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in nine countries of the 1991 Reading Literacy Study.

by the Reading Literacy Study, which served as a starting point for its devel-
opment. PIRLS 2001 is intended to be the first in a continuing five-year cycle
of trend studies in reading literacy, and has been designed from the outset to
monitor progress in reading achievement into the future. The IEA scheduled
the PIRLS data collection for 2001 to coincide with the 10th anniversary of its
1991 Reading Literacy Study. In order to provide countries that participated in
the 1991 Reading Literacy Study an opportunity to measure changes from 1991
to 2001, PIRLS 2001 also included an option to re-administer the 1991 reading
literacy test in 2001, at the same time as the main PIRLS assessment. The results
of this study, known as the Trends in IEAS Reading Literacy Study, are pre-
sented in a separate report.

Participants in PIRLS

Thirty-five countries took part in the 2001 PIRLS assessment. Of these coun-
tries, nine participated in the Trends in IEAs Reading Literacy Study to measure
changes between 1991 and 2001 in student performance as measured by the
1991 reading literacy test (see Exhibit A.1).

Developing the PIRLS Tests

The assessment framework and specifications* for PIRLS was developed in col-
laboration with the PIRLS Reading Development Group (RDG) and with the
assistance of the National Research Coordinators (NRCs) from the 35 countries
participating in the study. The framework underwent several iterations in
response to reviews and comments from the PIRLS countries and the reading
research community, and embodies the ideas and interests of many individu-
als and organizations around the world. The IEA 1991 Reading Literacy Study
served as the foundation for PIRLS, providing a basis for the PIRLS definition
of reading literacy, and for establishing its framework and developing its
assessment instruments. Although the 1991 study provided the groundwork
for PIRLS, the PIRLS framework and instruments are new; reflecting the IEAs
commitment to be forward-thinking, incorporating in PIRLS the latest
approaches to measuring reading literacy.
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Exhibit A.2 portrays the interaction of the two: each process is assessed within
each purpose for reading.

The selection of the assessment passages and the development of the
items and scoring guides were the result of an intensive process of collabora-
tion, piloting, and review — spanning more than two years.® In selecting the pas-
sages for PIRLS, every effort was made to minimize cultural bias. Potential
stimulus passages were collected from as many countries as possible, and the
final selection was based, in part, on the national and cultural representation of
the entire set of assessment passages. Everything possible was done to ensure
that the PIRLS assessment represented the curricula of the participating coun-
tries, and that the items did not exhibit bias towards or against particular coun-
tries. Draft passages and items were subjected to full-scale field testing before
the instruments for the main data collection were finalized.® The final version
of the assessment was endorsed by the NRCs of the participating countries.

Exhibit A.3 shows the distribution of items by reading purpose and
process category. There were 98 items in the assessment, approximately half
of which were multiple-choice and half constructed-response. The constructed-
response items required students to generate and write their own answers.
Some items required short answers while others demanded a more elaborate
response. In scoring the test, correct answers to most questions (including
all those in multiple-choice format) were worth one point. However, responses
to questions seeking more elaborate responses were evaluated for partial
credit, with a fully-correct answer being awarded two or three points. Thus,
the total number of score points available for analyses somewhat exceeds the
number of items in the assessment. The student answer booklet provided an
indication to the student of how many score points would be awarded for
each answer, and how much writing was expected. Almost two-thirds of the
score points came from constructed-response items.
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Exhibit A.2: Aspects of Reading Literacy ISC 4th Grade
PIRLS 2001
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Exhibit A.3: Distribution of Items by Reading Purpose and Process Category
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PIRLS Test Design

Given the broad coverage goals of the PIRLS framework and its emphasis on the
use of authentic texts, the specifications for the pool of reading passages and
accompanying items included extensive testing time. The PIRLS RDG found
that a valid assessment of two purposes for reading — reading for literary expe-
rience and reading to acquire and use information — required at least eight
passages and items, four for each purpose. Students were given 40 minutes to
complete a passage. With eight passages, a total assessment time would take
up 320 minutes. While such an amount of assessment materials would provide
good coverage of the reading material children meet in their everyday lives,
it was an unreasonable expectation to administer the entire set of reading pas-
sages and test items to any one child. So as not to overburden the young chil-
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that the corrections were made; and (6) a series of statistical checks after the
testing to detect items that did not perform comparably across countries.

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 analysis 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 mistranslations that could be
corrected before the main data collection.

Sample Implementation and Participation Rates

PIRLS 2001 had as its target population students enrolled in the upper of the
two adjacent grades that contained the largest proportion of 9-year-old stu-
dents 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
focus more on “reading to learn” in the subsequent grades. Thus, the PIRLS
2001 target grade was expected to be fourth grade in most countries (some
countries have students significantly older than nine years of age). Exhibit
A.4 shows any differences in coverage between the international and national
desired populations.

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 upon the quality of the sampling information avail-
able when planning the sample, and on the care with which the sampling
activities are conducted. For PIRLS, 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 soft-
ware provided by the IEA Data Processing Center. In consultation with the
PIRLS 2001 sampling referee (Keith Rust, Westat, Inc.), staff from Statistics
Canada reviewed the national sampling plans, sampling data, sampling frames,

. Se o Pa, W, v (2003). P& Ssarh 1, €si . v 0. 'amn, ALS. 'u s, &A-'- CIN _; s.), PIRLS 2001 technical report.

e g

| ,'A"‘«s‘pn ¢.e e .



appendix a: overview of pirls procedures [287]

Exhibit A.4: Coverage of PIRLS Target Population ISC 4th Grade
PIRLS 2001
Countries School-Level |Within-Sampl Overall E
C%?/térr];rgye NUESEIICTEEL: EX(C)I(L)Js_ioer;lse IEtxnI:rI]l;s%rRE - Exc\IISsrifi)ns ?
Mg
Argentina 100% 3.7% 0.4% 4.1% 8
Belize 100% 0.8% 0.0% 0.8% <
Bulgaria 100% 2.7% 0.0% 2.7% f
Canada (0,Q) 60% Provinces of Ontario and Quebec only 3.1% 2.2% 5.4% ﬁ
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% 2
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, Rep. of 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%
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Exhibit A.5: School Sample Sizes

£ e SHu (PR $) 2001,

AProess ) o paa ®a In

sevng



[290]

Exhibit A.6:

appendix a: overview of pirls procedures

Student Sample Sizes (Unweighted)

Countries

Argentina

Belize

Bulgaria

Canada (0,Q)
Colombia

Cyprus

Czech Republic
England

France

Germany

Greece

Hong Kong, SAR
Hungary

Iceland

Iran, Islamic Rep. of
Israel

Italy

Kuwait

Latvia

Lithuania
Macedonia, Rep. of
Moldova, Rep. of
Morocco
Netherlands
New Zealand
Norway
Romania

Russian Federation
Scotland
Singapore
Slovak Republic
Slovenia

Sweden

Turkey

United States

Within-School
Student
Participation
(Weighted
Percentage)

91%
94%
97%
94%
96%
97%
94%
94%
97%
88%
97%
99%
97%
87%
98%
96%
98%
91%
93%
85%
97%
96%
93%
98%
96%
92%
97%
97%
95%
98%
96%
95%
93%
97%
96%

Number of
Sampled

Students in
Participating
Schools

3769
3137
3633
9151
5582
3149
3220
3528
3673
8997
2718
5192
4819
4320
7703
4400
3703
7874
3266
3114
3904
3679
3452
4256
2720
3784
3744
4281
2912
7162
4034
3112
6678
5390
4091

Number of
Students
Withdrawn
from
Class/School

132
32
53
99

225

10
46
20
27

69
14
29
104
33
15

42

35
1
68
25
23
24
20
46
33
10
38
123
55

Number of
UGN
Excluded

Number of
Eligible
Students

3624
3105
3580
8824
5352
3084
3210
3360
3642
8912
2567
5123
4805
4233
7599
4153
3585
7874
3247
3035
3848
3670
3417
4231
2599
3733
3719
4215
2866
7112
3983
3094
6495
5267
3915

Number of
NUGE
Absent

324
196
120
571
221
83
188
204
104
1186
73
73
139
557
169
180
83
741
228
468
137
137
264
119
111
274
94
122
149
110
176
142
451
142
152

4th Grade
PIRLS 2001

Number of
Students
Assessed

3300
2909
3460
8253
5131
3001
3022
3156
3538
7726
2494
5050
4666
3676
7430
3973
3502
7133
3019
2567
3711
3533
3153
4112
2488
3459
3625
4093
2717
7002
3807
2952
6044
5125
3763
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Exhibit A.7: Participation Rates (Weighted)

)
School Participation Overall Participation §
Countries £
Before After Before After ?
Replacement  Replacement Replacement  Replacement ?
Argentina 89% 92% 91% 81% 84% «
Belize 80% 80% 94% 75% 75% f
Bulgaria 97% 97% 97% 93% 93% A
Canada (0,Q) 90% 97% 94% 85% 91% ;:
Colombia 80% 98% 96% 76% 94% <
Cyprus 98% 100% 97% 95% 97% ._,E
Czech Republic 90% 95% 94% 85% 90% :
England 57% 87% 94% 54% 82% s
France 93% 97% 97% 90% 94% _‘
Germany 98% 98% 88% 86% 86% v
Greece 78% 85% 97% 76% 82% 8]
Hong Kong, SAR 73% 98% 99% 2% 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, Rep. of 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% 2% 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%
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Exhibit A.8: Percentage of Students with Any Available Student, Parent, Teacher,
and Principal Questionnaire Data
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Each country was responsible for conducting quality control proce-
dures and describing this effort in the Survey Activities report documenting
procedures used in the study. In addition, the International Study Center con-
sidered it essential to independently monitor compliance with standardized
procedures. NRCs were asked to nominate a person, unconnected with their
national center, to serve as quality control monitors (QCMs) for their coun-
tries. The International Study Center developed manuals for the quality control
monitors and, in a two-day training session, briefed them about PIRLS, the
responsibilities of the national centers in conducting the study, and their own
roles and responsibilities. Monitors from 33 countries attended the training
session conducted by the International Study Center staff. In countries where
the data collection schedule made it impossible for one quality control monitor
to visit all the sampled schools, monitors who attended the training session
were asked to recruit other monitors as necessary, in order to allow for effi-
ciency in the coverage of the territory and testing timetable. In all, 71 quality
control monitors participated.!! They interviewed NRCs about data collection
plans and procedures, and visited a sample of 15 schools in each country,
where they observed testing sessions and interviewed school coordinators.*?
All together, quality control monitors visited observed testing sessions and
interviewed school coordinators in 475 schools from 33 countries.

The results of the interviews indicate that, in general, NRCs had pre-
pared well for data collection and — despite the heavy demands of the sched-
ule and shortages of resources — were able to conduct the data collection
efficiently and professionally. Similarly, the PIRLS test appeared to have been
administered in compliance with international procedures — including the
activities before the testing session, along with school-level activities related
to receiving, distributing, and returning material from national centers.

Scoring the Constructed-Response Items

Because almost two-thirds of the score points came from constructed-response
items, PIRLS needed to develop procedures for reliably evaluating student
responses within and across countries. To ensure reliable scoring procedures
based on the PIRLS rubrics, the International Study Center prepared detailed
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and the PIRLS Reader. Median reliabilities ranged from 0.83 in The Nether-
lands to 0.91 in England, Israel, Macedonia, New Zealand, Romania, and
Singapore. The international median (0.88) is the median of the reliability
coefficients for all countries.

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 standardized interna-
tional format before being forwarded to the IEA Data Processing Center in
Hamburg for creation of the international database. Upon arrival at the Data
Processing Center, the data underwent an exhaustive cleaning process. This
involved several iterative steps and procedures designed to identify, docu-
ment, and correct deviations from the international instruments, file struc-
tures, 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 mul-
tiple 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 perform-
ing items.'® In general, the items exhibited very good psychometric proper-
ties in all countries. On only two occasions was an item deleted for a country;
once because of a translation error in the student booklet, and once because of
a misinterpretation of a scoring rubric.

IRT Scaling and Data Analysis

The general approach to reporting the PIRLS achievement data was based
primarily on item response theory (IRT) scaling methods.'® Student reading
achievement was summarized using a family of 2- and 3-parameter IRT models

N . | . )
14 ee of sa eqat | 4Zip® 7N, &SC wi &5, . (2003). €@ &, a, €& € qe P2 S &a ae.n'.o.'amn, LS.

Ay ens _; s.), PIRLS 2001 technical report. € sy Y4y 1, vA yostop €oe e

15 8e U s, MS, _anp, .0, &e @ ﬂﬂ4'4(2003>.t o Wi 18 PR S e Misiarsies. n'.o. v 4u$.'u s,&L" e 8

( J PIRLS 2001 technical report. €& sipty 1, gy 51 €€ €.

16 7aejat  eswiqlp-f1e PR Sse@ay, 68 £z 7z, W.(2003).9€a |, 1€ PR S€ a |, a6 ssr® i aja. V'.' vy ALS.

'u s, & v SN _; s.), PIRLS 2001 technical report. €& sypU 1, vA s e e

[295]



[296] appendix a: overview of pirls procedures

Exhibit A.9: PIRLS Within-Country Constructed-Response Scoring Reliability Data

Minimum  Maximum

Argentina
Belize
Bulgaria



1

Exhibit A.10:
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PIRLS Cross-Country Constructed-Response Scoring Reliability
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Purpose
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[=%
x
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Acquire and Use Information

Item Label'

Unreleased CO1
Unreleased C02
Unreleased C03
Unreleased C06
Unreleased C08
Unreleased C10
Unreleased C11
Hare HO3
Hare HO4
Hare HO7
Hare HO8
Hare HO9
Hare H10

Unreleased A01
Unreleased A03
Unreleased A04
Unreleased A07
Unreleased A08
Unreleased A09
Unreleased A11
Pufflings NO7
Pufflings NO8
Pufflings N10
Pufflings N12
Pufflings N13

2 Maesforgrs €

Total Valid
Comparisons

275496
275444
275548
275341
275496
275548
275444
275600
275393
275444
275086
275236
273661

296892
296676
296676
296892
296623
296784
296191
274724
274724
273947
274673
274621

Average Percent
Agreement

TS Aoy

Exact Percent
Agreement

99%
89%
93%
98%
92%
66%
2%
90%
93%
79%
84%
84%
73%

96%
98%
90%
87%
80%
81%
80%
78%
83%
84%
76%
73%

85%
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Exhibit A.11 :

Cronbach’s Alpha Reliability Coefficient — PIRLS 2001
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Countries

Argentina
Belize

Bulgaria

Canada (0,Q)
Colombia
Cyprus

Czech Republic
England

France

Germany
Greece

Hong Kong, SAR
Hungary

Iceland

Iran, Islamic Rep.
Israel

Italy

Kuwait

Latvia

Lithuania
Macedonia, Rep. of
Moldova, Rep. of
Morocco
Netherlands
New Zealand
Norway
Romania
Russian Federation
Scotland
Singapore
Slovak Republic
Slovenia
Sweden

Turkey

United States

International Median

Reliability

Coefficient!

0.90
0.87
0.89
0.87
0.87
0.90
0.85
0.91
0.87
0.87
0.88
0.85
0.87
0.89
0.89
0.91
0.87
0.86
0.85
0.85
0.91
0.87
0.90
0.83
0.91
0.89
0.91
0.86
0.90
0.91
0.88
0.88
0.85
0.89
0.90

0.88

ISC
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for dichotomously-scored items (right or wrong), and generalized partial
credit models for items with two or three available score points. The IRT
scaling method produces a score by averaging the responses of each student
to the items that he or she took which takes into account the difficulty and
discriminating power of each item. The methodology used in PIRLS included
refinements enabling reliable scores to be produced even though individual
students responded to just two of the eight assessment passages. Achieve-
ment scales were produced for each of the two reading purposes (reading
for literary experience and reading for information), as well as for reading
overall. Exhibit A.12 presents the Pearson correlation coefficient indicating
the linear relationship between the two reading purposes in each of the
PIRLS countries.

The IRT methodology was preferred for developing comparable esti-
mates of performance for all students, since students responded to different
passages and items depending upon which of the test booklets they received
(Booklets 1 through 9, or the PIRLS Reader). 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 students within countries vary and provide infor-
mation on percentiles of performance. Treating all participating countries
equally, the PIRLS scale average across countries was set to 500, and the stan-
dard deviation was set at 100. Since the countries varied in size, each country
was weighted to contribute equally to the mean and standard deviation of the
scale. The average and standard deviation of the scale scores are arbitrary and
do not affect scale interpretation.

To allow more accurate estimation of summary statistics for student
subpopulations, the PIRLS scaling made use of plausible-value technology,
whereby five separate estimates of each student’s score were generated on each
scale — based on the student’s responses to the items in the student’s booklet,
and on the student’s background characteristics. The five score estimates are
known as “plausible values,” and the variability between them encapsulates the
uncertainty inherent in the score estimation process.
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Exhibit A.12:  Correlation Between Reading for Literary Purposes and Reading for
Informational Purposes

Argentina 0.81
Belize 0.85
Bulgaria 0.85
Canada (0,Q) 0.82
Colombia 0.83

Cyprus 0.87
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Estimating Sampling Error

Because the statistics presented in this report are estimates of national per-
formance based on samples of students — rather than on the values that could
be calculated if every student in every country had answered every question —
it is important to have measures for the degree of uncertainty of the estimates.
The jackknife procedure was used to estimate the standard error associated with
each statistic presented in this report.l” The jackknife standard errors also
include an error component due to variation between the five plausible values
generated for each student. The use of confidence intervals (based on the stan-
dard errors) provides a way to make inferences about the population means
and proportions in a manner that reflects the uncertainty associated with the
sample estimates. An estimated sample statistic plus or minus two standard
errors represents a 95 percent confidence interval for the corresponding pop-
ulation result.

Setting International Benchmarks of Student Achievement

To facilitate reporting of student reading achievement at a variety of per-
formance levels, PIRLS identified four international benchmarks of student
achievement. These benchmarks are the points on the PIRLS reading scale that
separate the 10 percent of students located on top of the distribution, the top
25 percent of students, the top 50 percent, and the bottom 25 percent. The
percentage of students in each country meeting or exceeding the international
benchmarks is reported. The benchmarks correspond to the 90th, 75th, 50th,
and 25th percentiles of the international distribution of achievement. When
computing these percentiles, sampling weights were applied so that each
country contributed as many students to the distribution as there were stu-
dents in the target population in the country. That is, each country’s contri-
bution to setting the international benchmarks was proportional to the
estimated population enrolled at the fourth grade.

In order to interpret the PIRLS scale scores and analyze achievement
at the international benchmarks, PIRLS conducted a scale anchoring analysis
to describe achievement of students at those four points on the scale.
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Scale anchoring is a way of describing students’ performance at different points
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