75th percentile answered the item correctly

To supplement the pool of anchor items,
items that met a slightly less stringent set of
criteria were also identified. The criteria to
identify items that “almost anchored” were
the following:

For the 25th percentile, an item almost
anchored if:

• At least 60 percent of students scoring in
the range answered the item correctly

• Because the 25th percentile is the lowest
point, items were not identified in terms
of performance at a lower point

For the 50th percentile, an item almost
anchored if:

• At least 60 percent of students scoring in
the range answered the item correctly
and

• Less than 50 percent of students at the
25th percentile answered the item correctly

For the 75th percentile, an item almost
anchored if:

• At least 60 percent of students scoring in
the range answered the item correctly
and

• Less than 50 percent of students at the
50th percentile answered the item correctly

For the 90th percentile, an item almost
anchored if:

• At least 60 percent of students scoring in
the range answered the item correctly
and

• Less than 50 percent of students at the
75th percentile answered the item cor-
rectly

To further supplement the pool of items,
items that met only the criterion that at
least 60 percent of the students answered
correctly (regardless of the performance of
students at the next lower point) were iden-
tified. The three categories of items were
mutually exclusive, and ensured that all of
the items were available to inform the
descriptions of student achievement at the
anchor levels. 
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Computing the Item Percent Correct 
at Each Level 
The percentage of students scoring in the
range around each anchor point that
answered the item correctly was computed.
To that end, students were weighted to con-
tribute proportionally to the size of the stu-
dent population in a country. About half of
the PIRLS 2001 items are scored dichoto-
mously. For these items, the percentage of
students at each anchor point who
answered each item correctly was comput-
ed. Some of the open-ended items, however,
are scored on a partial-credit basis (one,
two, or three points); these were trans-
formed into a series of dichotomously
scored items, as follows. Consider an item
that was scored 0, 1, or 2. Two variables
were created:

• v1 = 1 if the student receives a 1, or 2,
and 0 otherwise

• v2 = 1 if the student receives a 2 and 0
otherwise.
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The percent of students receiving a 1 on v1
and the percentage of those receiving a 1 on
v2 were computed. This yielded the percent
of students receiving at least one point, and
full credit. 

Identifying Anchor Items
For the PIRLS 2001 reading scale, the crite-
ria described above were applied to identify
the items that anchored, almost anchored,
and met only the 60 to 65 percent criterion.
Exhibits 12.14 and 12.15 present the num-
ber of these items at each anchor point. 

Including items meeting the less stringent
anchoring criteria substantially increased
the number of items that could be used to
characterize performance at each anchor
point, beyond what would have been avail-
able if only the items that met the
65%–50% criteria were included. Even
though these items did not meet the
65%–50% anchoring criteria, they were
still items that students scoring at the
anchor points had a high probability of
answering correctly. 
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Anchored Almost 
Anchored

Met 60–65% 
Criterion Total

25th Percentile 11                  3                  0                  14                  

50th Percentile 6                  1                  6                  13                  

75th Percentile 5                  4                  7                  16                  

90th Percentile 0                  0                  3                  3                  

Total 22                  8                  16                  46                  

Exhibit 12.14: Number of Multiple-Choice Items Anchoring at Each Anchor Level
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Exhibit 12.16 presents, by reading purpose,
the number of items that met the anchoring
criteria discussed above, at each international
percentile, and the number of items that
were too difficult for the 90th percentile.

12.4.2 Review of Anchor Items Development

of Anchor Level Descriptions 

Having identified the items that anchored
at each of the international benchmarks,
the next step was to have the items re-
viewed by reading experts to develop
descriptions of the level of reading com-
prehension the items demand. In view of
their extensive experience in reading and
their thorough knowledge of the PIRLS
frameworks and achievement tests, the
PIRLS Reading Development Group (RDG)

was asked to perform this task. In prepara-
tion for the review by the RDG, the items
were organized in binders grouped by
benchmark anchor point and within anchor
point by reading purpose, each binder hav-
ing four sections, corresponding to the four
anchor points. Within each section, the
items were sorted by reading purpose and
then by the anchoring criteria they met –
items that anchored, followed by items that
almost anchored, followed by items that met
only the 60 to 65 percent criteria. The fol-
lowing information was included for each
item: its PIRLS 2001 reading purpose and
reading process categories; its answer key;
percent correct at each anchor point; and
overall international percent correct. For
constructed-response items, the scoring
guides were included. 

The PIRLS International Study Center con-
vened the RDG for a three-day meeting. The
assignment consisted of three tasks: (1)
work through each item in each binder and
arrive at a short description of the knowl-
edge, understanding, and/or skills demon-
strated by students answering the item
correctly; (2) based on the items that
anchored, almost anchored, and met only
the 60–65 percent criterion, draft a descrip-
tion of the level of comprehension demon-
strated by students at each of the four
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Anchored

25th Percentile 15                      

50th Percentile 31                      

75th Percentile 17                      

90th Percentile 11                      

Too difficult for 90th 13                      

Exhibit 12.15: Number of Constructed-Response
Point Values Anchoring at Each Anchor Level

25th 
Percentile

50th 
Percentile

75th 
Percentile

90th 
Percentile

Too Difficult 
for 90th 

Percentile
Total

Information Purpose 12 19 20 7 9 67

Literary Purpose 17 25 13 7 4 66

Exhibit 12.16: Number of Point Values Anchoring* at Each Anchor Level, by Reading Purpose

* The numbers in each column include those point values that met or nearly met the anchoring criteria.



benchmark anchor point; and (3) select
example items to support and illustrate the
anchor point descriptions. Following the
meeting, these drafts were edited and
revised as necessary for use in the PIRLS
2001 International Report. 

12.5 Reporting Questionnaire Data

As described in chapter 3, PIRLS 2001
used four questionnaires to gather infor-
mation about students’ home and school
environments and their experiences in
learning to read: 

1. Students answered questions pertaining
to their home and school experiences in
learning to read, including instructional
experiences, self-perception and atti-
tudes towards reading, out-of-school
reading habits, computer use, home liter-
acy resources, and basic demographic
information. 

2. Parents or caregivers of the sampled stu-
dents responded to questions about the
students’ early reading experiences,
child-parent literacy interactions, par-
ents’ reading habits and attitudes, home-
school connections, and demographic and
socioeconomic indicators. 

3. The teachers of the sampled students
were asked about characteristics of the
class tested, instructional activities for
teaching reading, classroom resources,
assessment practices, and about their
education, training, and opportunities for
professional development. 
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4. The principals of schools reported on
enrollment and school characteristics,
school organization for reading instruc-
tion, school staffing and resources, home-
school connections, and the school
environment.

The PIRLS 2001 International Report
devotes five chapters to the questionnaire
data, dealing with literacy-related activities
in the home, the school curriculum and
organization for teaching reading, teachers
and reading instruction, school contexts,
and students’ reading attitudes, self-con-
cept, and out-of-school activities.

Summary Indices from Background Data
To summarize the information obtained
from the background questionnaires con-
cisely, and focus attention on educationally
relevant support and practice, PIRLS some-
times combined information from a number
of questions to form an index that was more
global and reliable than the component
questions. According to the responses of
students, their parents, teachers or school
principals, students were placed in a
“high,” “medium,” or “low” category for
each index, with the high level being set so
that it corresponds to conditions or activi-
ties generally associated with higher aca-
demic achievement. For example, a
three-level index of home educational
resources was constructed from students’
responses to two questions about home edu-
cational resources: number of books in the
home and educational aids in the home
(computer, study desk/table for own use,
books of their own, access to a daily news-
paper); and parents’ responses to two ques-
tions: number of children’s books in the
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Name of Index Label Exhibita Analysis Method

Index of 
Early Home 
Literacy Activities 

EHLA 4.10

Index based on parents’ responses to the frequency of the following activities 
they engaged in with their child prior to entry into primary school: read books; tell 
stories; sing songs; play with alphabet toys (e.g., blocks with letters of the alphabet); 
play word games; or read aloud signs and labels. Average is computed across the 
6 items based on a 3-point scale: Never or almost never = 1, Sometimes = 2, and 
Often = 3. High level indicates an average of greater than 2.33 through 3. Medium 
level indicates an average of 1.67 through 2.33. Low level indicates an average of 
1 to less than 1.67.

Index of Home 
Educational 
Resources 

HER 4.60

Index based on students’ responses to two questions about home educational 
resources: number of books in the home, and educational aids in the home 
(computer, study desk/table for own use, books of their own, access to a daily 
newspaper); and parents’ responses to two questions: number of children’s books 
in the home, and parents’ education. High level indicates more than 100 books in 
the home; more than 25 children’s books; 3 or 4 educational aids; and highest 
level of education for either parent is finished university. Low level indicates 25 or 
fewer books in the home; 25 or fewer children’s books; 2 or fewer educational aids; 
and highest level of education for either parent is some secondary or less. Medium 
level includes all other combinations of responses.

Index of Parents’ 
Attitudes Toward 
Reading 

PATR 4.17

Index based on parents’ agreement with the following: I read only if I have to; 
I like talking about books with other people; I like to spend my spare time reading; 
I read only if I need information; and Reading is an important activity in my home. 
Average is computed across the 5 items based on a 4-point scale: Disagree a lot = 1, 
Disagree a little = 2, Agree a little = 3, and Agree a lot = 4. Responses for negative 
statements were reverse-coded. High level indicates an average of greater than 3 
through 4, Medium level indicates an average of 2 through 3, and Low level 
indicates an average of 1 to less than 2.

Index of Reading 
for Homework RFH 6.34

Index based on teachers’ responses to two questions: How often do you assign 
reading as part of homework (for any subject)? In general, how much time do you 
expect students to spend on homework involving reading (for any subject) each time 
you assign it? High level indicates students are expected to spend more than 3
minutes at least 1-2 times a week. Low level indicates students are never assigned 
homework or are expected to spend no more than 30 minutes less than once a week. 
Medium level indicates all other combinations of frequencies.

Index of 
Home-School 
Involvement 

HSI 7.90

Index based on principals’ responses to how often and what percentage of 
students’ parents participate in the following provided by the school: teacher-parent 
conferences; letters, calendars, newsletters, etc., sent home to provide information 
about school; written reports (report cards) of child’s performance sent home; and 
events at school to which parents are invited. High level indicates that 4 or more times 
a year schools hold teacher-parent conferences and events at school attended by more 
than half of the parents; send home letters, calendars, newsletters, etc., with 
information about the school 7 or more times a year; and send written reports (report 
cards) of child’s performance 4 or more times a year. Low level indicates schools never 
hold teacher-parent conferences, or if they do, only 0-25% of parents attend; schools 
never hold events, or do so only yearly, attended by 0-25% of parents; send home 
letters, calendars, newsletters, etc., no more than 3 times a year; and send home 
written reports of children’s performance never or only once a year. Medium level 
indicates all other combinations.

Exhibit 12.17: Summary Indices from Background Data in the PIRLS 2001 International Report

a Exhibit number in the international report where data based on the index were presented.
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Name of Index Label Exhibita Analysis Method

Index of 
Principals’ 
Perceptions of 
School Climate 

PPSC 7.14

Index based on principals’ characterization in their school: teachers’ job satisfaction; 
teachers’ expectations for student achievement; parental support for student 
achievement; students’ regard for school property; and students’ desire to do well in school.
Average is computed on a 5-point scale: Very high = 1, High = 2, Medium = 3, 
Low = 4, and Very low = 5. High level indicates an average of 1 to less than 2.33. 
Medium level indicates an average of 2.33 through 3.67. Low level indicates an 
average of greater than 3.67 through 5.

Index of 
Principals’ 
Perceptions of 
School Safety 

PPSS 7.17

Index based on principals’ responses about the degree each was a school problem: 
classroom disturbances; cheating; profanity; vandalism; theft; intimidation or verbal 
abuse of other students; and physical conflicts among students. Average is computed 
on a 4-point scale: Not a problem = 1, Minor problem = 2, Moderate problem = 3, and 
Serious problem = 4. High level indicates an average of 1 to less than 2. Medium level 
indicates an average of 2 through 3. Low level indicates an average of greater than 3 
through 4.

Index of 
Availability of 
School Resources 

ASR 7.18

Index based on principals’ responses to how much the school’s capacity to provide 
instruction is affected by a shortage or inadequacy of the following: instructional 
staff; teachers quali- fied to teach reading; instructional materials; supplies (e.g., 
paper, pencils); school buildings and grounds; heating/cooling and lighting systems; 
instructional space (e.g., classrooms); special equipment for physically disabled 
students; computers for instructional purposes; computer software for instructional 
purposes; computer support staff; library books; and audiovisual resources. Average 
is computed on a 4-point scale: Not at all = 1, A little = 2, Some = 3, and A lot = 4. 
High level indicates an average of 1 to less than 2. Medium level indicates an average 
of 2 through 3. Low level indicates an average of greater than 3 through 4.

Index of 
Students’ Attitudes 
Toward Reading 

SATR 8.1 and 8.2

Index based on students’ agreement with the following: I read only if I have to; I like 
talking about books with other people; I would be happy if someone gave me a book 
as a present; I think reading is boring; and I enjoy reading. Average is computed on 
a 4-point scale: Disagree a lot = 1, Disagree a little = 2, Agree a little = 3, and 
Agree a lot = 4. Responses for negative statement were reverse-coded. High level 
indicates an average greater than 3 through 4. Medium level indicates an average 
of 2 through 3. Low level indicates an average of 1 to less than 2.

Index of 
Students’ Reading 
Self Concept 

SRSC 8.3 and 8.4

Index based on students’ agreement with the following: reading is very easy for me; 
I do not read as well as other students in my class; and reading aloud is very hard for 
me. Average is computed on a 4-point scale: Disagree a lot = 1, Disagree a little = 2, 
Agree a little = 3, and Agree a lot = 4. Responses for negative statement were 
reverse-coded. High indicates an average of greater than 3 through 4. Medium 
indicates an average of 2 through 3. Low indicates an average of 1 to less than 2.

Exhibit 12.17: Summary Indices from Background Data in the PIRLS 2001 International Report (continued)

a Exhibit number in the international report where data based on the index were presented.
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home, and parents’ education. Students
were assigned to the high level if there were
more than 100 books, more than 25 chil-
dren’s books, and at least three of the edu-
cational aids in the home, and at least one
parent finished university. Students at the
low level had 25 or fewer books, 25 or
fewer children’s books, no more than two
educational aids, and the highest level of
education for either parent was some sec-
ondary or less. Students with all other
response combinations were assigned to the
middle category.

The 10 indices constructed for the PIRLS
2001 international report are listed in
Exhibit 12.17.

The exhibit that displays each index shows
the percentages of students at each level of
the index, together with their reading
achievement. In addition, the percentage at
the high level was displayed graphically,
with the countries ranked in order.

12.5.1 Reporting Student Questionnaire

Data

Reporting the data from the student ques-
tionnaire was fairly straightforward. Most
of the exhibits in the international report
that include data from the student ques-
tionnaire present weighted percentages of
students in each country for each response
category, together with the mean reading
achievement of those students. International
averages are also displayed for each catego-
ry. In general, jackknife standard errors
accompany the statistics reported. In addi-
tion to the exhibits showing percentages of
students overall, the international report

include some information separately by
gender. For gender-based exhibits, the per-
centages of boys and girls in each category
were displayed, and the statistical signifi-
cance of the difference between genders
was indicated. 

12.5.2 Reporting Teacher Questionnaire Data

The teacher of each PIRLS fourth-grade
class was asked to complete a questionnaire
to provide information about the students
in the class, reading instruction for those
students, computer use and library facili-
ties, homework and assessment, and about
the teacher’s own education and profession-
al training and development. Because the
sampling for the teacher questionnaires was
based on participating students, the teach-
ers that responded do not necessarily repre-
sent all of the teachers of the target grade in
each of the PIRLS countries. Rather, they
represent teachers of the representative
samples of students assessed. It is important
to note that in the international report, the
student was always the unit of analysis,
even when information from the teacher
questionnaires was being reported. That is,
the data presented are the percentages of
students whose teachers reported various
characteristics or instructional strategies.
Using the student as the unit of analysis
makes it possible to describe the instruction
received by representative samples of stu-
dents. Although this approach may provide
a different perspective from that obtained
by simply collecting information from
teachers, it is consistent with the PIRLS
goals of illuminating students’ educational
contexts and performance.
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Although the vast majority of the PIRLS
classes were taught by a single teacher, in
Sweden each class had two teachers, each of
which completed a teacher questionnaire.
For reporting in these cases, the student's
sampling weight was divided between the
teachers, so that the student's contribution
to student population estimates thus
remained constant regardless of the number
of teachers. This was consistent with the
policy of reporting attributes of teachers
and their classrooms in terms of the per-
centages of students taught by teachers
with these attributes. 

12.5.3 Reporting Parents’ Questionnaire

Data

The PIRLS Learning to Read Survey was
completed by the parents or primary care-
givers of the students participating in the
study. Like the teacher questionnaire, the
data from the parents’ questionnaire were
linked to the student, who was always the
unit of analysis, even when information
from the parents’ questionnaires was being
reported. That is, the data presented are the
percentages of students whose parents
reported various characteristics or instruc-
tional strategies. 

12.5.4 Reporting School Questionnaire Data

The principals of the selected schools in
PIRLS completed questionnaires on the
school contexts in which the learning and
teaching of reading occur. Although
schools constituted the first stage of sam-
pling, the PIRLS school sample was
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designed to optimize the student sample,
not to provide an optimal sample of
schools.6 Therefore, like the teacher data,
the school-level data were reported using
the student as the unit of analysis to
describe the school contexts for the repre-
sentative samples of students. In general,
the exhibits based on the school data pres-
ent percentages of students in schools with
different characteristics for each country
and for the international average.

12.5.5 Reporting Response Rates for

Background Questionnaire Data

While it is desirable that all questions
included in a data collection instrument be
answered by all intended respondents, a
certain percentage of non-response is
inevitable. Not only do some questions
remain unanswered; sometimes entire ques-
tionnaires are not completed or not
returned. In PIRLS 2001, since students,
parents, teachers, or principals sometimes
did not complete the questionnaire assigned
to them or some questions within it, certain
variables had less than a 100 percent
response rate.

The handling of non-responses varied
depending on how the data were to be
reported. For background variables that
were reported directly, the non-response
rates indicate the percentage of students for
whom no response was available for a given
question. In general, derived variables
based on more than one background ques-
tion were coded as missing if data for any

6 See Chapter 5 for a description of the PIRLS sampling
design.
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of the required background variables were
missing. However, for the 10 indices
described earlier in this chapter, cases were
coded as missing only if there was no
response for more the one-third of the
questions used to compute the index; index
values were be computed if there were
valid data for at least two-thirds of the
required variables. 

The tables in the PIRLS international
reports contain special notations on
response rates for the background variables.
Although in general the response rates for
background variables were high, some vari-
ables and some countries exhibited less than
acceptable rates. Since the student is the
unit of analysis, the non-response rates
given in the international report always
reflect the percentage of students for whom
the required responses from students, par-
ents, teachers, or schools were not available.
The following special notations were used
to convey information about response rates
in exhibits in the international report.

• For a country where student, parent,
teacher or school responses were avail-
able for 70 percent to 84 percent of the
students, an “r” appears next to the data
for that country.

• When student, parent, teacher or school
responses were available for 50 to 69 per-
cent of the students, an “s” appears next
to the data for that country. 

• When student, parent, teacher or school
responses were available for fewer than
50 percent of the students, an “x” re-
places the data.

• When the percentage of students in a
particular category fell below 2 percent,
achievement data were not reported in
that category. The data were replaced by
a tilde (~).

• When data were unavailable for all
respondents in a country, dashes (–) were
used in place of data in all of the affected
columns. 

12.5.6 Development of the PIRLS

International Report 

The goal of the PIRLS international report
was to describe fourth-grade students’ read-
ing achievement in participating countries
and present as much information as possible
about the contexts for learning to read.
Beginning in September 2001, staff at the
PIRLS International Study Center drafted
an outline of the report, and, following a
careful review of the questionnaires, devel-
oped specifications for the variables and
indices to be included. Staff also prepared
detailed analysis plans specifying how the
analyses underlying each proposed exhibit
in the draft report outline should be con-
ducted, and began work developing the
programs to implement the plans. Analysis
plans included detailed documentation of
the variables and response categories
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involved, and the specification for any
country-specific modifications to analyses
necessitated by national adaptations to
questions. These plans were incorporated in
analysis notes for each proposed exhibit.
The analyses required to produce the pro-
posed exhibits were planned, and prototype
exhibits prepared. 

The analysis plans, report outlines, and
prototype exhibits underwent a lengthy
review involving the National Research
Coordinators and project staff, following
which consensus was achieved as to the
contents of the international report, includ-
ing the indices and variables to be report-
ed. The analysis plans, outlines, and
prototype exhibits were reviewed at the
seventh meeting of the PIRLS 2001
National Research Coordinators in Athens,
Greece, in March 2002. Following this
meeting, the material was revised and
updated to reflect the ideas and suggestions
that were made. Some exhibits were delet-
ed or added, and some of the analyses or
presentational modes were modified.

After the data for all countries became
available for analysis in mid-2002, the
International Study Center conducted the
psychometric scaling of the reading
achievement data7 and implemented the
analyses documented in the analysis notes.
In September 2002, staff met with the
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PIRLS Reading Development Group to con-
duct scale-anchoring. Analyses were com-
pleted and the text of the report drafted in
November 2002, after which draft reports
were circulated by mail to NRCs for review.
The draft report was reviewed in detail by
NRCs at the eighth and final PIRLS NRC
meeting in Istanbul, Turkey, in December
2002. Comments and suggestions from NRCs
were incorporated into the final version of
the report. Final revisions were made in
January 2003, and the report was published
in April 2003 (Mullis et al., 2003). 

Chapter 12 · Statistical Analysis and Reporting of the PIRLS Data
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B

B.1 Introduction

For each country participating in PIRLS 2001, this appendix
describes the target population definition (where necessary), the
extent of coverage and exclusions, the use of stratification variables,
and any deviations from the general PIRLS sample design.

Sample Implementation
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B.2 ARGENTINA

B.2.1 Coverage and Exclusions

School-level exclusions consisted of very small schools (MOS less
than 8), and special schools (schools for disabled children and reme-
dial classrooms).

B.2.2 Sample Design

• Explicit stratification by province (province 02 versus all other
provinces), for a total of two strata

• Implicit stratification by province (25 provinces), urbanization
(rural/urban), and school type (public/private), for a total of 72
strata

• Small schools sampled with equal probabilities (small school defi-
nitions differ by province)

B.3 BELIZE

B.3.1 Coverage and Exclusions

School-level exclusions consisted of very small schools (MOS less
than 10).

B.3.2 Sample Design

• No explicit stratification

• Implicit stratification by school type (public/private), and region
(six regions) among public schools, for a total of seven strata

• Schools sampled with equal probabilities
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Sampled 1st 
Replacement

2nd 
Replacement

Province 02 30 0 28 2 0 0

All Other Provinces 120 0 105 3 0 12

Total 150 0 133 5 0 12

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.1: Allocation of School Sample in Argentina 
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B.4 BULGARIA

B.4.1 Coverage and Exclusions

School-level exclusions consisted of special schools (educable men-
tally disabled students, permanent physically or functionally dis-
abled students, students with criminal behavior) and very small
schools (MOS less than 8).

B.4.2 Sample Design

• Explicit stratification by school size (large schools, small schools),
for a total of two strata

• No implicit stratification

• Schools in the “Small Schools” stratum sampled with equal 
probabilities

B.5 CANADA

B.5.1 Coverage and Exclusions

Only Ontario and Quebec participated in the study. All other
provinces and Territories are excluded from national coverage.
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Sampled 1st 
Replacement

2nd 
Replacement

Large Schools 154 0 148 0 0 6

Small Schools 23 1 22 0 0 0

Total 177 1 170 0 0 6

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.3: Allocation of School Sample in Bulgaria 

Sampled 1st 
Replacement

2nd 
Replacement

Belize 150 0 119 1 0 30

Total 150 0 119 1 0 30

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.2: Allocation of School Sample in Belize 



School-level exclusions consisted of private schools, native schools,
special schools and very small schools (MOS less than 10) for
Ontario; and special schools, Northern schools, non-ministry
schools, and very small schools (MOS less than 10) for the province
of Quebec.

Within-school exclusions consisted of disabled students and non-
native speakers in both provinces. 

B.5.2 Sample Design

• Explicit stratification by province (two provinces), language
(French/English), school size (very large schools, large schools),
for a total of seven strata

• Explicit stratum for one specific school district in Ontario
(Rainbow District)

• Implicit stratification by school type in Quebec (public/private),
for a total of eight strata

• Very large schools sampled with equal probabilities in both
provinces

• Extra sample of schools in order to meet national objectives
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Sampled 1st 
Replacement

2nd 
Replacement

Rainbow District 2 0 2 0 0 0

English schools 120 0 102 8 4 6

Very Large French schools 4 0 3 0 0 1

Large French schools 76 0 71 0 0 5

French schools 100 0 100 0 0 0

Very Large English schools 4 0 4 0 0 0

Large English schools 81 0 77 1 0 3

387 0 359 9 4 15

Ontario

Quebec

Total

Non-
Participating 

Schools

Participating Schools
Ineligible 
Schools

Total 
Sampled 
Schools

Explicit Stratum

Exhibit B.4: Allocation of School Sample in Canada 
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B.6 COLOMBIA

B.6.1 Coverage and Exclusions

School level exclusions consisted of Amazonian and Orinoquian
regions (isolated regions), and evening schools (older student popu-
lation).

Within-school exclusions consisted of disabled students.

B.6.2 Sample Design

• Explicit stratification by urbanization (rural/urban), for a total of
two strata

• Implicit stratification by school type (public/non-public), for a
total of four strata

• Two classrooms sampled per selected school

• Small schools (MOS less than 20) sampled with equal probabilities

B.7 CYPRUS

B.7.1 Coverage and Exclusions

There were no reported school-level exclusions.

B.7.2 Sample Design

• Explicit stratification by district, for a total of four strata

• Implicit stratification by urbanization (rural/urban), for a total of
eight strata

• School sampled with equal probabilities
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Sampled 1st 
Replacement

2nd 
Replacement

Rural 59 0 43 12 3 1

Urban 91 0 76 12 1 2

Total 150 0 119 24 4 3

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.5: Allocation of School Sample in Colombia 



B.8 CZECH REPUBLIC

B.8.1 Coverage and Exclusions

School-level exclusions consisted of schools for functionally and
mentally disabled students, and Polish language schools.

B.8.2 Sample Design

• No explicit stratification

• Implicit stratification by school type (complete basic school/only
primary level), for a total of two strata

B.9 ENGLAND

B.9.1 Coverage and Exclusions

School-level exclusions consisted of special schools and very small
schools (MOS less than 8).

Within-school exclusions consisted of special needs pupils within
schools.
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Sampled 1st 
Replacement

2nd 
Replacement

Nicosia 55 0 54 1 0 0

Lanarka 43 0 42 1 0 0

Limassol 36 0 36 0 0 0

Pafos 16 0 16 0 0 0

Total 150 0 148 2 0 0

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.6: Allocation of School Sample in Cyprus 

Sampled 1st 
Replacement

2nd 
Replacement

Czech Republic 150 2 135 6 0 7

Total 150 2 135 6 0 7

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.7: Allocation of School Sample in Czech Republic 
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B.9.2 Sample Design

• Explicit stratification by school size (large/small), for a total of
two strata

• Implicit stratification by school type (primary, junior/middle,
independent) and school performance (six levels), for a total of 25
strata

• Schools in the “Small Schools” stratum sampled with equal 
probabilities

B.10 FRANCE

B.10.1 Coverage and Exclusions

School-level exclusions consisted of overseas territories (TOM), pri-
vate schools “without contract,” French schools in foreign countries
(Guyanne and La Reunion), specialized schools, and very small
schools (MOS less than 4).

B.10.2 Sample Design

• Explicit stratification by school size (large/small), for a total of
two strata

• Implicit stratification by school type (public, public ZEP, private),
for a total of six strata

• Schools in the “Small Schools” stratum sampled with equal 
probabilities

• Two classrooms sampled per selected school
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Sampled 1st 
Replacement

2nd 
Replacement

Small Schools 25 0 14 9 0 2

Large Schools 125 0 74 29 5 17

Total 150 0 88 38 5 19

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.8: Allocation of School Sample in England 



B.11 GERMANY

B.11.1 Coverage and Exclusions

School-level exclusions consisted of schools for disabled students
and very small schools (definition varies by state).

Within-school exclusions consisted of disabled students within
schools and non-native speakers.

B.11.2 Sample Design

• Explicit stratification by state (16 states), for a total of 16 strata

• Implicit stratification by school type (primary, special education),
for a total of 32 strata

• Small schools sampled with equal probabilities (small schools
defined by numbers shown in parentheses in table below)

• Two classrooms sampled per selected school

• Extra sample of schools in order to meet national objectives
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Sampled 1st 
Replacement

2nd 
Replacement

Large Schools 100 0 92 5 0 3

Small Schools 50 0 48 0 0 2

Total 150 0 140 5 0 5

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.9: Allocation of School Sample in France 
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B.12 GREECE

B.12.1 Coverage and Exclusions

School-level exclusions consisted of students taught in foreign lan-
guages only, schools for students with special needs, and very small
schools (MOS less than 3).

Within-school exclusions consisted of non-native language speakers. 

B.12.2 Sample Design

• Explicit stratification by school type (public, private) and school
size within public schools (small, large), for a total of three strata

• Implicit stratification by school type (public/private), urbaniza-
tion (rural/urban) within public schools and region (7 regions)
within public urban schools, for a total of 17 strata

• Schools in the “Small Public Schools” stratum sampled with
equal probabilities
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Sampled 1st 
Replacement

2nd 
Replacement

Baden-Württemberg (less than 21) 25 0 24 1 0 0

Bayern (less than 24) 5 0 5 0 0 0

Berlin (less than 46) 25 0 24 0 0 1

Branderburg (less than 25) 25 0 25 0 0 0

Bremen (less than 25) 25 0 23 1 0 1

Hamburg (less than 23) 25 0 25 0 0 0

Hessen (less than 23) 2 0 2 0 0 0

Mecklenburg-Vorpommern 
(less than 19) 3 0 2 0 0 1

Niedersachsen (less than 22) 15 1 14 0 0 0

Nordrhein-Westfalen (less than 24) 35 0 34 0 0 1

Rheinland-Pfalz 8 0 8 0 0 0

Saarland (less than 46) 6 0 6 0 0 0

Sachsen (less than 22) 2 0 2 0 0 0

Sachsen-Anhalt (less than 20) 7 0 7 0 0 0

Schleswig-Holstein (less than 19) 4 0 4 0 0 0

Thüringen (less than 46) 4 0 4 0 0 0

Total 216 1 209 2 0 4

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.10: Allocation of School Sample in Germany 



Trends in IEA’s Reading Literacy Study

B.12.3 Sample Design

Sampled every second PIRLS school, same target grade

B.13 HONG KONG, SAR

B.13.1 Coverage and Exclusions

School-level exclusions consisted of international schools and very
small schools (MOS less than 9).

B.13.2 Sample Design

• No explicit stratification

• Implicit stratification by gender (boys, girls, mixed), school type
(whole day, non-whole day) within mixed schools and district (18
districts) for mixed schools, for a total of 38 strata
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Sampled 1st 
Replacement

2nd 
Replacement

Large Public Schools 66 0 50 5 0 11

Small Public Schools 15 0 11 0 0 4

Private Schools 4 0 2 0 0 2

Total 85 0 63 5 0 17

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.11B: Allocation of School Sample in Greece (Trend)

Sampled 1st 
Replacement

2nd 
Replacement

Large Public Schools 132 0 110 6 4 12

Small Public Schools 29 0 17 0 2 10

Private Schools 9 0 6 0 0 3

Total 170 0 133 6 6 25

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.11A: Allocation of School Sample in Greece 
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B.14 HUNGARY

B.14.1 Coverage and Exclusions

School-level exclusions consisted of very small schools (MOS less
than 12).

B.14.2 Sample Design

• Explicit stratification by urbanization (cities and towns, villages)
and village size (four levels) within villages, for a total of four
strata

• Implicit stratification by urbanization (Budapest, county seats,
towns, villages) within cities and towns, counties (19 counties)
within cities and towns and regions (seven regions) within vil-
lages, for a total of 67 strata

• Extra sample of schools in order to meet national objectives
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Sampled 1st 
Replacement

2nd 
Replacement

Cities and Towns 100 0 98 0 0 2

Villages: 0-999 30 0 29 0 0 1

Villages: 1000-2999 30 0 30 0 0 0

Villages: 3000-4999 30 0 30 0 0 0

Villages: 5000-19999 30 0 29 0 0 1

Total 220 0 216 0 0 4

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.13: Allocation of School Sample in Hungary 

Sampled 1st 
Replacement

2nd 
Replacement

Hong Kong, SAR 150 0 115 29 3 3

Total 150 0 115 29 3 3

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.12: Allocation of School Sample in Hong Kong, SAR 



Trends in IEA’s Reading Literacy Study

B.14.3 Target Population

The target population consisted of students in grade 3.

B.14.4 Sample design

• Sampled a 3rd grade class in each participating PIRLS school

• Allocation of school sample unchanged (see table C13 above)

B.15 ICELAND

B.15.1 Coverage and Exclusions

School-level exclusions consisted of very small schools (MOS less
than 5).

Within-school exclusions consisted of disabled students.

B.15.2 Sample Design

• Implicit stratification by region (nine regions), for a total of nine
strata

• All schools and all classrooms in the sample

Trends in IEA’s Reading Literacy Study

B.15.3 Sample design

• Sampled every second PIRLS school, same target grade

• All classrooms in the sample
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Sampled 1st 
Replacement

2nd 
Replacement

Iceland 140 0 133 0 0 7

Total 140 0 133 1 0 7

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.14A: Allocation of School Sample in Iceland 
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B.16 ISLAMIC REPUBLIC OF IRAN

B.16.1 Coverage and Exclusions

School-level exclusions consisted of mentally and physically dis-
abled students

Within-school exclusions consisted of disabled students.

B.16.2 Sample Design

• Explicit stratification by school size (large/small) and school type
(public/private), for a total of four strata

• No implicit stratification

• Two classrooms sampled per selected school in the “Large
schools” strata

• Schools in the “Small schools” strata sampled with equal proba-
bilities
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Sampled 1st 
Replacement

2nd 
Replacement

Small Schools, Public 39 0 38 1 0 0

Small Schools, Private 16 0 15 1 0 0

Large Schools, Public 105 0 103 2 0 0

Large Schools, Private 24 0 24 0 0 0

Total 184 0 180 4 0 0

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.15: Allocation of School Sample in Islamic Republic of Iran 

Sampled 1st 
Replacement

2nd 
Replacement

Iceland 70 0 65 0 0 5

Total 70 0 65 0 0 5

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.14B: Allocation of School Sample in Iceland (Trend)



B.17 ISRAEL

B.17.1 Coverage and Exclusions

School-level exclusions consisted of special education schools,
extreme Orthodox Jewish schools, East Jerusalem Arab schools
teaching the Jordanian curriculum, and very small schools (MOS
less than 13).

Within-school exclusions consisted of disabled students.

B.17.2 Sample Design

• Explicit stratification by school type (Hebrew religious, Hebrew
secular, Arab), for a total of three strata

• Implicit stratification by socioeconomic status (three levels), for a
total of nine strata

• Five sampled Jordanian schools were excluded from data collec-
tion. As a result, all Jordanian schools (21 with 2,114 students)
were identified on the school sampling frame and added to the
excluded population

B.18 ITALY

B.18.1 Coverage and Exclusions

There were no reported school-level exclusions.

Within-school exclusions consisted of disabled students and non-
native language speakers.
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Sampled 1st 
Replacement

2nd 
Replacement

Hebrew, Religious 40 0 38 0 1 1

Hebrew, Secular 70 0 68 0 0 2

Arab 40 0 38 1 1 0

Total 150 0 144 1 2 3

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.16: Allocation of School Sample in Israel 
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B.18.2 Sample Design

• No explicit stratification

• Implicit stratification by regions (20 regions) and urbanization
(capital city, other towns), for a total of 40 strata

Trends in IEA’s Reading Literacy Study

B.18.3 Sample Design

• Sampled every second PIRLS school, same target grade

B.19 KUWAIT

B.19.1 Coverage and Exclusions

There were no reported school-level exclusions.

There were no reported within-school exclusions.

B.19.2 Sample Design

• Explicit stratification by region (five regions) and gender
(girls/boys), for a total of ten strata

• No implicit stratification

• Sampled all schools in strata 5, 6, 9 and 10

Appendix B · Sample Implementation

Sampled 1st 
Replacement

2nd 
Replacement

Italy 92 0 81 9 2 0

Total 92 0 81 9 2 0

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.17B: Allocation of School Sample in Italy (Trend)

Sampled 1st 
Replacement

2nd 
Replacement

Italy 184 0 164 15 5 0

Total 184 0 164 15 5 0

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.17A: Allocation of School Sample in Italy 



• Schools sampled with equal probabilities

• Two classrooms sampled per selected school

B.20 LATVIA

B.20.1 Coverage and Exclusions

School-level exclusions consisted of special schools, Lithuanian,
Polish, Ukrainian and Byelorussian schools, and very small schools
(MOS less than 6).

B.20.2 Sample Design

• Explicit stratification by school size (small, large, very large) and
language (Latvian, Russian), for a total of five strata

• Implicit stratification by regions (five regions), for a total of 23
strata

• Schools in “Very large schools” and “Small schools” strata sam-
pled with equal probabilities

• Because some schools had the possibility of being sampled twice
for each language group, the school weights on the school-level
file were re-calibrated to compensate for this effect

• One school sampled twice, once for each language group
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Sampled 1st 
Replacement

2nd 
Replacement

Al-Asima, Boys Schools 15 0 10 0 0 5

Al-Asima, Girls Schools 15 0 15 0 0 0

Hawali, Boys Schools 15 0 10 1 0 4

Hawali, Girls Schools 15 0 15 0 0 0

Al-Farwaniya, Boys Schools 15 0 15 0 0 0

Al-Farwaniya, Girls Schools 15 0 15 0 0 0

Al-Ahmadi, Boys Schools 15 0 13 1 0 1

Al-Ahmadi, Girls Schools 15 0 15 0 0 0

Al-Jahra, Boys Schools 15 0 10 0 0 5

Al-Jahra, Girls Schools 15 0 15 0 0 0

Total 150 0 133 2 0 15

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.18: Allocation of School Sample in Kuwait 
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B.21 LITHUANIA

B.21.1 Coverage and Exclusions

Coverage in Lithuania was restricted to students whose language of
instruction is Lithuanian. School-level exclusions consisted of very
small schools (MOS less than 4).

B.21.2 Sample Design

• No explicit stratification

• No implicit stratification

• 49 schools were treated as replacement schools because they had
at least one classroom with no chance of being sampled, due to an
inaccurate count of classrooms in the school
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Sampled 1st 
Replacement

2nd 
Replacement

Small Schools, Latvian 25 1 21 2 0 0

Large Schools, Latvian 73 0 68 4 1 1

Very Large Schools, Latvian 4 0 4 0 0 0

Small Schools, Russian 4 0 3 0 0 1

Large Schools, Russian 42 0 37 1 0 4

Total 148 1 133 7 1 6

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.19: Allocation of School Sample in Latvia

Sampled 1st 
Replacement

2nd 
Replacement

Lithuania 150 0 84 58 4 4

Total 150 0 84 58 4 4

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.20: Allocation of School Sample in Lithuania



B.22 REPUBLIC OF MACEDONIA

B.22.1 Coverage and Exclusions

School-level exclusions consisted of special schools and Turkish and
Serbian schools.

B.22.2 Sample Design

• Explicit stratification by school size (large, very large), for a total
of two strata

• Implicit stratification by language (Albanian/Macedonian) and
urbanization (rural/urban), for a total of eight strata

• Schools in “Very large schools” stratum sampled with equal prob-
abilities

• Because some schools had the possibility of being sampled twice
for each language group, the school weights on the school-level
file were re-calibrated to compensate for this effect

• Eight schools sampled twice, once for each language group

B.23 MOLDOVA

B.23.1 Coverage and Exclusions

School-level exclusions consisted of foreign language schools and
very small schools (MOS less than 6).

B.23.2 Sample Design

• No explicit stratification

• Implicit stratification by language (Romanian, Russian, mixed)
and by region (12 regions), for a total of 14 strata
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Sampled 1st 
Replacement

2nd 
Replacement

Large Schools 120 0 115 1 0 4

Very Large Schools 30 0 30 0 0 0

Total 150 0 145 1 0 4

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.21: Allocation of School Sample in Republic of Macedonia 
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• Small schools (MOS less than 26) sampled with equal probabilities

• Nine schools were treated as replacement schools because they
had at least one classroom with no chance of being sampled, due
to an inaccurate count of classrooms in the school

B.24 MOROCCO

B.24.1 Coverage and Exclusions

School-level exclusions consisted of very small schools (MOS less
than 5).

B.24.2 Sample Design

• Explicit stratification by school type (public/ private), for a total
of two strata

• Implicit stratification by regions (16 regions) and urbanization
(rural/urban), for a total of 33 strata

• Schools in the “Private schools” stratum sampled with equal
probabilities

• Small schools (MOS less than 30) sampled with equal probabilities
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Sampled 1st 
Replacement

2nd 
Replacement

Private Schools 8 0 6 0 0 2

Public Schools 150 0 111 0 0 39

Total 158 0 117 0 0 41

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.23: Allocation of School Sample in Morocco

Sampled 1st 
Replacement

2nd 
Replacement

Moldova 150 0 133 16 1 0

Total 150 0 133 16 1 0

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.22: Allocation of School Sample in Moldova



B.25 THE NETHERLANDS

B.25.1 Coverage and Exclusions

School-level exclusions consisted of special schools.

Within-school exclusions consisted of non-native language speakers.

B.25.2 Sample Design

• No explicit stratification

• Implicit stratification by mean student weight (three levels) and
by urbanization (five levels), for a total of 15 strata

• Small schools (MOS less than 23) sampled with equal probabilities

B.26 NEW ZEALAND

B.26.1 Target Population

Children scheduled to begin secondary school in 2005 (four years of
formal schooling)

B.26.2 Coverage and Exclusions

School-level exclusions consisted of correspondence schools, special
schools, Rudolph Steiner schools, and very small schools (MOS less
than 4).

Within-school exclusions consisted of special needs students.
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Sampled 1st 
Replacement

2nd 
Replacement

The Netherlands 150 0 80 32 22 16

Total 150 0 80 32 22 16

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.24: Allocation of School Sample in The Netherlands 
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B.26.3 Sample Design

• Explicit stratification for Maori immersion schools and urbaniza-
tion (rural/urban), for a total of three strata

• Implicit stratification by socioeconomic status indicator (low,
middle, high, NA), for a total of nine strata

Trends in IEA’s Reading Literacy Study

B.26.4 Coverage and Exclusions

Schools in the “Maori schools” stratum were excluded from the
Trends in IEA’s Reading Literacy study because they were not part
of the 1991 Reading Literacy study.

B.26.5 Sample Design

Sampled every second PIRLS school, same target grade

Appendix B · Sample Implementation

Sampled 1st 
Replacement

2nd 
Replacement

Major Urban Locations 51 0 46 4 1 0

Other Locations 24 0 21 0 1 2

Total 75 0 67 4 2 2

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.25B: Allocation of School Sample in New Zealand (Trend)

Sampled 1st 
Replacement

2nd 
Replacement

Maori Schools 6 0 5 0 1 0

Major Urban Locations 103 0 94 8 1 0

Other Locations 47 0 45 1 1 0

Total 156 0 144 9 3 0

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.25A: Allocation of School Sample in New Zealand



B.27 NORWAY

B.27.1 Coverage and Exclusions

School-level exclusions consisted of Sami language schools.

Within-school exclusions consisted of non-native language speakers.

B.27.2 Sample Design

• Explicit stratification by language (Bokmal/Nynorsk), by count of
classrooms (three levels), by economic status in municipalities
(four levels), and by immigration status (two levels), for a total of
44 strata

• Implicit stratification by counties (19 counties), for a total of 1
115 strata

• Two classrooms sampled per selected school

• One explicit stratum had no participating schools, it was added to
the exclusion population

• Alternate method for identifying replacement schools

• The jackknife zones ignore the last two levels of explicit stratifi-
cation to reduce the number of single-school zones
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Sampled 1st 
Replacement

2nd 
Replacement

No Immigrants 2 0 2 0 0 0

Immigrants 2 0 2 0 0 0

No Immigrants 3 0 2 0 0 1

Immigrants 3 0 3 0 0 0

No Immigrants 2 0 2 0 0 0

Immigrants 2 0 2 0 0 0

No Immigrants 2 0 1 0 0 1

Immigrants 2 0 0 1 0 1

No Immigrants 3 0 2 1 0 0

Immigrants 7 0 7 0 0 0

No Immigrants 3 0 3 0 0 0

Immigrants 6 0 5 1 0 0

No Immigrants 2 0 0 0 1 1

Immigrants 2 0 2 0 0 0

No Immigrants 2 0 2 0 0 0

Immigrants 2 2 0 0 0 0

No Immigrants 5 0 4 1 0 0

Immigrants 31 0 25 2 0 4

No Immigrants 2 0 1 0 0 1

Immigrants 10 0 7 1 0 2

High Expenditures Immigrants 2 0 1 0 0 1

No Immigrants 2 0 1 1 0 0

Immigrants 20 0 17 1 0 2

No Immigrants 2 0 1 0 0 1

Immigrants 2 0 2 0 0 0

No Immigrants 2 0 2 0 0 0

Immigrants 2 0 2 0 0 0

No Immigrants 2 0 0 1 0 1

Immigrants 2 0 1 0 0 1

No Immigrants 2 0 1 1 0 0

Immigrants 1 0 1 0 0 0

No Immigrants 2 0 2 0 0 0

Immigrants 3 0 2 0 0 1

No Immigrants 2 0 0 1 0 1

Immigrants 3 0 3 0 0 0

No Immigrants 2 0 1 0 0 1

Immigrants 2 0 0 2 0 0

Four Largest Cities Immigrants 1 0 1 0 0 0

No Immigrants 2 0 1 0 0 1

Immigrants 5 0 5 0 0 0

Medium 
Expenditures Immigrants 2 0 1 1 0 0

No Immigrants 2 0 1 0 0 1

Immigrants 2 0 1 0 0 1

Four Largest Cities Immigrants 2 0 0 0 1 1

Total 162 2 119 15 2 24

Low Expenditures

One 
Class

Two+ 
Class

Low Expenditures

Medium 
Expenditures

High Expenditures

Four Largest Cities

Low Expenditures

Medium 
Expenditures

High Expenditures

Four Largest Cities

Two+ 
Class

Bokmal

No 
Class

High Expenditures

Four Largest Cities

Low Expenditures

Four Largest Cities

Non-
Participating 

Schools

Ineligible 
Schools

Total 
Sampled 
Schools

One 
Class

Low Expenditures

Medium 
Expenditures

No 
Class

Explicit Stratum

Participating Schools

High Expenditures

Nynorsk

Medium 
Expenditures

Low Expenditures

Medium 
Expenditures

High Expenditures

Exhibit B.26: Allocation of School Sample in Norway 



B.28 ROMANIA

B.28.1 Coverage and Exclusions

School-level exclusions consisted of special schools and very small
schools (MOS less than 8).

B.28.2 Sample Design

• Explicit stratification by school size (small rural schools, large
schools), for a total of two strata

• Implicit stratification by regions (seven regions) and by urbaniza-
tion (Rural/Urban) within “Large schools” stratum, for a total of
21 strata

• All sampled pseudo-classrooms were ignored, they are added to
the excluded population

• Schools in “Small rural schools” stratum sampled with equal
probabilities

B.29 RUSSIAN FEDERATION

B.29.1 Target Population

The target population consisted of students in grade 3 in stream I
and of students in grade 4 in stream II.

B.29.2 Coverage and Exclusions

School-level exclusions consisted of schools for students with spe-
cial needs, schools where the language of instruction is not Russian,
and very small schools (MOS less than 6).

234 Appendix B · Sample Implementation

Sampled 1st 
Replacement

2nd 
Replacement

Large Schools 120 0 117 0 0 3

Small Rural Schools 30 0 27 0 0 3

Total 150 0 144 0 0 6

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.27: Allocation of School Sample in Romania
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Within-school exclusions consisted of disabled students and non-
native language speakers.

B.29.3 Sample Design

• Preliminary sampling of 45 regions from a frame of 89 regions, 17
regions large enough to be sampled with certainty

• No explicit stratification (the explicit strata in table C28 corre-
spond to the primary sampling units)

• Implicit stratification by school size (small, large), by urbaniza-
tion (six levels), and by school type (Primary, Basic, Secondary),
for a total of 1,094 strata

• Generally, four schools sampled per region, more schools sampled
in some certainty regions

• Schools in “Small Schools” strata sampled with equal probabili-
ties

Appendix B · Sample Implementation
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Sampled 1st 
Replacement

2nd 
Replacement

Sankt-Petersburg* 6 0 6 0 0 0

Archangelsk_obl 4 0 4 0 0 0

Komi 4 0 4 0 0 0

Karelia 4 0 4 0 0 0

Moscow* 10 0 10 0 0 0

Moscow_obl* 8 0 8 0 0 0

Voronezh_obl 4 0 4 0 0 0

Tula_obl 4 0 4 0 0 0

Bransk_obl 4 0 4 0 0 0

Yaroslavl_obl 4 0 4 0 0 0

Tambov_obl 4 0 4 0 0 0

Rasan_obl 4 0 4 0 0 0

Kaluga_obl 4 0 4 0 0 0

Bashkortostan* 8 0 8 0 0 0

Tatarstan* 6 0 6 0 0 0

N_Novgorod_obl* 4 0 4 0 0 0

Samara_obl* 4 0 4 0 0 0

Perm_obl* 4 0 4 0 0 0

Saratov_obl 4 0 4 0 0 0

Orenburg_obl 4 0 4 0 0 0

Udmurtia 4 0 4 0 0 0

Kirov_obl 4 0 4 0 0 0

Pensa_obl 4 0 4 0 0 0

Marii_Al 4 0 4 0 0 0

Krasnodar_kr* 6 0 6 0 0 0

Rostov_obl* 6 0 6 0 0 0

Dagestan* 6 0 6 0 0 0

Stavropol_kr* 4 0 4 0 0 0

Volvograd_obl 4 0 4 0 0 0

Alania 4 0 4 0 0 0

Sverdlovsk_obl* 6 0 6 0 0 0

Chelyabinsk_obl* 4 0 4 0 0 0

Hanty_Mansii_ok 4 0 4 0 0 0

Tumen_obl 4 0 4 0 0 0

Krasnoyarsk_obl* 4 0 4 0 0 0

Kemerovo_obl* 4 0 4 0 0 0

Irkutsk_obl* 4 0 4 0 0 0

Altay_kr 4 0 4 0 0 0

Novosibirsk_obl 4 0 4 0 0 0

Omsk_obl 4 0 3 1 0 0

Chita_obl 4 0 4 0 0 0

Tyva 4 0 4 0 0 0

Primorsk_kr 4 0 4 0 0 0

Saha 4 0 4 0 0 0

Magadan_obl 4 0 4 0 0 0

Total 206 0 205 1 0 0

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.28: Allocation of School Sample in Russian Federation

1 Strata marked with (*) were large enough to be selected with certainty
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B.30 SCOTLAND

B.30.1 Coverage and Exclusions

School-level exclusions consisted of special schools, Gaelic schools,
and very small schools (MOS less than 7).

Within-school exclusions consisted of special needs students.

B.30.2 Sample Design

• No explicit stratification

• Implicit stratification by Education Authority, for a total of 29
strata

B.31 SINGAPORE

B.31.1 Coverage and Exclusions

School-level exclusions for both PIRLS and the 10-year Trend Study
consisted of religious, private, and special (handicapped) schools.

B.31.2 Sample Design

All schools in the sample 

Appendix B · Sample Implementation

Sampled 1st 
Replacement

2nd 
Replacement

Scotland 150 0 113 5 0 32

Total 150 0 113 5 0 32

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.29: Allocation of School Sample in Scotland

Sampled 1st 
Replacement

2nd 
Replacement

Singapore 196 0 196 0 0 0

Total 196 0 196 0 0 0

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.30A: Allocation of School Sample in Singapore



Trends in IEA’s Reading Literacy Study

B.31.3 Target Population

The target population consisted of students in grade 3.

B.31.4 Sample Design

Sampled every second PIRLS school

B.32 SLOVAK REPUBLIC

B.32.1 Coverage and Exclusions

School-level exclusions consisted of foreign language schools and
very small schools (MOS less than 6).

B.32.2 Sample Design

• No explicit stratification

• Implicit stratification by region (eight regions), by school type
(comprehensive, primary), and by language (Slovak, Hungarian),
for a total of 26 implicit strata

• Small schools (MOS less than 24) sampled with equal probabilities

238 Appendix B · Sample Implementation

Sampled 1st 
Replacement

2nd 
Replacement

Singapore 98 0 98 0 0 0

Total 98 0 98 0 0 0

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.30B: Allocation of School Sample in Singapore (Trend)

Sampled 1st 
Replacement

2nd 
Replacement

Slovak Republic 150 0 130 19 1 0

Total 150 0 130 19 1 0

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.31: Allocation of School Sample in Slovak Republic
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B.33 SLOVENIA

B.33.1 Target Population

The target population consisted of students in grade 3.

B.33.2 Coverage and Exclusions

School-level exclusions consisted of schools where the language of
instruction is Italian, and very small schools (MOS less than 5).

Within-school exclusions consisted of children taught in English
(temporary residents).

B.33.3 Sample Design

• Explicit stratification by school size (very large schools, large
schools), for a total of two strata

• Implicit stratification by urbanization (five levels), for a total of
ten strata 

• Schools in “Very large schools” sampled selected with equal
probabilities

Trends in IEA’s Reading Literacy Study

B.33.4 Sample Design

Sampled every second PIRLS school, same target grade

Appendix B · Sample Implementation

Sampled 1st 
Replacement

2nd 
Replacement

Large Schools 138 0 136 1 0 1

Very Large Schools 12 0 11 0 0 1

Total 150 0 147 1 0 2

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.32: Allocation of School Sample in Slovenia

Sampled 1st 
Replacement

2nd 
Replacement

Large Schools 69 0 69 0 0 0

Very Large Schools 6 0 6 0 0 0

Total 75 0 75 0 0 0

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.32B: Allocation of School Sample in Slovenia (Trend)



B.34 SWEDEN

B.34.1 Coverage and Exclusions

School-level exclusions consisted of special schools for disabled stu-
dents, Non-Swedish speaking schools, hospital and refugee schools,
and very small schools (MOS less than 9 in public schools and MOS
less than 5 in independent schools).

Within-school exclusions consisted of disabled students and non-
native language speakers.

B.34.2 Sample Design

• Explicit stratification by school composition (grade 4 only, grades
3 and 4), school type (public/independent), and school size (large,
very large) within independent schools, for a total of six strata

• No implicit stratification

• Schools in “Very Large Schools” stratum sampled with equal
probabilities

• Small schools sampled with equal probabilities

• All classrooms sampled in selected schools

240 Appendix B · Sample Implementation

Sampled 1st 
Replacement

2nd 
Replacement

Independent, Grade 4 Only, 
Very Large Schools 1 0 1 0 0 0

Independent, Both Grades, Very Large 
Schools 2 0 2 0 0 0

Independent, Grade 4 Only 2 0 2 0 0 0

Independent, Both Grades 25 1 20 2 0 2

Public, Grade 4 Only 12 0 12 0 0 0

Public, Both Grades 108 0 105 2 0 1

Total 150 1 142 4 0 3

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.33A: Allocation of School Sample in Sweden
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Trends in IEA’s Reading Literacy Study

B.34.3 Target Population

The target population consisted of students in grade 3.

B.34.4 Sample Design

• Independent sample of 150 schools, but same sample design as in
PIRLS (there is no overlap between PIRLS and Trends in IEA’s
Reading Literacy Study school samples)

B.35 TURKEY

B.35.1 Coverage and Exclusions

School-level exclusions consisted of schools for handicapped,
schools with combined classes, schools with a bussing system
(remote), and very small schools (MOS less than 16).

B.35.2 Sample Design

• Explicit stratification by school type (private, public), for a total
of two strata

• Implicit stratification by region (81 regions) within public
schools, for a total of 82 strata

Appendix B · Sample Implementation

Sampled 1st 
Replacement

2nd 
Replacement

Independent, Both grades, 
Very Large Schools 2 0 2 0 0 0

Independent, Grade 3 Only 3 0 3 0 0 0

Independent, Both Grades 25 0 20 3 0 2

Public, Grade 3 Only 12 0 10 2 0 0

Public, Both Grades 108 0 107 1 0 0

Total 150 0 142 6 0 2

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.33B: Allocation of School Sample in Sweden (Trend)



• Schools in the “Private schools” stratum sampled with equal
probabilities

• Small schools (MOS less than 40) in the “Public Schools” stratum
sampled with equal probabilities

B.36 UNITED STATES

B.36.1 Coverage and Exclusions

School-level exclusions consisted of students in special education
schools, students in vocational/technical schools, and students in
alternative schools.

Within-school exclusions consisted of disabled students unable to
take the assessment and English language learners.

B.36.2 Sample Design

• An additional sampling stage was added prior to sampling
schools. Fifty-two PSUs were drawn at this stage following sys-
tematic probability proportional to size sampling procedures.
Extremely large PSUs were selected with certainty. Sorting of
schools within PSUs was done prior to sample the schools.

• Explicit stratification of PSUs by area status (metropolitan/non-
metropolitan) within the non-certainty PSUs

• Implicit stratification of PSUs by 1990-1997 change in population,
percent minorities, percent unemployed, and per capita income
within the non-certainty PSUs

242 Appendix B · Sample Implementation

Sampled 1st 
Replacement

2nd 
Replacement

Private Schools 4 0 4 0 0 0

Public Schools 150 0 150 0 0 0

Total 154 0 154 0 0 0

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.34: Allocation of School Sample in Turkey
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• Further explicit stratification of schools within sampled PSUs by
school type (public/private)

• Further implicit stratification of schools within sampled PSUs by
PSU and minority status (high, low) for public schools, and by
religious denomination (Catholic, other religions, non-sectarian),
and PSU for private schools

• The stratification shown in the table below was used for the com-
putation of school participation adjustments (the last two levels
of stratification were combined in order to derive the jackknife
zones).

Trends in IEA’s Reading Literacy Study

B.36.3 Sample Design

Sampled every second PIRLS school, same target grade

Appendix B · Sample Implementation

Sampled 1st 
Replacement

2nd 
Replacement

Public, Certainty PSUs 46 0 28 11 2 5

Private, Certainty PSUs 20 0 15 4 0 1

Public, Non-Certainty PSUs 104 0 63 16 9 16

Private, Non-Certainty PSUs 30 0 19 4 3 4

Total 200 0 125 35 14 26

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.35A: Allocation of School Sample in United States

Sampled 1st 
Replacement

2nd 
Replacement

Public, Certainty PSUs 23 0 16 4 0 3

Private, Certainty PSUs 10 0 3 5 1 1

Public, Non-Certainty PSUs 52 0 26 12 6 8

Private, Non-Certainty PSUs 15 0 9 3 0 3

Total 100 0 54 24 7 15

Non-
Participating 

Schools

Participating Schools

Explicit Stratum Ineligible 
Schools

Total 
Sampled 
Schools

Exhibit B.35B: Allocation of School Sample in United States (Trend)
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C

C.1 PIRLS 2001 Items To Be Deleted in Countries

Cyprus

N13 (incorrect scoring scheme used)

Moldova (Russian Only)

H06 (mistranslated item)

C.2 PIRLS 2001 Items Needing Constructed-Response
Category Recoding

All Countries

F12 (Recode 3 into 2)

N13 (Recode 2 into 1)

Country Adaptations to
Items and Item Scoring

245



C.3 Trends in IEA’s Reading Literacy Study Items 
To Be Deleted in Countries (1991 & 2001)

All Countries

D48 ADTEMPR02 (two apparently correct answers)

Greece

D42 ADBUSES03 (was not administered in 1991)

Hungary

E52 AEMARM01 (performed substantially different 
from 1991 to 2001)

Iceland

N60 ANGRAPA05 (unexpectedly difficult given rest of items
on test and performance of other countries)

Italy

N20 ANNODOG06 (unexpectedly difficult given rest of
items on test and performance of other countries)

Singapore

N17 ANNODOG03 (performed substantially different 
from 1991 to 2001)

N06 ANBIRD04 (was deleted for Singapore in 1991)

Slovenia

D13 ADMARIA02 (unexpectedly difficult given rest of items
on test and performance of other countries)

Sweden

N33 ADSHARK03 (unexpectedly difficult given rest of items
on test and performance of other countries)

D13 ADMARIA02 (performed substantially different 
from 1991 to 2001)

246 Appendix C · Country Adaptations to Items and Item Scoring



D
Parameters for IRT Analyses
of PIRLS Achievement Data

Scale
Name

Slope
(aj)

S.E.
(aj)

Location
(bj)

S.E.
(bj)

Guessing
(cj)

S.E.
(cj)

Step 1
(dj1)

S.E.
(dj1)

Step 2
(dj2)

S.E.
(dj2)

Step 3
(dj3)

S.E.
(dj3)

Reading R011A01C 0.827  0.031  -1.226    0.044  0.000     0.000  

Reading R011A02M 1.108  0.073  0.264    0.047  0.246     0.021  

Reading R011A03C 0.773  0.029  -0.858    0.038  0.000     0.000  

Reading R011A04C 0.775  0.021  0.000    0.020  0.000     0.000  0.987  0.033  -0.987  0.030  

Reading R011A05M 1.054  0.062  -0.956    0.083  0.263     0.038  

Reading R011A06M 1.014  0.060  -1.112    0.092  0.255     0.041  

Reading R011A07C 0.696  0.018  -0.374    0.017  0.000     0.000  0.106  0.049  0.050  0.045  -0.157  0.035  

Reading R011A08C 0.626  0.020  -0.683    0.029  0.000     0.000  0.255  0.048  -0.255  0.035  

Reading R011A09C 0.724  0.023  0.085    0.020  0.000     0.000  0.518  0.034  -0.518  0.031  

Reading R011A10M 1.384  0.068  0.140    0.030  0.116     0.016  

Reading R011A11C 0.889  0.033  0.153    0.024  0.000     0.000  

Reading R011L01M 0.526  0.046  -2.497    0.419  0.000     0.179  

Reading R011L02M 0.779  0.078  0.805    0.064  0.236     0.024  

Reading R011L03C 0.655  0.026  -0.288    0.033  0.000     0.000  

Reading R011L04C 0.548  0.014  0.515    0.022  0.000     0.000  1.522  0.044  -0.901  0.047  -0.621  0.064  

Reading R011L05M 1.269  0.092  0.745    0.033  0.207     0.015  

Reading R011L06C 0.743  0.029  0.247    0.027  0.000     0.000  

Reading R011L07M 0.787  0.066  0.655    0.057  0.162     0.023  

Reading R011L08C 0.816  0.025  0.723    0.020  0.000     0.000  0.659  0.027  -0.659  0.035  

Reading R011L09M 0.951  0.055  -0.740    0.082  0.214     0.036  

Reading R011L10C 0.769  0.025  0.767    0.021  0.000     0.000  0.144  0.030  -0.144  0.037  

Reading R011L11M 0.932  0.064  -0.011    0.069  0.231     0.029  

Reading R011L12C 0.822  0.026  0.756    0.020  0.000     0.000  0.687  0.027  -0.687  0.036  

Reading R011N01M 0.835  0.062  -0.281    0.096  0.285     0.035  

Reading R011N02M 0.804  0.073  0.306    0.083  0.290     0.030  

Reading R011N03M 1.034  0.066  -0.643    0.082  0.294     0.035  

Reading R011N04M 1.181  0.073  0.453    0.036  0.154     0.017  

Reading R011N05M 1.344  0.081  0.240    0.038  0.223     0.019  

Reading R011N06M 1.768  0.126  0.875    0.025  0.184     0.011  

Reading R011N07C 0.607  0.022  0.642    0.025  0.000     0.000  0.254  0.038  -0.254  0.044  

Item

Exhibit D.1: IRT Parameters for Analyses of PIRLS Overall Reading Achievement

247



248 Appendix D · Parameters for IRT Analyses of PIRLS Achievement Data

Scale
Name

Slope
(aj)

S.E.
(aj)

Location
(bj)

S.E.
(bj)

Guessing
(cj)

S.E.
(cj)

Step 1
(dj1)

S.E.
(dj1)

Step 2
(dj2)

S.E.
(dj2)

Step 3
(dj3)

S.E.
(dj3)

Reading R011N08C 0.628  0.021  0.235    0.023  0.000     0.000  0.712  0.038  -0.712  0.039  

Reading R011N09M 1.171  0.064  -0.422    0.055  0.192     0.027  

Reading R011N10C 0.866  0.039  1.052    0.037  0.000     0.000  

Reading R011N11M 1.058  0.076  0.446    0.047  0.205     0.021  

Reading R011N12C 0.801  0.024  0.494    0.018  0.000     0.000  -0.032  0.032  0.032  0.034  

Reading R011N13C 0.625  0.030  0.095    0.034  0.000     0.000  

Reading R011R01M 0.812  0.055  0.100    0.067  0.165     0.027  

Reading R011R02M 1.268  0.087  0.618    0.034  0.217     0.016  

Reading R011R03M 0.800  0.052  -1.104    0.127  0.240     0.051  

Reading R011R04C 0.876  0.031  -1.000    0.037  0.000     0.000  

Reading R011R05C 1.129  0.037  -0.590    0.025  0.000     0.000  

Reading R011R06C 0.604  0.015  -0.143    0.021  0.000     0.000  -0.545  0.046  0.545  0.043  

Reading R011R07C 0.967  0.034  0.196    0.022  0.000     0.000  

Reading R011R08C 0.813  0.025  0.348    0.017  0.000     0.000  0.304  0.029  -0.304  0.030  

Reading R011R09C 0.643  0.020  -0.029    0.021  0.000     0.000  0.134  0.040  -0.134  0.036  

Reading R011R10C 0.364  0.012  0.372    0.028  0.000     0.000  0.936  0.074  0.593  0.066  -1.529  0.079  

Reading R011R11C 0.640  0.020  0.007    0.018  0.000     0.000  0.404  0.050  0.168  0.044  -0.571  0.040  

Reading R011C01C 1.411  0.044  -0.075    0.018  0.000     0.000  

Reading R011C02C 0.845  0.032  0.397    0.025  0.000     0.000  

Reading R011C03C 1.322  0.042  -0.385    0.021  0.000     0.000  

Reading R011C04M 1.346  0.080  0.458    0.031  0.174     0.015  

Reading R011C05M 0.948  0.075  0.014    0.079  0.358     0.029  

Reading R011C06C 1.163  0.038  -0.030    0.020  0.000     0.000  

Reading R011C07M 1.175  0.068  -0.281    0.057  0.259     0.026  

Reading R011C08C 0.651  0.018  0.353    0.019  0.000     0.000  -0.259  0.038  0.259  0.040  

Reading R011C09M 1.297  0.086  0.692    0.030  0.158     0.014  

Reading R011C10C 0.671  0.018  0.390    0.015  0.000     0.000  0.153  0.039  -0.172  0.045  0.020  0.044  

Reading R011C11C 0.812  0.025  0.269    0.019  0.000     0.000  0.698  0.030  -0.698  0.030  

Reading R011C12M 1.000  0.081  0.431    0.057  0.269     0.024  

Reading R011C13M 0.942  0.075  0.484    0.055  0.212     0.024  

Reading R011F01M 1.496  0.073  -0.342    0.038  0.194     0.021  

Reading R011F02M 0.667  0.049  -0.565    0.127  0.185     0.046  

Reading R011F03M 0.956  0.054  -0.456    0.069  0.188     0.031  

Reading R011F04M 1.276  0.069  -0.705    0.058  0.247     0.030  

Reading R011F05M 1.009  0.062  -0.180    0.063  0.233     0.027  

Reading R011F06C 0.831  0.030  -0.240    0.027  0.000     0.000  

Reading R011F07C 0.495  0.014  0.532    0.024  0.000     0.000  -0.769  0.052  0.769  0.055  

Reading R011F08C 1.092  0.036  -0.095    0.021  0.000     0.000  

Reading R011F09C 1.061  0.028  -0.458    0.017  0.000     0.000  0.068  0.031  -0.068  0.024  

Reading R011F10C 0.912  0.034  -1.077    0.040  0.000     0.000  

Reading R011F11M 0.680  0.054  0.252    0.083  0.126     0.032  

Reading R011F12C 0.658  0.020  0.755    0.022  0.000     0.000  -0.273  0.037  0.273  0.043  

Item

Exhibit D.1: IRT Parameters for Analyses of PIRLS Overall Reading Achievement (continued)
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Scale
Name

Slope
(aj)

S.E.
(aj)

Location
(bj)

S.E.
(bj)

Guessing
(cj)

S.E.
(cj)

Step 1
(dj1)

S.E.
(dj1)

Step 2
(dj2)

S.E.
(dj2)

Step 3
(dj3)

S.E.
(dj3)

Reading R011F13M 1.037  0.071  0.207    0.055  0.222     0.025  

Reading R011H01M 0.690  0.059  -1.454    0.226  0.356     0.072  

Reading R011H02M 0.919  0.054  -1.430    0.107  0.166     0.048  

Reading R011H03C 0.320  0.015  0.873    0.049  0.000     0.000  0.741  0.066  -0.741  0.081  

Reading R011H04C 0.868  0.032  -1.105    0.041  0.000     0.000  

Reading R011H05M 1.109  0.058  -1.014    0.069  0.161     0.034  

Reading R011H06M 0.724  0.045  -0.600    0.095  0.101     0.037  

Reading R011H07C 0.608  0.020  -0.550    0.027  0.000     0.000  0.292  0.048  -0.292  0.037  

Reading R011H08C 0.788  0.031  0.006    0.027  0.000     0.000  

Reading R011H09C 0.726  0.022  -0.681    0.026  0.000     0.000  0.080  0.045  -0.080  0.034  

Reading R011H10C 0.644  0.016  0.475    0.017  0.000     0.000  -0.134  0.049  1.126  0.048  -0.992  0.046  

Reading R011H11M 1.289  0.069  -0.438    0.051  0.182     0.027  

Reading R011M01M 1.320  0.076  -0.513    0.057  0.313     0.027  

Reading R011M02M 1.188  0.069  -1.096    0.078  0.294     0.037  

Reading R011M03M 1.288  0.074  0.332    0.034  0.183     0.016  

Reading R011M04C 0.838  0.034  0.791    0.030  0.000     0.000  

Reading R011M05M 1.187  0.066  -0.413    0.057  0.254     0.027  

Reading R011M06C 1.071  0.029  -0.343    0.016  0.000     0.000  0.274  0.028  -0.274  0.022  

Reading R011M07C 1.095  0.036  -0.550    0.025  0.000     0.000  

Reading R011M08M 1.144  0.101  0.852    0.042  0.267     0.017  

Reading R011M09M 1.128  0.058  -0.530    0.056  0.174     0.027  

Reading R011M10C 1.184  0.044  -1.353    0.037  0.000     0.000  

Reading R011M11C 0.839  0.033  0.575    0.027  0.000     0.000  

Reading R011M12C 0.629  0.020  0.728    0.019  0.000     0.000  0.727  0.037  -0.074  0.042  -0.654  0.056  

Reading R011M13M 0.970  0.075  -0.045    0.080  0.346     0.030  

Reading R011M14C 0.961  0.034  -0.141    0.024  0.000     0.000  

Reading R011M01M 1.320  0.076  -0.513    0.057  0.313     0.027  

Reading R011M02M 1.188  0.069  -1.096    0.078  0.294     0.037  

Reading R011M03M 1.288  0.074  0.332    0.034  0.183     0.016  

Reading R011M04C 0.838  0.034  0.791    0.030  0.000     0.000  

Reading R011M05M 1.187  0.066  -0.413    0.057  0.254     0.027  

Reading R011M06C 1.071  0.029  -0.343    0.016  0.000     0.000  0.274  0.028  -0.274  0.022  

Reading R011M07C 1.095  0.036  -0.550    0.025  0.000     0.000  

Reading R011M08M 1.144  0.101  0.852    0.042  0.267     0.017  

Reading R011M09M 1.128  0.058  -0.530    0.056  0.174     0.027  

Reading R011M10C 1.184  0.044  -1.353    0.037  0.000     0.000  

Reading R011M11C 0.839  0.033  0.575    0.027  0.000     0.000  

Reading R011M12C 0.629  0.020  0.728    0.019  0.000     0.000  0.727  0.037  -0.074  0.042  -0.654  0.056  

Reading R011M13M 0.970  0.075  -0.045    0.080  0.346     0.030  

Reading R011M14C 0.961  0.034  -0.141    0.024  0.000     0.000  

Item

Exhibit D.1: IRT Parameters for Analyses of PIRLS Overall Reading Achievement (continued)
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Scale
Name

Slope
(aj)

S.E.
(aj)

Location
(bj)

S.E.
(bj)

Guessing
(cj)

S.E.
(cj)

Step 1
(dj1)

S.E.
(dj1)

Step 2
(dj2)

S.E.
(dj2)

Step 3
(dj3)

S.E.
(dj3)

Literary R011C01C 1.393  0.043  -0.095    0.018  0.000     0.000  

Literary R011C02C 0.823  0.031  0.390    0.025  0.000     0.000  

Literary R011C03C 1.286  0.040  -0.419    0.022  0.000     0.000  

Literary R011C04M 1.311  0.077  0.455    0.031  0.175     0.015  

Literary R011C05M 0.918  0.070  -0.019    0.079  0.352     0.028  

Literary R011C06C 1.142  0.037  -0.049    0.020  0.000     0.000  

Literary R011C07M 1.174  0.067  -0.281    0.055  0.272     0.025  

Literary R011C08C 0.637  0.018  0.345    0.020  0.000     0.000  -0.259  0.039  0.259  0.040  

Literary R011C09M 1.225  0.081  0.711    0.032  0.162     0.014  

Literary R011C10C 0.647  0.017  0.384    0.016  0.000     0.000  0.161  0.040  -0.181  0.046  0.020  0.046  

Literary R011C11C 0.783  0.024  0.256    0.020  0.000     0.000  0.726  0.031  -0.726  0.031  

Literary R011C12M 0.971  0.077  0.432    0.057  0.271     0.023  

Literary R011C13M 0.897  0.070  0.494    0.057  0.217     0.023  

Literary R011F01M 1.517  0.072  -0.346    0.036  0.195     0.020  

Literary R011F02M 0.697  0.049  -0.474    0.113  0.220     0.039  

Literary R011F03M 0.971  0.053  -0.448    0.064  0.195     0.028  

Literary R011F04M 1.282  0.067  -0.710    0.055  0.253     0.027  

Literary R011F05M 1.002  0.060  -0.171    0.061  0.240     0.026  

Literary R011F06C 0.846  0.029  -0.239    0.027  0.000     0.000  

Literary R011F07C 0.506  0.014  0.532    0.024  0.000     0.000  -0.736  0.051  0.736  0.054  

Literary R011F08C 1.109  0.036  -0.096    0.021  0.000     0.000  

Literary R011F09C 1.117  0.030  -0.465    0.017  0.000     0.000  0.107  0.030  -0.107  0.023  

Literary R011F10C 0.925  0.033  -1.091    0.039  0.000     0.000  

Literary R011F11M 0.694  0.054  0.338    0.076  0.160     0.028  

Literary R011F12C 0.634  0.019  0.773    0.023  0.000     0.000  -0.287  0.039  0.287  0.045  

Literary R011F13M 1.000  0.067  0.208    0.055  0.223     0.024  

Literary R011H01M 0.646  0.049  -1.691    0.221  0.280     0.075  

Literary R011H02M 0.944  0.055  -1.397    0.103  0.191     0.045  

Literary R011H03C 0.320  0.015  0.874    0.049  0.000     0.000  0.746  0.066  -0.746  0.081  

Literary R011H04C 0.882  0.032  -1.113    0.040  0.000     0.000  

Literary R011H05M 1.176  0.062  -0.971    0.063  0.189     0.031  

Literary R011H06M 0.808  0.048  -0.463    0.079  0.156     0.031  

Literary R011H07C 0.631  0.020  -0.549    0.026  0.000     0.000  0.312  0.046  -0.312  0.036  

Literary R011H08C 0.837  0.031  0.008    0.026  0.000     0.000  

Literary R011H09C 0.779  0.023  -0.676    0.024  0.000     0.000  0.125  0.043  -0.125  0.032  

Literary R011H10C 0.639  0.016  0.474    0.017  0.000     0.000  -0.118  0.050  1.132  0.048  -1.014  0.046  

Literary R011H11M 1.216  0.064  -0.467    0.052  0.188     0.026  

Literary R011M01M 1.231  0.068  -0.591    0.058  0.293     0.026  

Literary R011M02M 1.127  0.065  -1.200    0.082  0.271     0.037  

Literary R011M03M 1.268  0.071  0.326    0.034  0.181     0.016  

Literary R011M04C 0.845  0.033  0.789    0.030  0.000     0.000  

Literary R011M05M 1.172  0.063  -0.440    0.055  0.251     0.025  

Item

Exhibit D.2: IRT Parameters for Analyses of PIRLS Reading Achievement for Literary Purposes
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Scale
Name

Slope
(aj)

S.E.
(aj)

Location
(bj)

S.E.
(bj)

Guessing
(cj)

S.E.
(cj)

Step 1
(dj1)

S.E.
(dj1)

Step 2
(dj2)

S.E.
(dj2)

Step 3
(dj3)

S.E.
(dj3)

Literary R011M06C 1.103  0.030  -0.360    0.016  0.000     0.000  0.303  0.028  -0.303  0.022  

Literary R011M07C 1.047  0.034  -0.591    0.027  0.000     0.000  

Literary R011M08M 1.132  0.098  0.876    0.042  0.270     0.016  

Literary R011M09M 1.142  0.057  -0.540    0.052  0.181     0.024  

Literary R011M10C 1.149  0.042  -1.428    0.038  0.000     0.000  

Literary R011M11C 0.841  0.033  0.573    0.026  0.000     0.000  

Literary R011M12C 0.624  0.020  0.732    0.020  0.000     0.000  0.753  0.038  -0.081  0.042  -0.672  0.056  

Literary R011M13M 0.952  0.070  -0.062    0.078  0.344     0.029  

Literary R011M14C 0.931  0.032  -0.162    0.025  0.000     0.000  

Item

Exhibit D.2: IRT Parameters for Analyses of PIRLS Reading Achievement for Literary Purposes (continued)
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Scale
Name

Slope
(aj)

S.E.
(aj)

Location
(bj)

S.E.
(bj)

Guessing
(cj)

S.E.
(cj)

Step 1
(dj1)

S.E.
(dj1)

Step 2
(dj2)

S.E.
(dj2)

Step 3
(dj3)

S.E.
(dj3)

Information R011A01C 0.788  0.028  -1.337    0.046  0.000     0.000  

Information R011A02M 1.189  0.075  0.253    0.042  0.254     0.019  

Information R011A03C 0.748  0.027  -0.935    0.040  0.000     0.000  

Information R011A04C 0.778  0.021  -0.044    0.020  0.000     0.000  1.007  0.034  -1.007  0.030  

Information R011A05M 0.975  0.059  -1.043    0.090  0.277     0.035  

Information R011A06M 0.998  0.060  -1.156    0.092  0.277     0.037  

Information R011A07C 0.739  0.019  -0.410    0.017  0.000     0.000  0.183  0.048  0.026  0.043  -0.210  0.033  

Information R011A08C 0.640  0.020  -0.728    0.028  0.000     0.000  0.289  0.048  -0.289  0.035  

Information R011A09C 0.729  0.023  0.048    0.020  0.000     0.000  0.533  0.034  -0.533  0.031  

Information R011A10M 1.419  0.069  0.129    0.029  0.128     0.015  

Information R011A11C 0.869  0.033  0.117    0.024  0.000     0.000  

Information R011L01M 0.587  0.040  -1.963    0.213  0.208     0.071  

Information R011L02M 0.810  0.076  0.785    0.059  0.235     0.022  

Information R011L03C 0.672  0.026  -0.273    0.032  0.000     0.000  

Information R011L04C 0.583  0.015  0.504    0.021  0.000     0.000  1.463  0.041  -0.854  0.044  -0.609  0.060  

Information R011L05M 1.254  0.090  0.736    0.033  0.204     0.015  

Information R011L06C 0.777  0.030  0.249    0.026  0.000     0.000  

Information R011L07M 0.822  0.066  0.664    0.052  0.170     0.021  

Information R011L08C 0.858  0.026  0.707    0.019  0.000     0.000  0.638  0.026  -0.638  0.034  

Information R011L09M 1.004  0.058  -0.661    0.073  0.240     0.031  

Information R011L10C 0.825  0.027  0.744    0.019  0.000     0.000  0.150  0.028  -0.150  0.035  

Information R011L11M 0.967  0.065  0.022    0.062  0.243     0.026  

Information R011L12C 0.882  0.027  0.732    0.019  0.000     0.000  0.659  0.025  -0.659  0.034  

Information R011N01M 0.869  0.060  -0.288    0.082  0.281     0.030  

Information R011N02M 0.842  0.066  0.220    0.070  0.262     0.026  

Information R011N03M 1.131  0.070  -0.548    0.069  0.331     0.029  

Information R011N04M 1.304  0.078  0.456    0.031  0.161     0.015  

Information R011N05M 1.542  0.089  0.244    0.032  0.224     0.016  

Information R011N06M 1.898  0.129  0.835    0.023  0.178     0.011  

Information R011N07C 0.659  0.023  0.612    0.023  0.000     0.000  0.266  0.035  -0.266  0.041  

Information R011N08C 0.657  0.021  0.218    0.022  0.000     0.000  0.711  0.037  -0.711  0.037  

Information R011N09M 1.232  0.065  -0.407    0.048  0.200     0.023  

Information R011N10C 0.903  0.041  1.020    0.035  0.000     0.000  

Information R011N11M 1.083  0.071  0.378    0.041  0.181     0.019  

Information R011N12C 0.706  0.022  0.499    0.020  0.000     0.000  -0.082  0.036  0.082  0.039  

Information R011N13C 0.556  0.028  0.050    0.038  0.000     0.000  

Information R011R01M 0.868  0.056  0.160    0.058  0.175     0.024  

Information R011R02M 1.423  0.091  0.603    0.030  0.210     0.015  

Information R011R03M 0.895  0.056  -0.901    0.100  0.283     0.040  

Information R011R04C 0.938  0.033  -0.908    0.035  0.000     0.000  

Information R011R05C 1.281  0.042  -0.497    0.023  0.000     0.000  

Information R011R06C 0.694  0.017  -0.083    0.019  0.000     0.000  -0.435  0.041  0.435  0.037  

Item

Exhibit D.3: IRT Parameters for Analyses of PIRLS Reading Achievement for Informational Purposes



253Appendix D · Parameters for IRT Analyses of PIRLS Achievement Data

Scale
Name

Slope
(aj)

S.E.
(aj)

Location
(bj)

S.E.
(bj)

Guessing
(cj)

S.E.
(cj)

Step 1
(dj1)

S.E.
(dj1)

Step 2
(dj2)

S.E.
(dj2)

Step 3
(dj3)

S.E.
(dj3)

Information R011R07C 1.079  0.037  0.226    0.020  0.000     0.000  

Information R011R08C 0.884  0.027  0.367    0.016  0.000     0.000  0.298  0.027  -0.298  0.028  

Information R011R09C 0.641  0.021  -0.004    0.021  0.000     0.000  0.123  0.040  -0.123  0.036  

Information R011R10C 0.372  0.013  0.388    0.028  0.000     0.000  0.919  0.073  0.577  0.064  -1.497  0.077  

Information R011R11C 0.688  0.021  0.035    0.017  0.000     0.000  0.410  0.047  0.148  0.041  -0.558  0.037  

Item

Exhibit D.3: IRT Parameters for Analyses of PIRLS Reading Achievement for Informational 
Purposes (continued)
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Scale
Name

Slope
(aj)

S.E.
(aj)

Location
(bj)

S.E.
(bj)

Guessing
(cj)

S.E.
(cj)

Reading ADISLAN1 0.623  0.030  -1.422    0.130  0.167     0.052  

Reading ADISLAN2 0.549  0.027  -2.867    0.177  0.163     0.067  

Reading ADISLAN3 0.625  0.038  0.241    0.077  0.187     0.026  

Reading ADISLAN4 0.491  0.027  -1.129    0.159  0.152     0.051  

Reading ADMARIA1 0.491  0.024  -2.430    0.177  0.150     0.061  

Reading ADMARIA2 0.580  0.030  -0.934    0.114  0.125     0.041  

Reading ADMARIA3 0.653  0.028  -1.844    0.123  0.147     0.053  

Reading ADBOTTL1 0.833  0.036  -1.767    0.105  0.184     0.054  

Reading ADBOTTL2 0.921  0.044  -0.030    0.050  0.263     0.020  

Reading ADBOTTL3 0.890  0.037  -2.050    0.094  0.146     0.052  

Reading ADBOTTL4 0.811  0.034  -1.278    0.085  0.161     0.041  

Reading ADBUSES1 0.828  0.024  -1.726    0.038  0.000     0.000  

Reading ADBUSES2 0.778  0.019  -0.598    0.021  0.000     0.000  

Reading ADBUSES3 0.695  0.022  1.302    0.037  0.000     0.000  

Reading ADBUSES4 0.542  0.016  -0.123    0.025  0.000     0.000  

Reading ADCONTE1 0.706  0.025  -2.302    0.061  0.000     0.000  

Reading ADCONTE2 1.271  0.050  -1.907    0.056  0.111     0.037  

Reading ADCONTE3 0.919  0.036  -1.491    0.073  0.138     0.039  

Reading ADTEMPR1 0.542  0.033  -1.114    0.179  0.234     0.058  

Reading ADTEMPR3 0.776  0.055  1.127    0.047  0.233     0.014  

Reading ADTEMPR4 0.711  0.043  0.604    0.054  0.194     0.019  

Reading ADTEMPR5 0.817  0.035  -0.702    0.067  0.156     0.030  

Reading AEPCARD1 0.660  0.031  -2.243    0.150  0.184     0.067  

Reading AEPCARD2 0.792  0.040  -2.815    0.146  0.194     0.076  

Reading AEWALRU1 0.603  0.032  -2.670    0.197  0.216     0.082  

Reading AEWALRU2 0.831  0.039  -2.317    0.125  0.183     0.067  

Reading AEWALRU3 0.793  0.035  -1.150    0.088  0.168     0.041  

Reading AEWALRU4 0.783  0.033  -1.336    0.090  0.145     0.042  

Reading AEWALRU5 0.469  0.025  -1.386    0.169  0.143     0.054  

Reading AEWALRU6 0.806  0.037  -0.228    0.059  0.165     0.025  

Reading AEQSAND1 0.622  0.039  -0.400    0.119  0.277     0.038  

Reading AEQSAND2 0.990  0.038  -0.871    0.052  0.153     0.027  

Reading AEQSAND3 0.929  0.038  -1.183    0.071  0.182     0.036  

Reading AEMARMO1 0.775  0.044  0.274    0.059  0.218     0.022  

Reading AEMARMO2 0.808  0.039  0.292    0.045  0.152     0.018  

Reading AEMARMO3 0.672  0.038  0.539    0.055  0.140     0.020  

Reading AEMARMO4 0.733  0.048  0.743    0.054  0.234     0.018  

Reading AETREES1 0.930  0.042  -0.855    0.070  0.217     0.033  

Reading AETREES2 0.467  0.031  -0.044    0.126  0.123     0.037  

Reading AETREES3 0.626  0.039  0.088    0.088  0.187     0.030  

Reading AETREES4 0.684  0.047  0.764    0.060  0.199     0.020  

Reading AETREES5 0.768  0.047  -0.282    0.093  0.328     0.032  

Item

Exhibit D.4: IRT Parameters for Analyses of Overall 
Reading Literacy Achievement
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Scale
Name

Slope
(aj)

S.E.
(aj)

Location
(bj)

S.E.
(bj)

Guessing
(cj)

S.E.
(cj)

Reading AETREES6 0.138  0.020  0.000    0.844  0.224     0.075  

Reading ANBIRD01 0.951  0.038  -0.183    0.041  0.153     0.018  

Reading ANBIRD02 0.547  0.026  -0.913    0.114  0.122     0.040  

Reading ANBIRD03 0.782  0.033  0.092    0.042  0.092     0.017  

Reading ANBIRD04 1.111  0.045  -1.020    0.054  0.173     0.030  

Reading ANBIRD05 1.165  0.051  -1.873    0.076  0.189     0.049  

Reading ANNODOG1 0.823  0.041  -0.906    0.092  0.280     0.038  

Reading ANNODOG2 0.812  0.039  -0.017    0.055  0.196     0.022  

Reading ANNODOG3 0.909  0.043  -0.819    0.076  0.237     0.035  

Reading ANNODOG4 1.054  0.045  -0.137    0.041  0.221     0.018  

Reading ANNODOG5 0.725  0.036  0.231    0.053  0.136     0.020  

Reading ANNODOG6 1.252  0.055  -0.759    0.049  0.273     0.026  

Reading ANSHARK1 1.114  0.044  -1.103    0.055  0.200     0.030  

Reading ANSHARK2 0.806  0.032  -1.194    0.075  0.130     0.036  

Reading ANSHARK3 0.950  0.043  -0.939    0.070  0.229     0.034  

Reading ANSHARK4 0.793  0.037  -0.568    0.074  0.217     0.030  

Reading ANSHARK5 0.865  0.038  -0.603    0.064  0.203     0.028  

Reading ANGRAPA1 0.938  0.038  -0.790    0.059  0.165     0.028  

Reading ANGRAPA2 1.510  0.053  -0.536    0.028  0.165     0.016  

Reading ANGRAPA3 0.914  0.042  -0.433    0.059  0.225     0.026  

Reading ANGRAPA4 0.774  0.034  -0.645    0.072  0.150     0.031  

Reading ANGRAPA5 1.331  0.058  -0.687    0.044  0.263     0.024  

Reading ANGRAPA6 0.972  0.041  -0.315    0.047  0.176     0.021  

Item

Exhibit D.4: IRT Parameters for Analyses of Overall Reading 
Literacy Achievement (continued)



256 Appendix D · Parameters for IRT Analyses of PIRLS Achievement Data

Scale
Name

Slope
(aj)

S.E.
(aj)

Location
(bj)

S.E.
(bj)

Guessing
(cj)

S.E.
(cj)

Narrative ANBIRD01 0.908  0.036  -0.199    0.044  0.132     0.020  

Narrative ANBIRD02 0.564  0.025  -0.902    0.100  0.101     0.037  

Narrative ANBIRD03 0.728  0.030  0.084    0.045  0.072     0.018  

Narrative ANBIRD04 1.174  0.043  -1.043    0.045  0.110     0.027  

Narrative ANBIRD05 1.228  0.051  -1.814    0.067  0.156     0.048  

Narrative ANNODOG1 0.747  0.035  -1.091    0.105  0.193     0.046  

Narrative ANNODOG2 0.759  0.037  -0.052    0.063  0.170     0.025  

Narrative ANNODOG3 0.886  0.040  -0.897    0.078  0.182     0.038  

Narrative ANNODOG4 1.034  0.044  -0.131    0.043  0.213     0.019  

Narrative ANNODOG5 0.680  0.035  0.238    0.060  0.125     0.023  

Narrative ANNODOG6 1.273  0.056  -0.769    0.049  0.257     0.027  

Narrative ANSHARK1 1.117  0.040  -1.162    0.050  0.126     0.030  

Narrative ANSHARK2 0.851  0.030  -1.176    0.061  0.092     0.031  

Narrative ANSHARK3 0.974  0.042  -0.965    0.067  0.182     0.035  

Narrative ANSHARK4 0.740  0.032  -0.713    0.078  0.139     0.034  

Narrative ANSHARK5 0.866  0.034  -0.693    0.060  0.133     0.029  

Narrative ANGRAPA1 1.032  0.040  -0.752    0.051  0.151     0.027  

Narrative ANGRAPA2 1.696  0.058  -0.541    0.024  0.135     0.015  

Narrative ANGRAPA3 0.942  0.041  -0.471    0.057  0.190     0.026  

Narrative ANGRAPA4 0.818  0.035  -0.617    0.067  0.141     0.031  

Narrative ANGRAPA5 1.594  0.068  -0.643    0.035  0.259     0.021  

Narrative ANGRAPA6 1.011  0.039  -0.363    0.043  0.134     0.021  

Item

Exhibit D.5: IRT Parameters for Analyses of Reading Literacy 
for Narrative Purposes
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Scale
Name

Slope
(aj)

S.E.
(aj)

Location
(bj)

S.E.
(bj)

Guessing
(cj)

S.E.
(cj)

Expository AEPCARD1 0.675  0.031  -2.175    0.140  0.172     0.066  

Expository AEPCARD2 0.834  0.042  -2.661    0.139  0.195     0.076  

Expository AEWALRU1 0.703  0.035  -2.384    0.155  0.198     0.075  

Expository AEWALRU2 0.951  0.044  -2.116    0.103  0.173     0.063  

Expository AEWALRU3 0.853  0.033  -1.156    0.069  0.115     0.036  

Expository AEWALRU4 0.853  0.034  -1.271    0.077  0.129     0.040  

Expository AEWALRU5 0.503  0.025  -1.315    0.146  0.130     0.050  

Expository AEWALRU6 0.796  0.036  -0.264    0.061  0.141     0.026  

Expository AEQSAND1 0.574  0.032  -0.643    0.129  0.179     0.045  

Expository AEQSAND2 1.116  0.041  -0.797    0.045  0.152     0.025  

Expository AEQSAND3 1.003  0.040  -1.116    0.065  0.174     0.036  

Expository AEMARMO1 0.778  0.045  0.326    0.061  0.228     0.022  

Expository AEMARMO2 0.872  0.042  0.363    0.042  0.173     0.017  

Expository AEMARMO3 0.712  0.040  0.594    0.053  0.154     0.019  

Expository AEMARMO4 0.745  0.049  0.820    0.055  0.247     0.018  

Expository AETREES1 0.949  0.041  -0.897    0.068  0.175     0.035  

Expository AETREES2 0.502  0.032  -0.008    0.118  0.128     0.037  

Expository AETREES3 0.610  0.038  0.050    0.095  0.169     0.032  

Expository AETREES4 0.681  0.045  0.736    0.062  0.187     0.021  

Expository AETREES5 0.720  0.045  -0.378    0.108  0.293     0.038  

Expository AETREES6 0.580  0.125  3.205    0.308  0.300     0.014  

Item

Exhibit D.6: IRT Parameters for Analyses of Reading Literacy 
for Expository Purposes
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Scale
Name

Slope
(aj)

S.E.
(aj)

Location
(bj)

S.E.
(bj)

Guessing
(cj)

S.E.
(cj)

Document ADISLAN1 0.766  0.037  -1.100    0.107  0.230     0.046  

Document ADISLAN2 0.607  0.030  -2.566    0.175  0.191     0.075  

Document ADISLAN3 0.673  0.037  0.238    0.068  0.176     0.024  

Document ADISLAN4 0.564  0.030  -0.946    0.137  0.166     0.049  

Document ADMARIA1 0.492  0.025  -2.348    0.188  0.165     0.066  

Document ADMARIA2 0.623  0.033  -0.805    0.113  0.144     0.043  

Document ADMARIA3 0.677  0.033  -1.669    0.143  0.202     0.063  

Document ADBOTTL1 1.111  0.047  -1.468    0.070  0.194     0.043  

Document ADBOTTL2 1.031  0.043  -0.099    0.041  0.214     0.019  

Document ADBOTTL3 1.127  0.047  -1.751    0.074  0.166     0.048  

Document ADBOTTL4 0.954  0.035  -1.183    0.060  0.119     0.033  

Document ADBUSES1 0.990  0.028  -1.522    0.030  0.000     0.000  

Document ADBUSES2 0.935  0.022  -0.504    0.018  0.000     0.000  

Document ADBUSES3 0.765  0.023  1.283    0.033  0.000     0.000  

Document ADBUSES4 0.638  0.017  -0.070    0.022  0.000     0.000  

Document ADCONTE1 0.830  0.027  -2.033    0.048  0.000     0.000  

Document ADCONTE2 1.616  0.065  -1.703    0.042  0.108     0.032  

Document ADCONTE3 1.039  0.036  -1.416    0.051  0.085     0.029  

Document ADTEMPR1 0.620  0.036  -0.932    0.148  0.253     0.052  

Document ADTEMPR3 0.927  0.057  1.095    0.039  0.239     0.012  

Document ADTEMPR4 0.777  0.043  0.623    0.048  0.197     0.018  

Item

Exhibit D.7: IRT Parameters for Analyses of Reading Literacy 
for Document Purposes
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