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Appendix 1

Sampling Procedures and 

Response Rates

PISA 2000 developed quality standards,
procedures, instruments, and verification
mechanisms to ensure that national samples
yielded comparable data. Experts from the PISA
Consortium monitored the sample selection
process in each participating country.1 PISA’s data
quality standards required minimum participation
rates for educational institutions as well as for
students. These standards were established to
minimize the potential for response biases.

A minimum response rate target of 85 percent
was required for initially selected educational
institutions. In instances in which the initial
response rate of educational institutions was
between 65 and 85 percent, an acceptable school
response rate could still be achieved through the
use of replacement schools.

PISA 2000 also required a minimum
participation rate of 80 percent of students
within participating educational institutions
(sampled and replacement). A student was
considered to be a participant only if he or she
participated in the first testing session. The
minimum participation rate had to be met at the
national level, not necessarily for each
participating educational institution.

In the United States, the public and private
schools selected for PISA constituted a nationally
representative sample of all schools in the country
enrolling 15-year-olds. A three-stage sampling
design was implemented: the first stage was a
sample of primary sampling units (geographic
areas referred to as PSUs); the second stage was a
sample of schools within PSUs; and the third
stage was a sample of students from the set of all

students enrolled in the school who were born in
the calendar year 1984.

In the first stage of sampling, 52 PSUs were
selected. During the second stage, a total sample
of 220 schools was selected from within the
sampled PSUs. International requirements
specified that a minimum of 150 schools be
selected. This number was increased to 220 in
the United States to offset school nonresponse,
design effects from the three-stage design, and
design effects from oversampling of high
minority schools. The selected schools were
located in 33 different U.S. states.

As a supplement to the PISA school sample
described above, replacement schools were
selected from the unsampled schools on the
sampling frame. Each school in the original
sample was assigned up to two replacement
schools selected from the set of “neighboring”
schools on the sampling frame. As the sampling
frame is ordered by school characteristics, these
neighboring frame schools have similar
characteristics to the sampled school, and their
addition to the sample can reduce the
nonresponse bias incurred from the lack of
cooperation of the sampled school.

Ten of the 220 schools in the original sample
were ineligible because they did not have any
students born in 1984, and a further 82 schools
refused to participate, leaving 128 schools before
replacement. Thirty-two replacement schools
agreed to participate with the result that 160
schools in total agreed to participate in the study.
Following data collection, decisions by the
international Technical Advisory Group (made
up of technical advisors from the PISA
Consortium) reduced the number of
“participating” schools based on the student
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1 The PISA Project Consortium consists of the Australian Council for Educational Research (ACER), the Netherlands National Institute
for Educational Measurement (CITO), Educational Testing Service (ETS, USA), National Institute for Educational Research (NIER,
Japan), and Westat (USA). ACER coordinates the Consortium, under contract to the OECD. In the United States, Westat carried out
the PISA assessment.
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response rates within schools. Schools with more
than 50 percent student participation were
classified as “responding schools.” Schools in
which 25 to 50 percent of the sampled students
participated were classified as “partially
responding.” Schools with less than 25 percent
student participation were treated as
“nonresponding,” and data from these schools
were deleted from the database. In the United
States the number of (original/replacement)
schools falling into these categories was as
follows: responding, (116/29); partially
responding, (7/1); and nonresponding, (5/2). For
the purposes of calculating school response
rates only the 145 responding schools (116
originals plus 29 replacements) were counted.
On this basis the school response rate before
replacement was 56 percent, and after
replacement became 70 percent.

In total some 4,752 students were sampled from
the 145 responding schools. Eligible students
were defined as those born in 1984 and in each
school a random sample of up to 35 of these
eligible students was selected. Some 221 of these
students were subsequently classified as ineligible
and/or were withdrawn. Exclusion decisions by
schools resulted in a further 211 students being
excluded from the assessment. The sampling plan
provided for sampling from all 15-year-old
students within a school. Some of the selected
students could have an Individualized Education
Plan (IEP) or be identified by the school as
limited English proficient (LEP). School staff who
were knowledgeable about the school’s IEP/LEP
students reviewed the list of selected students to
determine whether any of them had an IEP or
were identified as LEP. School staff identified
those students that they felt were unable to
meaningfully participate in the assessment. Not
all IEP/LEP students were excluded— the
following guidelines were used to determine
which students would participate:

Functionally disabled students. These are
students who are permanently physically
disabled in such a way that they cannot
perform in the testing situation. Functionally

disabled students who can respond should be
included in the testing. Any sampled student
who is temporarily disabled such that s/he
cannot participate in the assessment will be
considered absent from the assessment.

Students with mental or emotional
disabilities. These are students who are
considered in the professional opinion of the
school principal or by other qualified staff
members to be educable mentally retarded or
who have been psychologically tested as
such. This includes students who are
emotionally or mentally unable to follow
even the general instructions of the test.
Students should not be excluded solely
because of a poor academic performance or
normal disciplinary problems.

Students with limited proficiency in the test
language (English). These are students who
are actually unable to read or speak the
language of the test (English) and would be
unable to overcome the language barrier in
the test situation. Typically, a student who
has received less than 1 year of instruction in
the language of the test should be excluded;
all others should be included.

The students excluded followed the guideline
categories as follows: 39 percent were students
with mental or emotional disabilities, 33 percent
had limited English language proficiency, 24
percent were functionally disabled, and 4 percent
were excluded for other reasons, including being
home-schooled and participating temporarily in a
drug rehabilitation program. In line with the
internationally specified procedures, no special
attempts were made to accommodate students
with physical disabilities over and above those
provided by the school itself.

The result of this attrition due to ineligibility,
withdrawal, or exclusion was that 4,320
students were eligible to take the assessment. Of
these, 620 students failed to take the assessment
due to absence and/or parent/student refusals. In
total then 3,700 students from the 145
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responding schools were assessed. The weighted
number of students assessed, expressed as a
percentage of the weighted number of eligible
students, gave the student response rate of 85
percent, a rate which exceeds the PISA
international standard of 80 percent. In addition,
146 students in the partially responding schools
took the assessment giving a total of 3,846
students taking the PISA assessment in the
United States. All 3,846 students are included in
the international database.

While the student response rate exceeds both
NCES and PISA standards, the school response
rate of 56 percent before replacement fails to
meet these standards. In the case of PISA a rate
of 65 percent was required. The United Kingdom
and the Netherlands also fell below the PISA
standard for response rates. Each nation
undertook analyses designed to examine the
extent of bias, if any, introduced by this level of
nonresponse. Since assessment data are not
available for the nonresponding schools, the
analysis of the PISA data for the United States
compared participants and nonparticipants in the
original and original plus replacement samples
using logistic regression to predict participation.
The predictors in question were sampling frame
school variables with a history of association
with student achievement in various national
assessments—region, metropolitan/nonmetro-
politan, public/private, type of school, percentage
minority, percent eligible for free lunch,
estimated number of 15-year-olds, and school
grade-span. These analyses indicate that there are
differences between responding and
nonresponding schools in some of these respects.
Region, metropolitan/nonmetropolitan status,
percentage minority, and percentage eligible for
free lunch were found to be significant predictors
of school nonresponse. In addition, there was a
nonlinear relationship with minority (Black and
Hispanic) enrollment—schools with relatively
high, and relatively low, minority enrollment
were considerably more likely to participate than
those with intermediate levels of minority
enrollment. While the implications of these
analyses for the direction of any resulting bias in

achievement are not entirely clear, an attempt
was made to minimize any bias by incorporating
the four variables in question into the adjustment
for school nonresponse that is a component of
the sampling weights. In the judgment of the
international Technical Advisory Group this was
sufficient to ensure that any remaining bias was
likely to be minimal and hence that the data for
the United States were included in the
international database. A similar judgment was
applied to the analyses conducted by the United
Kingdom, but not for the Netherlands.

Schools were contacted again approximately 1
week before the assessment to select the student
sample and arrange for assessment space in the
school. Assessments were conducted in the United
States in the spring of 2000 by trained test
administration field staff that visited each of the
participating schools and administered both the
assessments and the questionnaires.

Table A1.1 provides summary information on the
samples of all countries. A more detailed
presentation can be found in the OECD’s
forthcoming PISA 2000 technical report.

Grade Distributions

The students in PISA are selected on the basis
that they are 15 years old and, as a result, are
spread across several grades. Grade distributions
for 15-year-olds vary from country to country as
a function of policies about age of entry to school
or other educational policies. The proportions of
students at each grade level in each of the
participating nations are shown in table A1.2.

Quality Assurance

PISA 2000 emphasized the use of standardized
procedures in all countries. The PISA
Consortium provided comprehensive manuals to
explain the survey’s implementation, including
precise instructions for the work of school co-
coordinators and scripts for test administrators
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for use in testing sessions. The quality and
linguistic equivalence of instruments was
ensured by providing countries with source
versions of the assessment instruments in two
languages (English and French) and
recommending countries prepare and
consolidate independent translations from both
source versions, providing precise translation
guidelines that included a description on the
features each item was measuring and statistical
analysis from the field trial. In cases where one
source language was used, independent
translations were required and discrepancies
reconciled. The PISA Consortium verified the
national translation and adaptation of all
instrumentation. Additionally, members of the
PISA Consortium visited all national centers to
review data collection procedures, and members
of the PISA Consortium visited a randomly
selected subsample of 25 percent of the
educational institutions. For a detailed
description of the quality assurance procedures,
see the OECD’s forthcoming technical report on
PISA 2000.

Test Development

The development of the PISA 2000 assessment
instruments was an interactive process among the
PISA Consortium, various expert committees, and
OECD governments. The intention was to reflect
the national, cultural, and linguistic variety
among OECD countries. The assessments
included material selected from among items
submitted by participating countries as well as
items that were developed by the Consortium’s
test developers. Each item, or question, was rated
by each country on potential cultural, gender, or
other types of bias. A small prepilot was
conducted in a limited number of countries prior
to a field trial, which was conducted in all
countries in 1999. Approximately 120 units
(passages or pictures with related questions) were
developed for the field trial, including more than
800 reading items. The field trial included 69
units with 342 items and the main study included

37 units with 141 items. The mathematics
instrument included 32 items; the science
instrument included 35 items.

The assessment instruments included curricular
and noncurricular components following the
framework specifications defined by subject
matter experts (OECD 1999). One of the
characteristics of the PISA 2000 instruments was
the large amount of items requiring students to
construct their own response. In reading, 45
percent of items required an open-constructed
response while this item type accounted for 35
percent of the mathematics and science tests. Five
item types were used in the PISA instruments:
multiple choice, complex multiple choice, closed-
constructed response, short response, and open-
constructed response.

The assessments were designed to yield group-
level information in a broad range of content
while meeting the limitation of 120 minutes of
testing time per student. To achieve this goal, an
unbalanced rotation design permitted an overall
assessment of 270 minutes of reading, 60 minutes
of mathematics, and 60 minutes of science. The
assessment in each domain was divided into
clusters, organized into nine booklets. There were
nine 30-minute reading clusters, four 15-minute
clusters of mathematics, and four 15-minute
clusters of science. In PISA 2000, every student
answered reading items; over half the students
answered items on science and mathematics.

This assessment design provides several features.
First, the reading material was presented in a
balanced way in order to avoid position effects
and to ensure that each item had equal weight in
the assessment. Second, seven of the nine
booklets began with reading, and all booklets
contained at least 60 minutes of reading. Five
booklets also contained items for science, and
five contained items for mathematics. Third,
PISA 2000 included a link between PISA and
IALS (the International Adult Literacy Study)
through two reading blocks containing only
IALS items, which were presented in six of the

PISA 2000
Outcomes of Learning 71

Technical Notes



Appendix 1

1

2

3

4

5

A1

A2

A3

C
H
A
P
T
E
R

A4

nine booklets. Finally, this design ensures that a
representative sample of students responded to
each block of items. The OECD will publish
further information on the PISA 2000 assessment
design in a forthcoming technical report.

Scoring

PISA’s assessment of reading included 270
minutes of testing time, of which 45 percent was
devoted to items requiring open-ended
responses. The mathematics and science tests
included 60 minutes of testing time, of which 35
percent was assessed through open-ended items.
The process of scoring these items was an
important step in ensuring the quality and
comparability of the PISA data.

Detailed guidelines were developed for the
scoring guides themselves, training materials to
recruit scorers, and workshop materials used for
the training of national scorers. Prior to the
national training, the PISA Consortium organized
training sessions to present the material and train
the scoring coordinators from the participating
countries, who trained the national scorers.

For each test item, the scoring guide described
the intent of the question and how to code the
students’ responses to each item. This description
included the credit labels—full credit, partial
credit, or no credit—attached to the possible
categories of response. Also included was a
system of double-digit coding for the
mathematics and science items where the first
digit represented the score, and the second digit
represented different strategies or approaches
that students used to solve the problem. The
second digit generated national profiles of
student strategies and misconceptions. In
addition, the scoring guides included real
examples of students’ responses accompanied by
a rationale for their classification for purposes of
clarity and illustration.

To examine the consistency of this marking
process in more detail within each country and to

estimate the magnitude of the variance
components associated with the use of markers,
the PISA Consortium conducted an interscorer
reliability study on a subsample of assessment
booklets. Homogeneity analysis was applied to
the national sets of multiple scoring and
compared with the results of the field trial. A full
description of this process and the results can be
found in a technical report on PISA 2000 to be
published by the OECD.

Weighting

Students included in the final PISA sample for a
given country are not all equally representative
of the full student population, even though
random sampling of schools and students is used
to select the sample. The use of sampling
weights is necessary for the computation of
statistically sound, nationally representative
estimators. Survey weights help adjust for
intentional over- or under-sampling of certain
sectors of the population, school or student
nonresponse, or errors in estimating size of a
school at the time of sampling.

For example, the United States over-sampled for
minorities in public schools with 15 percent or
more minority students in order to obtain
enough data on these students to report
accurately on them. Sampling weights were
applied to the data to adjust for this over-
sampling in order to ensure that the U.S. student
sample represents the overall 15-year-old student
population. The weight assigned to a student’s
responses is the inverse of the probability that
the student would be selected for the sample.
When responses are weighted, none are
discarded, and each contributes to the results for
the total number of students represented by the
individual student assessed. Weighting also
adjusts for various situations, such as school and
student nonresponse, because data cannot be
assumed to be randomly missing. The
internationally defined weighting specifications
for PISA require that each assessed student’s
sampling weight be the product of the inverse of
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the school’s probability of selection, an
adjustment for school-level nonresponse, the
inverse of the student’s probability of selection,
and an adjustment for student-level nonresponse.
In addition, in the United States, two grade
nonresponse factors were needed, one for grade
9 and one for grade 10. All PISA analyses are
conducted using these sampling weights.

The procedures being used to derive the survey
weights for PISA are in accordance with
standards of best practice for the analysis of
complex survey data. They correspond to
procedures that are used to analyze survey data
by the world’s major statistical agencies, as well
as conforming to Westat’s own current best
methods. These are also the procedures that
have been used in previous international studies
of educational achievement including TIMSS
and TIMSS-R.

Scaling and Plausible Values

PISA used Item Response Theory (IRT) methods
to produce scale scores that summarized the
achievement results. PISA 2000 utilized a mixed
coefficients multinomial logit IRT model to
produce score scales that summarized the
achievement results. This model is similar in
principle to the more familiar two parameter IRT
model. With this method, the performance of a
sample of students in a subject area or subarea
can be summarized on a single scale or a series of
scales, even when different students are
administered different items. Because of the
reporting requirements for PISA and because of
the large number of background variables
associated with the assessment, a large number of
analyses had to be conducted. The procedures
PISA used for the analyses were developed to
produce accurate results for groups of students
while limiting the testing burden on individual
students. Furthermore, these procedures provided
data that could be readily used in secondary
analyses. IRT scaling provides estimates of item
parameters (e.g., difficulty, discrimination) that
define the relationship between the item and the

underlying variable measured by the test.
Parameters of the IRT model are estimated for
each test question, with an overall scale being
established as well as scales for each predefined
content area specified in the assessment
framework. For example, PISA 2000 had four
scales describing reading (a combined score and
subscale scores in three domains) and one each
for mathematics and science.

Plausible Values
During the scaling phase, plausible values were
used to characterize scale scores for students
participating in the assessment. To keep student
burden to a minimum, PISA administered few
assessment items to each student—too few to
produce accurate content-related scale scores for
each student. To account for this, PISA generated
five possible scale scores for each student that
represented selections from the distribution of
scale scores of students with similar backgrounds
who answered the assessment items the same
way. The plausible-values technology is one way
to ensure that the estimates of the average
performance of student populations and the
estimates of variability in those estimates are
more accurate than those determined through
traditional procedures, which estimate a single
score for each student. During the construction of
plausible values, careful quality control steps
ensured that the subpopulation estimates based
on these plausible values were accurate.

It is important to recognize that plausible values
are not test scores and should not be treated as
such. Plausible values are random numbers that
are drawn from the distribution of scores that
could be reasonably assigned to each individual.
As such, the plausible values contain random
error variance components and are not optimal as
scores for individuals. The PISA student file
contains 30 plausible values, five for each of the
five PISA 2000 cognitive scales (three reading
subscales, one mathematics, and one science
scale) and five for the combined reading scale. If
an analysis is to be undertaken with one of these
five cognitive scales, then (ideally) the analysis
should be undertaken five times, once with each
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of the five relevant plausible values variables.
The results of these five analyses are averaged and
then significance tests that adjust for variation
between the five sets of results are computed.

PISA uses the plausible-values methodology to
represent what the true performance of an
individual might have been, had it been
observed, using a small number of random
draws from an empirically derived distribution of
score values based on the student’s observed
responses to assessment items and on
background variables. Each random draw from
the distribution is considered a representative
value from the distribution of potential scale
scores for all students in the sample who have
similar characteristics and identical patterns of
item responses. The draws from the distribution
are different from one another to quantify the
degree of precision (the width of the spread) in
the underlying distribution of possible scale
scores that could have caused the observed
performances. The PISA plausible values function
like point estimates of scale scores for many
purposes, but they are unlike true point estimates
in several respects. They differ from one another
for any particular student, and the amount of
difference quantifies the spread in the underlying
distribution of possible scale scores for that
student. Because of the plausible-values
approach, secondary researchers can use the
PISA data to carry out a wide range of analyses.

Statistical Procedures

Tests of significance
Comparisons made in the text of this report have
been tested for statistical significance. For
example, in the commonly made comparison of
country averages against the average of the
United States, tests of statistical significance were
used to establish whether or not the observed
differences from the U.S. average were
statistically significant.

In almost all instances the tests used were
standard t-tests. These fell into two categories

according to the nature of the comparison being
made. In simple comparisons of country averages
against the U.S. average or against the OECD
average, the following formula was used to
compute the t statistic:

t = Est1 – Est2 / SQRT[(se1)
2 + (se2)]

2

Est1 and Est2 are the estimates being compared
(e.g., average of country A and the U.S.
average) and se1 and se2 are the corresponding
standard errors of these averages.

In several places, between-country comparisons of
group differences within countries were made.
Comparisons of gender differences in other PISA
countries against gender differences in the United
States are an example. In these instances the
following formula was used:

t = (Est11 – Est21) – (Est12 – Est22) / SQRT[(se11
2

+ se21
2) + (se12

2 + se22
2)]

Est11 and Est21 are the estimates being
compared within country A (e.g., female
reading average and male reading average),
Est12 and Est22 are the corresponding estimates
for the United States, and se11, se21, se12, and
se22 are their corresponding standard errors.

Since the International Socio-Economic Index
(ISEI) is a continuous measure with no obvious
cut-points that would allow the identification of
socioeconomic groups, the linkage of
socioeconomic status to average literacy scores is
shown as a relationship rather than a difference
between group averages. The measure of
relationship in this case is a regression
coefficient. For reading, mathematics, and
science literacy measures, simple bivariate
regressions were estimated within each country.
The five plausible values available for each
literacy measure were treated as the dependent
variable and the ISEI index as the independent
variable. These analyses were undertaken within
Wesvar in order to obtain the correct standard
errors for these statistics. Regression coefficients
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for other PISA countries could then be tested
against the U.S. coefficient.

To guard against errors of inference based on
multiple comparisons, as in the case of comparing
all countries to the United States, the Bonferroni
adjustment procedure was used. This procedure
increases the critical value of t as the number of
comparisons increases. For example, when
making a simple pairwise comparison, the t value
must be 1.96 or greater to achieve statistical
significance at the .05 level of confidence. When
making comparisons of all countries against the
United States, the number of comparisons is 30
and the critical value required for statistical
significance is 3.14 at the .05 level.

Standard errors
The estimation of the standard errors that are
required in order to undertake the tests of
significance is complicated by the complex
sample and assessment designs which both
generate error variance. Together they mandate a
set of statistically complicated procedures in
order to estimate the correct standard errors. As
a consequence, the estimated standard errors
contain a sampling variance component
estimated by Balanced Repeated Replication
(BRR)—the Fay method of BRR; and, where the
assessments are concerned, an additional
imputation variance component arising from the
assessment design. Details on the procedures
used can be found in the WesVar 4.0 User’s
Guide (Westat 2000).

Literacy Levels

While the basic form of measurement in PISA
describes student literacy in each country in terms
of a range of scale scores, PISA also treats
proficiency in reading literacy in terms of five
levels, each representing tasks of increasing
complexity. As a result, the literacy findings are
reported in terms of percentages of the
population proficient at handling tasks of
different levels of difficulty.

Each of the four reading literacy scales—the
combined score and the three subscale scores—is
divided into five levels based on the type of
knowledge and skills students need to
demonstrate at a particular level. Cut scores for
the levels are as follows: below level 1: a score
equal to or less than 334.75; level 1: a score
greater than 334.75 and equal to or below
407.47; level 2: a score greater than 407.47 and
equal to or below 480.18; level 3: a score
greater than 480.18 and equal to or below
552.89; level 4: a score greater than 552.89 and
equal to or below 625.61; and level 5: a score
greater than 625.61.

All students within a level are expected to
answer at least half of the items from that level
correctly. Students at the bottom of a level have a
62 percent chance of success on the easiest items
from that level and a 42 percent chance of
success on the hardest items from that level.
Students at the top of a level are able to provide
the correct answers to about 70 percent of all
items from that level, have a 62 percent chance
of success on the hardest items from that level,
and have a 78 percent chance of success on the
easiest items from that level. Students just below
the top of a level would score less than 50
percent on an assessment of the next higher level.
Students at a particular level not only
demonstrate the knowledge and skills associated
with that level but also the proficiencies defined
by lower levels. Thus, all students proficient at
level 3 are also proficient at levels 1 and 2. All
students within a level are expected to answer at
least half of the items in that level correctly.
Patterns of responses for students below level 1
suggest they are unable to answer at least half of
the items in level 1 correctly.
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NOTE: PISA is the Program for International Student Assessment. PIRLS is the Progress in International Reading Literacy Study. ALL is
the Adult Literacy and Lifeskills survey.

SOURCE: Adult Literacy and Lifeskills survey (2001b). Prose and Document Literacy Framework. Available:
ftp://etsis1.ets.org/pub/corp/Prose-final.pdf; Campbell, J.R., Kelly, D.L., Mullis, I.V.S., Martin, M.O., and Sainsbury, M. (2001).
Framework and Specifications for PIRLS Assessment 2001. Chestnut Hill, MA: Boston College; Organization for Economic
Cooperation and Development (1999). Measuring Student Knowledge and Skills: A New Framework for Assessment. Paris: Author.

Table A2.1.—Descriptions of international assessments of reading

Descriptions of International Studies of Reading, Mathematics, and Science

1

2

3

4

5

A1

A2

A3

C
H
A
P
T
E
R

A4 Prose and document literacyOverall and purposes of readingOverall and processes of readingReporting
scales

Prose literacy: (1) locating
information; (2) integrating
information; and 
(3) generating information

Document literacy: (1) locating
information; (2) cycling
information; (3) integrating
information; and 
(4) generating information

Contexts and contents: (1) home
and family; (2) health and safety;
(3) community and citizenship; (4)
consumer electronics; (5) work;
and (6) leisure and recreation

Processes: (1) focus on and
retrieve explicitly stated
information; (2) make
straightforward inferences; (3)
interpret and integrate ideas and
information; and (4) examine and
evaluate context, language, and
text elements

Purposes of reading: 
(1) reading for literary experience
and (2) reading to acquire and
use information

Types of text: (1) continuous, e.g.,
narrative and (2) non-continuous,
e.g., map

Situations: (1) Reading for public
use; (2) reading for private use;
(3) reading for work; and (4)
reading for education

Processes: (1) retrieving
information; (2) broad
understanding; (3) developing
an interpretation; (4) reflecting
on content; and (5) reflecting 
on form

Framework
components

Using printed and written
information to function in
society to achieve one’s goals
and to develop one’s
knowledge and potential.

Understanding and using 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 a community of
readers, and for enjoyment.

Understanding, using, and
reflecting on written texts in order
to achieve one’s goals, to develop
knowledge and potential, and to
participate in society.

Definition

Document literacy, prose literacy,
numeracy, and analytic reasoning

Reading literacyReading literacy, mathematics
literacy, and science literacy

Domains

Follow-up to International Adult
Literacy Study (IALS)
1994, 2002…

Every 4 years
2001, 2005, 2009…

Every 3 years
2000, 2003, 2006, 2009…

Periodicity

ALL

16 through 65-year-olds 

PIRLS

9-year-olds 

PISA

15-year-oldsAge
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NOTE: PISA is the Program for International Student Assessment. TIMSS-R is the Third International Mathematics and Science Study-
Repeat. ALL is the Adult Literacy and Lifeskills survey.

SOURCE: Adult Literacy and Lifeskills survey (2001a). Numeracy Framework. Available:
ftp://etsis1.ets.org/pub/corp/Numeracy%20Framework.pdf; Organization for Economic Cooperation and Development (1999).
Measuring Student Knowledge and Skills: A New Framework for Assessment. Paris: Author; Robitaille, D.F., Schmidt, W.H., Raizen,
S., McKnight, C., Britton, E., and Nicol, C. (1993). Curriculum Frameworks for Mathematics and Science. TIMSS monograph no. 1.
Vancouver, BC: Pacific Education Press.

Table A2.2.—Descriptions of international assessments of mathematics

Descriptions of International Studies of Reading, Mathematics, and Science

NumeracyOverall and by content areaOverall and by sub-scales to be
determined (2003)

Reporting
scales

Facets: numerate behavior
involves managing a situation or
solving a problem in a real
context by responding to
mathematical information that is
represented in a range of ways
and requires activation of a range
of enabling knowledge,
behaviors, and processes.

Content areas: (1) fractions and
number sense; (2) data
representation, analysis, and
probability; (3) algebra; (4)
measurement; and (5) geometry

Performance expectations:
(1) knowing; (2) using routine
procedures; (3) investigation and
solving problems; (4) mathema-
tical reasoning; and 
(5) communicating

Major topics: (1) quantity; (2)
space and shape; (3) change and
relationships; and (4) uncertainty 

Competency classes/processes:
(1) reproduction and routine
procedures; (2) connections and
integration for standard problem
solving; and (3) reasoning,
argumentation, insight and
generalization for original
problem solving

Situations: (1) personal; (2)
educational; (3) occupational; (4)
public; and (5) scientific

Framework
components

The knowledge and skills
required to effectively manage
the mathematical demands of
diverse situations.

Curricular mathematics as defined
by content areas (see framework
components) agreed upon by
participating countries.

An individual’s capacity to iden-
tify and understand the role that
mathematics plays in the world, to
make well-founded judgments and
to engage in mathematics, in ways
that meet the needs of that
individual’s life as a constructive,
concerned and reflective citizen.

Definition

Document literacy, prose literacy,
numeracy, and analytic reasoning

Mathematics and scienceReading literacy, mathematics
literacy, and science literacy

Domains

Follow-up to International Adult
Literacy Study (IALS)
1994, 2002…

Every 4 years
1995, 1999, 2003…

Every 3 years
2000, 2003, 2006, 2009…

Periodicity

ALL

16 through 65-year-olds 

TIMSS-R

13-year-olds 

PISA

15-year-oldsAge
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NOTE: PISA is the Program for International Student Assessment. TIMSS-R is the Third International Mathematics and Science Study-
Repeat. The framework for the Program for International Student Assessment (PISA) does include a list of 13 concepts to be assessed by
PISA. However, in PISA 2000 these concepts are assessed through the scientific applications listed above.

SOURCE: Organization for Economic Cooperation and Development (1999). Measuring Student Knowledge and Skills: A New
Framework for Assessment. Paris: Author; Martin, M.O., Mullis, I.V.S., Gonzalez, E.J., Gregory, K.D., Smith, T.A., Chrostowski, S.J.,
Garden, R.A., and O’Connor, K.M. (2000). TIMSS 1999 International Science Report: Findings from IEA’s Repeat of the Third
International Mathematics and Science Study at the Eighth Grade. Chestnut Hill, MA: Boston College.

Table A2.3.—Descriptions of international assessments of science

Descriptions of International Studies of Reading, Mathematics, and Science

1

2

3

4

5

A1
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A3
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A4

Overall and by content areaOverall and by sub-scales to be
determined (2006)

Reporting
scales

Content areas: (1) earth science;
(2) life science; (3) physics; (4)
chemistry; (5) environment and
resource issues; and (6) scientific
inquiry and the nature of science

Performance expectations:
(1) understanding simple
information; (2) understanding
complex information; (3)
theorizing, analyzing, and solving
problems; (4) using tools, routine
procedures, and science
processes; and (5) investigating
the natural world

Scientific applications: (1) science
in life and health; (2) science in
Earth and environment; and (3)
science in technology

Scientific processes: (1)
recognizing scientifically
investigable questions; (2)
identifying evidence needed in a
scientific investigation; (3)
drawing or evaluating
conclusions; (4) communicating
valid conclusions; and (5)
demonstrating comprehension of
scientific concepts

Situations: (1) personal; (2)
public; (3) global; and (4)
historical relevance 

Framework
components

Curricular science as defined by
content areas (see framework
components) agreed upon by
participating countries.

The capacity to use scientific
knowledge, to identify questions,
and to draw evidence-based
conclusions in order to understand
and help make decisions about 
the natural world and the changes
made to it through human activity.

Definition

Mathematics and scienceReading literacy, mathematics
literacy, and science literacy

Domains

Every 4 years
1995, 1999, 2003…

Every 3 years
2000, 2003, 2006, 2009…

Periodicity

TIMSS-R

13-year-olds 

PISA

15-year-oldsAge
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