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The 2003 survey provides
an update of reading and

science pegformance.

PISA measures students’
applied ability to deal

with written material. . .

...through handling
different kinds of texts. ..

...and performing

different types of reading
tasks. ..

...in relation to various
situations where reading

is needed.

INTRODUCTION

In PISA 2003, the areas of reading and science were given smaller amounts
of assessment time than mathematics (the focus of the 2003 assessment), with
60 minutes for each allowing an update on overall performance rather than
the kind of in-depth analysis of knowledge and skills shown for mathematics in
Chapter 2.This chapter describes how PISA 2003 measures student achievement
in reading and science, examines student outcomes in these two areas, and also
compares outcomes for PISA 2003 with PISA 2000.

HOW READING LITERACY IS MEASURED IN PISA

Reading literacy focuses on the ability of students to use written information in
situations which they encounter in their life. In PISA, reading literacy is defined
as understanding, using and reflecting written texts, in order to achieve one’s
goals, to develop one’s knowledge and potential and to participate in society.
This definition goes beyond the traditional notion of decoding information and
literal interpretation of what is written towards more applied tasks.

The concept of reading literacy in PISA is defined by three dimensions: the
format of the reading material, the type of reading task or reading aspects, and
the situation or the use for which the text was constructed.

The first dimension, the text format, classifies the reading material or texts into
continuous and non-continuous texts. Continuous texts are typically composed of
sentences that are, in turn, organised into paragraphs. These may fit under larger
structures such as sections, chapters and books. Non-continuous texts are organised
differently from continuous texts as they require a different reading approach and
can be classified according to their format. Outcomes of students on two reading
scales based on the form of the text were reported in the PISA 2000 report Reading
_for Change — Performance and Engagement across Countries (OECD, 2002b).

The second dimension is defined by the three reading aspects. Some tasks required
students to retrieve information — that is, to locate single or multiple pieces of
information in a text. Other tasks required students to interpret texts — that is, to
construct meaning and draw inferences from written information. The third type
of task required students to reflect on and evaluate texts — that is, to relate written
information to their prior knowledge, ideas and experiences. In PISA 2000 student
performance in these three types of task were each reported on a separate scale. In
2003, however, less assessment time was allocated to reading and results are reported
only on a single reading literacy scale that combines the three types of tasks.

The third dimension, the situation or context, reflects the categorisation of texts
based on the author’s intended use, the relationship with other persons implicitly
or explicitly associated with the text, and the general content. The situations
included in PISA and selected to maximise the diversity of content included in
the reading literacy assessment were reading for private use (personal), reading
for public use, reading for work (occupational) and reading for education.

© OECD 2004 Learning for Tomorrow’s World — First Results from PISA 2003



A full description of the conceptual framework underlying the PISA assessment
of reading literacy is provided in The PISA 2003 Assessment Framework: Mathematics,
Reading, Science and Problem Solving Knowledge and Skills (OECD, 2003e¢).

STUDENT PERFORMANCE IN READING

The principles for the reporting of results in reading are similar to those applied PISA 2003 measures
for mathematics (see Chapter 2). However, unlike in mathematics, where the 7 eading in the framework
scales were newly established for the 2003 assessment, the PISA 2003 reading established in 2000,
scale is anchored to the results of the 2000 assessment. Since reading was the — using a subset of tasks
focus of the 2000 assessment, it was possible to fully develop the instrument for used in the PISA 2000
measuring reading literacy at that stage, so the PISA 2000 mean of 500 has been  assessment....
established as the benchmark against which future reading performance will be

measured. For reading literacy, PISA 2003 uses an identical framework and a

subset of items from PISA 2000.To ensure comparability in calculating trends,

the 28 reading items used in PISA 2003 are a subset of the 141 items used in

2000. The subset of items was selected taking the relative balance of aspects of

the framework into account; for example, in both years, the proportion of items

falling into each task classification is similar (see Table A6.2 for the breakdown

of items by the various aspects of the framework).
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Therefore, the reading literacy results that are presented in this chapter are . and reports results on
based on the reading literacy proficiency scale that was developed for PISA 2000 the same scale that was
which had a mean of 500 and a standard deviation of 100 for the 27 OECD  ysed in 2000.
countries that participated. The PISA 2003 results include 29 OECD countries

— the Slovak Republic and Turkey joined PISA in 2003 and the Netherlands met

all technical standards in 2003, while the United Kingdom has been excluded

from the results as it failed to reach the technical standards required by PISA

2003. For the 25 OECD countries for which comparable data are available

for both the PISA 2000 and 2003 assessments, the average performance has

essentially remained unchanged." However, mainly because of the inclusion of

new countries in 2003, the overall OECD mean for reading literacy is now 494

score points and the standard deviation is 100 score points.

As in 2000, reading scores in 2003 are reported according to five levels of  The scale divides
proficiency, corresponding to tasks of varying difficulty. Proficiency levels  students into five levels of
are defined by tasks sharing common characteristics including conceptual or  proficiency. ..
substantive as well as statistical ones so that tasks within each level meet certain

technical specifications (see Chapter 2). Level 5 corresponds to a score of more

than 625, Level 4 to scores in the range 553 to 625, Level 3 to scores from 481 to

552, Level 2 to scores from 408 to 480, and Level 1 to scores from 335 to 407.

Students at a particular level not only demonstrate the knowledge and skills ... according to the
associated with that level but also the proficiencies required at lower levels. For  difficulty of tasks that
example, all students proficient at Level 3 are also proficient at Levels 1 and 2. they can usually answer
All students at a given level are expected to answer at least half of the items at  correctly. ..

that level correctly (see Chapter 2).
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Retrieving information Interpreting Reflecting and evaluating
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Figure 6.1 (continued) m Summary descriptions for the five levels of proficiency in reading literacy

Retrieving information

Interpreting

Reflecting and evaluating

Locate one or more pieces of

information, each of which may be
required to meet multiple criteria.
Deal with competing information.

Identify the main idea in a text,
understand relationships, form
or apply simple categories,

or construe meaning within a
limited part of the text when the
information is not prominent and

Make a comparison or
connections between the text
and outside knowledge, or
explain a feature of the text by
drawing on personal experience
and attitudes.

low-level inferences are required.

Continuous texts: Follow logical and linguistic connections within a paragraph in order to locate or interpret
information; or synthesise information across texts or parts of a text in order to infer the author’s purpose.

Non-continuous texts: Demonstrate a grasp of the underlying structure of a visual display such as a simple
tree diagram or table, or combine two pieces of information from a graph or table.

Locate one or more independent Recognise the main theme or Make a simple connection
pieces of explicitly stated information,

typically meeting a single criterion,

author’s purpose in a text about between information in the

a familiar topic, when the text and common, everyday

required information in the knowledge.

with little or no competing

A Profile of Student Performance in Reading and Science EY/

information in the text. text is prominent.

Continuous texts: Use redundancy, paragraph headings or common print conventions to form an impression
of the main idea of the text, or to locate information stated explicitly within a short section of text.

Non-continuous texts: Focus on discrete pieces of information, usually within a single display such as a simple
map, a line graph or a bar graph that presents only a small amount of information in a straightforward way, and
in which most of the verbal text is limited to a small number of words or phrases.

Students scoring below 335 score points, i.e., those who do not reach Level 1, .. plus a sixth group
are not able to routinely show the most basic skills that PISA seeks to measure.  made up of those unable
While such performance should not be interpreted to mean that those students  to show basic functional
have no literacy skills at all, performance below Level 1 does signal serious  reading skills.
deficiencies in students’ ability to use reading literacy as a tool for the acquisition
of knowledge and skills in other areas. Similarly, since Level 5 is also unbounded,
some students participating in PISA may demonstrate higher reading skills than
those measured by the assessment.

The establishment of proficiency levels in reading makes it possible not only to Tasks in each proficiency
rank students’ performance but also to describe what they can do (Figure 6.1).  level have identifiable
Each successive reading level is associated with tasks of ascending difficulty. features. ..

The tasks at each level of reading literacy were judged by panels of experts to

share certain features and requirements and to differ consistently from tasks at

either higher or lower levels. The assumed difficulty of tasks was then validated

empirically on the basis of student performance in participating countries.
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...with easier tasks
requiring basic handling

ofsimp]e texts. ..

...and harder ones
invo]vin(q increasing
complexity and less

explicit information.

The hardest tasks are
sophisticated and require

critical thinking. ..

...measuring the kind of
skill needed b)f hi(qh—]eve]

knowledge workers.

The reading literacy tasks used in PISA 2003 include the three dimensions
previously described and have a diverse range of difficulty. Samples of the reading
tasks (a total of 45 items) were released after PISA 2000 and can be found in the
publication Sample Tasks from the PISA 2000 Assessment — Reading, Mathematical and
Scientific Literacy (OECD, 2002c¢). Each item includes an indication of the dimension
being assessed, and a description of the knowledge and skills being assessed. These
descriptions provide some insight into the range of processes required of students
and the proficiencies which they need to demonstrate to reach different reading
levels. Further sample tasks can also be found at www.pisa.oecd.org.

Evena cursory review of these items reveals that tasks at the lower end of the scale
require very different skills from those at the higher end. A more careful analysis
of the range of tasks provides some indication of an ordered set of knowledge-
construction skills and strategies. For example, the easiest of these tasks require
students to locate explicitly stated information according to a single criterion
where there is little, if any, competing information in the text, or to identify the
main theme of a familiar text, or make a simple connection between a piece of
the text and everyday life. In general, the information is prominent in the text
and the text itself is less dense and less complex in structure.

In contrast, harder retrieval tasks require students to locate and sequence
multiple pieces of deeply embedded information, sometimes in accordance
with multiple criteria. Often there is competing information in the text that
shares some features with the information required for the answer. Similarly,
with tasks requiring interpretation or reflection and evaluation, those at the
lower end differ from those at the higher end in terms of the process needed
to answer them correctly, the degree to which the reading strategies required
for a correct answer are signalled in the question or the instructions, the level
of complexity and familiarity of the text and the quantity of competing or
distracting information present in the text.

Figure 6.2 presents an overall profile of proficiency on the reading literacy scale,
with the length of the bars showing the percentage of students proficient at each
level.

Proficiency at Level 5 (above 625 score points)

Students proficient at Level 5 on the reading literacy scale are capable of
completing sophisticated reading tasks, such as managing information that is
difficult to find in unfamiliar texts; showing detailed understanding of such texts
and inferring which information in the text is relevant to the task; and being able
to evaluate critically and build hypotheses, draw on specialised knowledge, and
accommodate concepts that may be contrary to expectations. See Figure 6.1 for
a more detailed description.

The proportion of students performing at the highest PISA proﬁciency levels
in participating countries are of interest as today’s proportion of students
performing at these levels may influence the contribution which that country

© OECD 2004 Learning for Tomorrow’s World — First Results from PISA 2003
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Countries are ranked in descending order of percentage of 15-year-olds in Levels 3,4 and 5.
Source: OECD PISA 2003 database, Table 6.1.

will make towards the pool of tomorrow’s world-class knowledge workers in

the global economy.

In the combined OECD area, 8 per cent of the students are at proficiency
Level 5. More than 16 per cent of the students in New Zealand and more than
12 per cent of the students in Australia, Belgium, Canada, Finland, Korea and
the partner country Liechtenstein are at this level. In contrast, less than 1 per
cent of the students in Mexico reach Level 5 and this is also true in the partner
countries Indonesia, Serbia,” Thailand and Tunisia (Figure 6.2 and Table 6.1).

It is important to keep in mind that the proportion of students performing  Having more students
at Level 5 is influenced not only by the overall performance of countries in  at this top level does
reading literacy but also by the variation that exists within countries between  nor always go with
the students with the highest and the lowest levels of performance. While there  having fewer at lower
is a general tendency for countries with a higher proportion of students scoring  performance levels.
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In some countries around
40 per cent of students
can at least do difficult
tasks at Level 4, but in

others very few can.

Most students in OECD
countries have at least

moderate reading

skills. ..

...and in all but two
OECD countries, at least
75 per cent can do basic

reading tasks.

at Level 5 to have fewer students at Level 1 and below, this is not always the
case. In Finland, for example, 15 per cent of students reach Level 5 while only
1 per cent are below Level 1. By contrast, in Belgium and New Zealand, which
also have high percentages reaching Level 5, a relatively high proportion of
students score below Level 1 as well (8 and 5 per cent respectively). Finally, in
the partner countries Hong Kong-China and Macao-China, only 6 per cent and
2 per cent, respectively, reach Level 5, while only 3 per cent and 1 per cent,

respectively, score below Level 1.

Proficiency at Level 4 (from 553 to 625 score points)

Students proficient at Level 4 on the reading literacy scale are capable of difficult
reading tasks, such as locating embedded information, dealing with ambiguities
and critically evaluating a text (Figure 6.1). In the combined OECD area, 28
per cent of students are proficient at Level 4 or above (that is, at Levels 4 and 5)
(Figure 6.2 and Table 6.1). Nearly half of the students in Finland and between 40
and 50 per cent or more of those in Australia, Canada, Korea and New Zealand
and the partner country Liechtenstein attain at least Level 4. With the exception
of Mexico, the Slovak Republic and Turkey, at least one in five students in each
OECD country reaches at least Level 4. In addition, fewer than 5 per cent of
the students in four of the partner countries — Indonesia, Serbia, Thailand and
Tunisia — reach this level.

Proficiency at Level 3 (from 481 to 552 score points)

Students proficient at Level 3 on the reading literacy scale are capable of reading
tasks of moderate complexity, such as locating multiple pieces of information,
making links between different parts of a text and relating it to familiar everyday
knowledge (Figure 6.1). In the combined OECD area, 55 per cent of students
are proficient at least at Level 3 (that is, at Levels 3, 4 and 5) on the reading
literacy scale (Figure 6.2 and Table 6.1). In 8 of the 30 OECD countries
(Australia, Canada, Finland, Ireland, Korea, the Netherlands, New Zealand and
Sweden), and in two partner countries (Hong Kong-China and Liechtenstein),
between 65 and 80 per cent of 15-year-old students are proficient at least at
Level 3. This level is the OECD modal level — that is, the one at which most
students are placed at their highest level of proficiency, with 27 per cent in the
OECD combined area.

Proficiency at Level 2 (from 408 to 480 score points)

Students proficient at Level 2 are capable of basic reading tasks, such as locating
straightforward information, making low-level inferences of various types,
working out what a well-defined part of a text means and using some outside
knowledge to understand it (Figure 6.1). In the combined OECD area, 78 per
cent of students are proficient at Level 2 or above on the reading literacy scale. In
every OECD country except Mexico and Turkey, at least three in four students
are at Level 2 or above (Figure 6.2 and Table 6.1).

© OECD 2004 Learning for Tomorrow’s World — First Results from PISA 2003



Proficiency at Level 1 (from 335 to 407 score points)
or below (below 335 score points)

Reading literacy, as defined in PISA, focuses on the knowledge and skills required to  Level I represents the
apply reading for learning rather than on the technical skills acquired in learning to  simplest functional
read. Since comparatively few young adults in OECD countries have not acquired  reading tasks. ..
technical reading skills, PISA does not seck to measure such things as the extent to

which 15-year-old students are fluent readers or how well they spell or recognise

words. In line with most contemporary views about reading literacy, PISA focuses

on measuring the extent to which individuals are able to construct, expand and

reflect on the meaning of what they have read in a wide range of texts common

both within and beyond school. The simplest reading tasks that can still be associated

with this notion of reading literacy are those at Level 1. Students proficient at this

level are capable of completing only the simplest reading tasks developed for PISA,

such as locating a single piece of information, identifying the main theme of a text

or making a simple connection with everyday knowledge (Figure 6.1).

Students performing below 335 score points — that is, below Level 1 —are not  ...and those not reaching
likely to demonstrate success on the most basic type of reading that PISA seeks it may be able to read
to measure. This does not mean that they have no literacy skills. Nonetheless,  but have serious problems

their pattern of answers in the assessment is such that they would be expected  using reading for

A Profile of Student Performance in Reading and Science EN

to solve fewer than half of the tasks in a test made up of items drawn solely  Jearning.
from Level 1, and therefore perform below Level 1. Such students have serious

difficulties in using reading literacy as an effective tool to advance and extend

their knowledge and skills in other areas. Students with literacy skills below

Level 1 may therefore be at risk not only of difficulties in their initial transition

from education to work, but also of failure to benefit from further education

and learning opportunities throughout life.

In the combined OECD area, 14 per cent of students perform at Level 1,and 8 per  Although over nine out
cent perform below Level 1, but there are wide differences between countries. In - of ten OECD students
Finland and Korea, only 5 per cent of students perform at Level 1, and 1 per cent  can at least perform
below it, but these countries are the exceptions. In all other OECD countries, — at Level I...

the percentage of students performing at or below Level 1 ranges from 10 to

52 per cent (Figure 6.2 and Table 6.1). One-quarter of the OECD countries have

between 2 and 5 per cent of students performing below Level 1.

The OECD countries with 20 per cent or more of students at or below Level 1 i, 11 OECD countries
are (in descending order): Mexico, Turkey, Greece, the Slovak Republic, Italy, 4 Jeast one in five are
Luxembourg, Germany, Portugal, Spain, Austria and Hungary. This is also the proficient beyond
case in the following partner countries (in descending order): Indonesia, Tunisia,  [eyel 1.

Brazil, Serbia, Thailand, Uruguay and the Russian Federation. It is notable that

among these countries Germany has the relatively high contrasting figure of

close to 10 per cent of its students performing at Level 5.

In addition, between 25 and 34 per cent of students do not reach Level 1 in
Mexico and in the partner countries Brazil, Indonesia and Tunisia. These students

are routinely unable to show the most basic skills that PISA seeks to measure.
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Country performance can
be summarised by a mean

score. ..

...but a comparison of
country means is only
possible where there is a
statistically significant

difference.

These mean performances
span a wide range, with
Finnish students doing

best overall.

Within each country,
however, the range of
performance is even
greater, and some
countries manage to
contain this difference
better than others.

The mean performances of countries in reading

The discussion above has focused on comparisons of the distribution of student
performance between countries. Another way to summarise student performance
and to compare the relative standing of countries in reading literacy is by way of
their mean scores. Given that high average performance at age 15 is predictive
of a highly skilled future workforce, countries with high average performance
will have a considerable economic and social advantage.

As discussed in Chapter 2, when interpreting mean performance, only those
differences between countries which are statistically significant should be taken
into account. Figure 6.3 shows those pairs of countries where the difference in
their mean scores is sufficient to say with confidence that the higher performance
by sampled students in one country holds for the entire population of enrolled 15-
year-olds. Read across the row for a country to compare its performance with the
countries listed along the top of the figure. The colour-coding indicates whether
the average performance of the country in the row is significantly lower than that
of the comparison country, not statistically different, or significantly higher.

When making multiple comparisons — for example, when comparing the
performance of one country with that of all other countries, an even more
cautious approach is required, and only those comparisons that are indicated
by the respective symbols in dark shadings should be considered statistically
significant for the purpose of multiple comparisons. The figure also shows which
countries perform above, at or below the OECD average.

In Finland, performance on the reading literacy scale is above that of any other OECD
country. Its country mean, 543 score points, is more than half of a proficiency level
above the OECD average of 494 score points in PISA 2003. Other OECD countries
with mean performances statistically significantly above the OECD average include
Australia, Belgium, Canada, Ireland, Korea, the Netherlands, New Zealand and
Sweden. Among the partner countries, Hong Kong-China and Liechtenstein are
also part of that group. Eleven OECD countries perform around the OECD
average: Austria, the Czech Republic, Denmark, France, Germany, Iceland, Japan,
Norway, Poland, Switzerland and the United States. The partner countries Latvia
and Macao-China also perform around the OECD average.” Among OECD
countries, differences are relatively large — 143 score points separate the two
extreme performances (i.e., highest and lowest performing countries) — and when

the partner countries are considered, this is 150 points.

Although there are large differences in the mean performance between countries,
the variation in performance between students within each country is much larger.
One of the major challenges faced by education systems is to encourage high
performance while at the same time minimising poor performance. The question
of poor performance is particularly relevant to reading literacy because levels of
literacy have a significant impact on the welfare of individuals, the state of society
and the economic standing of countries in the international arena (OECD, 2003c).
Inequality in this context can be examined through the performance distribution as
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F igure 63 m Multiple comparisons of mean performance on the reading scale
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Range of rank*
OECD countries Upperrank 1 2 2 3 4 6 6 6 8 10 10 10 10 10 10 12 14 12 12 14 20 20 21 21 21 23 25 28 29
Lowerrank 1 3 4 5 6 8 9 9 10 15 17 18 18 18 19 20 20 20 21 21 24 25 25 26 26 27 27 28 29
All countries Upperrank 1 2 2 3 2 4 6 7 7 7 9 11 12 12 12 12 12 12 15 17 15 14 14 17 24 24 25 25 26 27 29 32 32 33 35 35 36 37 39 39
Towerrank 1 3 5 6 6 7 10 10 11 12 12 18 20 22 19 21 22 23 24 24 24 25 25 25 28 29 29 30 31 31 31 34 34 34 36 37 38 38 40 40

* Because data are based on samples, it is not possible to report exact rank order positions for countries. However, it is possible to report the range of rank order positions within
which the country mean lies with 95 per cent likelihood.

Instructions: .
Without the - Mean performance statistically significantly higher than in comparison country

Read acr 0SS dl(?ATOW for a country to compare Performance with Bor}fenani No statistically significant difference from comparison country
the countries listed along the top of the chart. The S)’mb()ls adjustment: - Mean performance statistically significantly lower than in comparison country
indicate whether the average performance of the country in the

r(;v&lls lower than that of the Co?t};larlsqn Cou.ntr-y, hlgllller -tha% that With the A Mean performance statistically significantly higher than in comparison country
ol the comparison country, or if there 1s no statistically significant Bonferroni ® | No statistically significant difference from comparison country
difference * between  the average achievement of the two adjustment: v Mean performance statistically significantly lower than in comparison country
countries.

Statistically significantly above the OECD average

Not statistically significantly different from the OECD average
Source: OECD, PISA 2003 database. Statistically significantly below the OECD average
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Results from the two
PISA surveys should be

compared cautiously.

seen by the gap in performance between the 5" and the 95" percentiles (Table 6.2).
Among OECD countries, Finland and Korea show the narrowest distributions
in the OECD with this difference equivalent to 267 score points while at the
same time these two countries show the strongest overall performance. From
the partner countries, Macao-China has a very narrow distribution with only
220 score points separating the bottom 5" to the top 95™ percent of students.
Furthermore, in Canada, Denmark, Ireland and the Netherlands and in the partner
countries Hong Kong-China, Indonesia, Latvia, Liechtenstein, Serbia and Thailand
the performance gaps are below 300 score points. On the other hand, Belgium
and Germany show the OECD largest gaps in the performance of students in
the middle of the distribution at 362 and 357 score points, which is almost one
standard deviation more than in Finland and Korea.

Differences in reading performance between PISA 2000 and PISA 2003

Figure 6.4 shows the overall reading scores for PISA 2000 and 2003 and
indicates differences in performance between the two assessments. However, as
explained in Chapter 2, such differences need to be interpreted with caution.

Figure 6.4 W Differences in mean scores between PISA 2003 and PISA 2000 on the reading scale

Only countries with valid data for both 2003 and 2000

Performance on the reading scale
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Significance 2003 higher 2003 lower No statistically
levels than 2000 than 2000  significant difference
90 % confidence level + - o
95 % confidence level ++ ——
99 % confidence level +++ R

Countries are ranked in ascending order of the difference between PISA 2003 and PISA 2000 performances.
Source: OECD PISA 2003 database, Table 6.2; OECD PISA 2000 database, Table 2.3a (OECD 2001a).
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First of all, since data are only available from two points in time, it is not possible
to assess to what extent the observed differences are indicative of longer-term
trends. Furthermore, errors from sampling as well as measurement errors
are inevitably introduced when sample-based assessments are linked through
a limited number of common items over time, which limits the reliability of
comparisons of results over time. To account for the latter, the confidence band
for comparisons over time has been broadened correspondingly.*

Figure 6.5 shows that, of the 32 countries for which there is comparative dataacross  The performance of some
2000 and 2003, in eight there is no statistically significant change at any pointin the  countries was slightly better,
student distribution. For a further 15 countries, there is a decrease in the scores  of others slightly worse.

Figure 6.5 m Comparisons between PISA 2003 and PISA 2000 in reading

Significance 2003 higher 2003 lower No statistically
levels than 2000 than 2000  significant difference
90 % confidence level + - o

95 % confidence level ++ -

99 % confidence level +++ R
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5th 10th 25th Mean 75th 90th 95th

OECD countries
Australia ) e) ) e} e} - -
Austria - - - - o 0o 1)
Belgium e} e} 0] e} o o o
Canada e} e} e} o - - .
Czech Republic [e) [e) ) e} e} e} e}
Denmark 0] 0] o) e} . - I
Finland o o (0] [e) - - .
France -- [e) ) e} o e} e}
Germany O e} e} o (@) (@) O
Greece e} e} e} o o o (0]
Hungary (@) (@) o (@) O O O
Iceland - - — - - o o
Ireland ) fe) o) - - i .
Italy - - -- - e} e} e}
Japan --- --- --- --- e} e} o
Korea o o o + e+ +++ +++
Mexico --- - . - . o o
New Zealand e} e} e} o - o o
Norway o o o (@) O O O
Poland ++ +++ +++ +++ e} e} +
Portugal [e) [e) o) o e} o o
Spain - - -- -- e} o o
Sweden e} e} 0] e} o o o
Switzerland e} ++ e} o o o o
United States [e) ¢) ) e} e} e} --

OECD total - - S _ - o o

OECD average o o [e) [e) (o) [e) [e)
Brazil o o +++ +++ +++
Hong Kong—China fe) fe) . - . . _
Indonesia [e) 0 o) + o o o
Latvia 4+ 4+ +H+ +++ +++ ++ +
Liechtenstein ++ +++ +++ +++ +++ ++ ++
Russian Federation . . . - - I -
Thailand e} e} -- - - o o

Source: OECD PISA 2003 database, Table 6.2; OECD PISA 2000 database, Table 2.3a (OECD 2001a).
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Poland raised its overall
performance through
improvements at the lower

end of the distribution. . .

...whereas in other
countries changes at
different parts of the

performance distribution
were insufficient to

produce change overall.

Females perform better at
reading than males, but
to djﬁrerent degrees across

countries.

of one or more percentile points, for six countries there is an improvement of one
or more points and for only one country the results were mixed.

Poland and the partner countries Indonesia, Latvia and Liechtenstein showed
markedly higher performance in 2003 than in 2000.° In Poland, the overall
performance gap between the lower and higher achievers decreased at the same
time that the average performance of 15-year-olds increased overall. This rise in
overall performance is attributable mainly to an increase in performance at the
lower end of the performance distribution (i.e., 5", 10" and 25" percentiles), in
other words, the lowest performing students became better. While in 2000, the
lowest 10 per cent of 15-year-olds in Poland scored below 343 score points, in
2003 this changed to 374 score points. The reverse holds for Korea where there
was a statistically significant increase in the top half of the distribution between
2000 and 2003 to the extent that only 5 per cent of the students in 2000 reached
the performance level that is now reached by the best performing 10 per cent
of Korean students. Latvia and Liechtenstein showed increases throughout the

distribution.

Canada, Denmark and Finland showed no measurable overall performance
differences between 2000 and 2003. However, in these countries performance at
the top end of the distribution (i.e., the 75% 90" and 95% percentiles) decreased
somewhat.

Countries with lower performance in 2003 compared with 2000 include
Austria, Iceland, Ireland, Italy, Japan, Mexico and Spain and among the partner
countries Hong Kong-China, the Russian Federation and Thailand. For Austria,
Iceland, Italy, Japan, and Spain the decline is due to a drop in performance
among the 5", 10" and 25" percentiles (the points under which 5, 10 and 25
per cent of the population score). In other words, in these countries the top end
of the distribution performed similarly in 2000 and 2003 but the lower end of
the distribution performed markedly lower, making the distribution wider. The
Russian Federation is the only country which showed a universal decrease in

performance.

Gender differences in reading literacy

Figure 6.6 shows differences in performance between males and females
for reading in PISA 2000 and PISA 2003 (see also Table 6.3 and Table 5.1
in OECD, 2001a). The panel shows a similar picture to what was found in
2000. Females have significantly higher average performance in reading in all
countries with the exception of Liechtenstein, with an average OECD gap in
reading of 34 score points, equivalent to half a proficiency level (see Chapter 2
and OECD, 2001a). There is variation across countries in the magnitude of
this difference: for example, at least 40 score points separate females from
males in reading performance in Austria, Finland, Germany, Iceland, Norway
and Poland and in the partner countries Serbia and Thailand. The gender
difference is particularly high in Iceland where it reaches 58 score points.
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F]’gure 6.6 ® Gender differences in reading performance in PISA 2003 and PISA 2000
Differences in PISA scale scores

Gender difference in PISA 2003 Gender difference in PISA 2000
M Statistically significant O Statistically significant
Not statistically significant O Not statistically significant
Score point difference
60
40 Males perform better
20

0

O

Females perform better
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1.The 2000 response rate in the Netherlands was too low to ensure comparability (see Annex A3, OECD 2001a).
Source: OECD PISA 2003 database, Table 6.3; OECD PISA 2000 database, Table 5.1a (OECD 2001a).

For these countries, the average score for females falls within Level 3 while the
average score for males falls within Level 2, with the exception of Finland where
females score on average within Level 4 while males score on average within
Level 3.

The better performance of females in reading and males in mathematics (see
Chapter 2) are consistent with results found in other studies for similar age

gl‘OUpS .

When the gender gap found in PISA 2003 is compared with the gap found in PISA
2000, they are in general consistent. However, there are some exceptions.

One way to understand the gender differences is to examine the extremes of  In many countries males
the distribution. Previous studies have also shown that gender differences in  are far more likely than
performance increase towards the extremes of the distribution of performance  females to be among the
and the large gender differences among students with the lowest levels of  lowest performers.
performance is of concern to policy makers. In all participating countries,

except for the partner countries Liechtenstein and Macao-China, males are

significantly more likely than females to be among the lowest-performing students.

In 12 OECD countries males are at least twice as likely than females to score

below 400 score points (i.e., one standard deviation below the OECD average)

and in Finland and Iceland they are three times or more as likely (Table 6.4).
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Figure 67 m Proportion of males and females among the lowest performers on the reading scale
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Source: OECD PISA 2003 database, Table 6.5.

The science assessment

emphasises the application

of knowledge. ..

Figure 6.7 shows the percentages of males and females scoring at or below Level
1 in reading (Table 6.5). In Iceland, while 10 per cent of females score at or below
Level 1, the percentage of males is 27 per cent. In the partner countries Serbia and
Thailand, there are at least 20 per cent more males than females at or below Level
1. Among the OECD countries, the smallest differences between the percentages
of males and females at lower levels of performance are found in Korea and the
Netherlands and in the partner countries, these are found in Liechtenstein and
Macao-China.

HOW SCIENCE PERFORMANCE IS MEASURED IN PISA

The emphasis of the PISA 2003 assessment of science is on the application
of science knowledge and skills in real-life situations, as opposed to testing
particular curricular components. Scientific literacy is defined as 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.

This definition is based on three dimensions: scientific knowledge or concepts,
scientific processes and the situations or context in which the knowledge and

processes are assessed.

With the limited assessment time that was available for science in 2003, it was
not possible to assess all areas of scientific knowledge, so a sample of concepts
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was assessed. The selection of these concepts from the major scientific fields of ... focusing on a
physics, chemistry, biological science, and earth and space science was guided by a  selection of concepts that
number of principles. First, the knowledge assessed should be relevant to real life  are central to science, of
situations. Second, the knowledge assessed should have some enduring relevance  enduring relevance and
to life over the next decade at least. Third, the knowledge required to successfully  important to real Iife.
answer a PISA science item should be related to some important scientific process

— that is, it should not be an isolated recall of a piece of information.

Three main scientific processes are part of the PISA assessment in 2003. The — Students were required
first of these is describing, explaining and predicting scientific phenomena  to recognise and explain
— important facets of the scientific process. Students were given tasks that scientific phenomena,
involved recognising phenomena, giving explanations and making considered understand scientific
judgements as to the impact of these phenomena. The second is understanding  investigation and
scientific investigation, which involves being able to recognise questions and  interpret evidence. ..
problems that could be solved using scientific methods and what evidence

may be needed to achieve this, and may also involve an understanding of the

variables that need to be measured and controlled in an experiment. In addition,

students were assessed on their ability to communicate these ideas. The third is

interpreting scientific evidence and conclusions, which is concerned with the use

of scientific findings as evidence for a diverse range of claims and conclusions.
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Through the media, students are constantly coming into contact with claims
made by advertisers, proponents of change and commentators who use scientific

evidence as a justification.

The third main aspect of the assessment of science in PISA is a consideration  ....with tasks drawn

of the areas of application. For PISA 2003 these are science in life and health,  from a range of scientific
science in the earth and environment, and science in technology. The range of  situations.

assessment tasks includes problems that affect people as individuals (such as

food and energy use), as members of a local community (such as the location of

a power station) or as world citizens (such as global warming).

Following PISA 2000, two units, which contained eight items, were released ~ The 2003 science

to give an indication of the type of problems that students were encountering  assessment overlapped
(OECD, 2002c). These items were replaced with newly created ones which — with that used
underwent an extensive field trial process to ensure they had similar levels of  in 2000...
difficulty as the released items. A sufficient number of items was retained to

allow linking to occur between the assessments carried out different times.

Like performance in reading literacy, performance in science was marked in . and results were

PISA 2000 on a single scale with an average score of 500 score points and a standard reported on the same scale.
deviation of 100 score points. Approximately two-thirds of students across OECD

countries scored between 400 and 600 score points. The same scale was used for the

PISA 2003 science assessment. The scale measures students’ ability to use scientific

knowledge (understanding of scientific concepts), to recognise scientific questions

and to identify what is involved in scientific investigations (understanding of the

nature of scientific investigation), to relate scientific data to claims and conclusions

(use of scientific evidence) and to communicate these aspects of science.
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Figure 6.8 m A sample of science items used in PISA:
Unit DAYLIGHT

DAYLIGHT

Read the following information and answer the questions that follow.

Today, as the Northern
Hemisphere celebrates its
longest day, Australians will
experience their shortest.

In Melbourne, * Australia, the
sun will rise at 7:36 am and set
at 5:08 pm, giving nine hours
and 32 minutes of daylight.

Compare today to the years
longest day in the Southern
Hemisphere, expected on 22
December, when the sun will

rise at 5:55 am and set at 8:42
pm, giving 14 hours and 47
minutes of daylight.

The President of the
Astronomical Society, Mr Perry
Vlahos, said the existence of
changing seasons in the
Northern and Southern
Hemispheres was linked to the
Earths 23-degree tilt.

© OECD 2004 Learning for Tomorrow’s World — First Results from PISA 2003

*Melbourne is a city in Australia at a latitude of about 38 degrees south of the equator.




[tem

difficulty

DAYLIGHT QUESTION 2
In the Figure light rays from the sun are shown shining
QUESTION 1 on the earth.

Which statement explains why daylight and darkness
occur on earth? Figure: light rays from the sun

A.The earth rotates on its axis.

B.The sun rotates on its axis. nght
from the

C.The earth’s axis is tilted. 690 sun

D. The earth revolves around the sun. Farth

Score 1 (592)

The correct answer is option A. Suppose it is the shortest day in Melbourne.

This is a multiple-choice item that requires students to be able Show the earth’s axis, the Northern Hemisphere, the
3 3
to relate the rotation of the earth on its axis to the phenomenon

Southern Hemisphere and the Equator on the figure.
of day and night and to distinguish this from the phenomenon
qfthe seasons, which arisesfram the tilt qfthe axis qfthe earth

as it revolves around the sun. All four alternatives given are

Label all parts of your answer.

-
@
)

~=

sy

T

Score 2 (720)

Answers which include a diagram with the Equator tilted
towards the sun at an angle between 10° and 45° and the
earth’s axis tilted towards the sun within the range 10°

scientifically correct.

and 45° from vertical, and the Northern and or Southern
Hemispheres correctly labelled (or one only labelled, the
other implied).

A Profile of Student Performance in Reading and Science E¥

Score 1 (667)

Answers which include a diagram with:

* the angle of tilt of earth’s axis between 10° and
45°, the Northern and/or Southern Hemispheres
correctly labelled (or one only labelled, the other
implied), but angle of tilt of the Equator not between
10° and 45°; or the Equator missing.

* the angle of tilt of the Equator between 10° and 45°,
the Northern and/or Southern Hemispheres correctly
labelled (or one only labelled, the other implied), but
angle of tilt of axis not between 10° and 45°; or axis
missing,

Middle

* the angle of tilt of the Equator between 10° and 45°,
and angle of tilt of axis between 10° and 45°, but the
Northern and Southern Hemispheres not correctly
labelled (or one only labelled, the other implied, or
both missing).

This is an open-response item that requires students to create

a conceptual model in the form of a diagram showing the
relationship between the rotation of the earth on its tilted axis
and its orientation to the sun on the shortest day for a city in
the southern hemisphere. In addition they had to include in this
diagram the position of the equator at a 90-degree angle to the
tilted axis. Full credit is obtained if the students correctly place
400 . n .
and label all three Slgnygcant elements — the hemispheres, the
tilted axis and the equator. Partial credit is given for a diagram
with two of the three elements correctly placed and labelled.

Lowest
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Figure 6.9 m A sample of science items used in PISA:
Unit CLONING

CLONING

Read the newspaper article and answer the questions that fo]]ow.

A copying machine for living beings?

Without any doubt, if there had been
elections for the animal of the year 1997,
Dolly would have been the winner! Dolly
is a Scottish sheep that you see in the

5 photo. But Dolly is not just a simple sheep.

She is a clone of another sheep. A clone
means: “a copy”. Cloning means: “copying
from a single master copy”. Scientists
succeeded in creating a sheep (Dolly) that

10 is identical to a sheep that functioned as a
master copy.

It was the Scottish scientist lan Wilmut

who designed the “copying machine” for

sheep. He took a very small piece from the
15 udder of an adult sheep (sheep 1).

20

25

30

From that small piece he removed

the nucleus, then he transferred the nucleus
into the egg-cell of another (female) sheep
(sheep 2). But first he removed from that
egg-cell all the material that would have
determined sheep 2 characteristics in a
lamb produced from that egg-cell. lan
Wilmut implanted the manipulated egg-
cell of sheep 2 into yet another (female)
sheep (sheep 3). Sheep 3 became pregnant
and had a lamb: Dolly.

Some scientists think that within a few

years it will be possible to clone people as
well. But many governments have already
decided to forbid the cloning of people by law.

2 9 O © OECD 2004 Learning for Tomorrow’s World — First Results from PISA 2003




CLONING

Question 1

Which sheep is Dolly identical to?
A. Sheep 1

B. Sheep 2

C. Sheep 3

D. Dolly’s father

Score 1 (494)

The correct answer is option A.

This is a multiple-choice question item that assesses the
students’ understanding of the process by which the cloning
takes place. This is described in detail in the text, and the
students are required to carefully read this text to extract the
information required. They need to know that the nucleus of the
cell contains the material that will determine the characteristics

of the off-spring.

QUESTION 2
In line 14 the part of the udder that was used is described

as“a very small piece”. From the article text you can work
out what is meant by “a very small piece”.

That “very small piece”is
A.acell.

B. a gene.

C. a cell nucleus.

D. a chromosome.

[tem

difficulty

690

550

Score 1 (572)
The correct answer is option A.

This is a multiple-choice item that requires the students to
demonstrate an understanding of the structure of cells.

400

Highest

=
=
S
=

Lowest

QUESTION 3

In the last sentence of the article it is stated that many
governments have already decided to forbid the cloning of
people by law.

Two possible reasons for this decision are mentioned below.
Are these reasons scientific reasons?

Circle either “Yes”or “No”for each.

Reason: Scientific?
Cloned people could be more

sensitive to certain diseases Yes/No
than normal people.

People should not take over the Yes/No
role of a Creator.

Score 1 (507)

Answers which indicate Yes, No, in that order.

This is a complex multiple-choice item that requires students

to show that they can distinguish between statements that are
scientifically based and those that are not. One of the aspects of
the PISA scientific literacy framework is the notion that students
understand scientific investigation and reasoning. The question
poses two reasons why governments might forbid human cloning.
One of the reasons is concerned with the fact that cloned people
might be more susceptible to disease (a reason that could be said
to be ‘%cient}'ﬁc’), while the other is statement that people should
not take on the role of a Creator (a valid reason_for many
people, but one which cannot be said to be “scientific”). Full
credit is obtained for correctly labelling both statements.

A Profile of Student Performance in Reading and Science B
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More difficult tasks
involve more complex
concepts and greater
skill requirements,
and demand more
sophisticated scientific
knowledge.

Science is not rated at
proficiency levels, but

it is possible to define
characteristics of difficult,
medium and easy

scientific tasks.

The increasing difficulty of tasks along the scale involves the complexity of the
concepts used, the amount of data given, the chain of reasoning required and
the precision required in communication. In addition, the level of difficulty is
influenced by the context of the information, the format and the presentation
of the question. The tasks in PISA require scientific knowledge involving (in
ascending order of difficulty): recall of simple scientific knowledge or common
scientific knowledge or data; the application of scientific concepts or questions
and a basic knowledge of investigation; the use of more highly developed
scientific concepts or a chain of reasoning; and knowledge of simple conceptual
models or analysis of evidence in order to try out alternative approaches.

Unlike for reading and mathematics (see Chapter 2), the science scale cannot yet
be defined in terms of proficiency levels. This will only be possible from 2006
onwards, when science becomes the main focus of the PISA assessment for the
first time and when a full instrument for measuring and reporting science will be
developed. However, the criteria for harder and easier tasks can still be described
in relation to items associated with different points on the science scale.

* Towards the top end of the science scale (around 690 score points) students are
generally able to create or use conceptual models to make predictions or give
explanations; to analyse scientific investigations in order to grasp, for example,
the design of an experiment or to identify an idea being tested; to compare data
in order to evaluate alternative viewpoints or differing perspectives; and to com-

municate scientific arguments and/or descriptions in detail and with precision.

At around 550 score points, students are typically able to use scientific con-
cepts to make predictions or provide explanations; to recognise questions
that can be answered by scientific investigation and/or identify details of
what is involved in a scientific investigation; and to select relevant informa-
tion from competing data or chains of reasoning in drawing or evaluating

conclusions.

Towards the lower end of the scale (around 400 score points), students are
able to recall simple factual scientific knowledge (e.g., names, facts, terminol-
ogy, simple rules); and to use common scientific knowledge in drawing or

evaluating conclusions.

A full description of the conceptual framework underlying the PISA assessment
of science is provided in The PISA 2003 Assessment Framework: Mathematics, Reading,
Science and Problem Solving Kowledge and Skills (OECD, 2003e).

The tasks used for the assessment of science in PISA are quite diverse. Figure 6.8
and Figure 6.9 show examples of the science tasks used in PISA 2003, along with
a description of the criteria used to mark students’ answers. A more complete
set of sample tasks can be found at www.pisa.oecd.org. The science assessment
was comprised of 35 items divided into 13 units from which 25 items from
10 units were the same as the ones used in 2000 (see Annex A6, Table A6.3 for
the breakdown of the items by the various aspects of the framework).
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The sample unit Daylight provides verbal information on the variation in the length
of daylight between the Northern and Southern hemispheres (Figure 6.8). The
change of seasons in these hemispheres is also related to the tilt of the earth’s axis.

The stimulus for the sample unit, Cloning, features an extract from a newspaper
article and a photograph of Dolly, the first sheep to be cloned (Figure 6.9).The
questions that follow are probing the students” knowledge of the structure of
animal cells and scientific methods of investigation.

When taken together, these science units help to illustrate the underlying
understanding of science that PISA has adopted in its framework as scientific
literacy, in particular the ability to use science knowledge to give explanations.

STUDENT PERFORMANCE IN SCIENCE
The mean performances of countries in science

As previously described in Chapter 2 for the case of mathematics and earlier in  On average, students
this Chapter for reading, the average scores of countries provide an indication of  did as well in science in
the overall level of performance, keeping in mind that mean scores provide an 2003 as in 2000, but
incomplete picture of performance. As with reading, the outcomes for science are  their results were slightly
based on the science scale that was developed for PISA 2000 and which had amean  more spread out.
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of 500 and a standard deviation of 100. Figure 6.10 shows average performance on
the science scale (Table 6.6).The PISA 2003 results include 29 OECD countries —
the Slovak Republic and Turkey joined PISA in 2003 and the Netherlands met all
technical standards in 2003, while the United Kingdom has been excluded from
the results as it failed to reach the technical standards required by PISA 2003.

When the 25 OECD countries for which comparable data are available for both  Four countries had the
the PISA 2000 and 2003 assessments are compared jointly, it is clear that the  highest performance
average performance has remained unchanged (Figure 6.10).° However, mainly  and their averages are
because of the inclusion of new countries in 2003, the overall OECD mean for  indistinguishable.

science is now 496 score points and the standard deviation is 105 score points.

The gap in performance between the highest and the lowest performing OECD
countriesis 143 points. That is, while the average scores of the highest performing
countries of Finland and Japan is 548 or about half a standard deviation above
the OECD average, Mexico’s average score of 405 score points is almost one

standard deviation below the OECD average.

Finland and Japan have the highest mean scores and rank between first and
third on the science scale, but their performance is not statistically significantly
different from that in Korea and the partner country Hong Kong-China, who
both rank between second and fourth. Other OECD countries that show mean
performance in science higher than the OECD average are Australia, Belgium,
Canada, the Czech Republic, France, Ireland, the Netherlands, New Zealand,
Sweden, Switzerland and among the partner countries Liechtenstein and Macao-
China. Countries with performance not statistically different from the OECD
average are Germany, Hungary, Poland and the Slovak Republic.”
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Range of rank*
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* Because data are based on samples, it is not possible to report exact rank order positions for countries. However, it is possible to report the range of rank order positions within

which the country mean lies with 95 per cent likelihood.

Instructions:

Read across the row for a country to compare performance with
the countries listed along the top of the chart. The symbols
indicate whether the average performance of the country in the
row is lower than that of the comparison country, higher than that
of the comparison country, or if there is no statistically significant
difference  between the average achievement of the two
countries.

Source: OECD, PISA 2003 database.
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Without the - Mean performance statistically significantly higher than in comparison country

Bonferroni

No statistically significant difference from comparison country

adjustment: - Mean performance statistically significantly lower than in comparison country

With the
Bonferroni
adjustment:

A

4

Mean performance statistically significantly higher than in comparison country
No statistically significant difference from comparison country
Mean performance statistically significantly lower than in comparison country

Statistically significantly above the OECD average
Not statistically significantly different from the OECD average
Statistically significantly below the OECD average
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Countries are ranked in ascending order of the difference between PISA 2003 and PISA 2000 performances.
Source: OECD PISA 2003 database, Table 6.6; OECD PISA 2000 database, Table 3.3 (OECD 2001a).

Differences in science performance between PISA 2000 and PISA 2003

Most of the science items that were used for assessment in 2000 were also used  Results for the two

in 2003. This meant that links could be made with any of the new items that  science surveys should be
were used and, consequently, changes from 2000 to 2003 could be considered.  compared cautiously.
Figure 6.11 shows science scores for PISA 2000 and 2003 for the countries and

indicates differences in performance between the two assessments. However, as

explained before, such differences need to be interpreted with caution.

Thirteen countries, among them nine OECD countries, showed statistically ~ Some countries showed
significant increases in overall performance from PISA 2000 to PISA 2003 as  improvement, most often
indicated by the mean score. These include Belgium, the Czech Republic, Finland,  driven by higher-ability
France, Germany, Greece, Italy, Poland and Switzerland as well as the partner  students. ..

countries Brazil, Latvia, Liechtenstein and the Russian Federation. Figure 6.12

shows the differences within each country at the various percentile levels. In

Belgium, the Czech Republic, Finland, France, Germany, Italy, Poland and the

partner country Brazil the increases tended to be driven by improvements in the

upper half of the performance distribution (the 75", 90 and 95® percentiles),

i.e., the better performing students became better.
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Source: OECD PISA 2003 database, Table 6.6 and OECD PISA 2000 database, Table 3.3 (OECD 2001a).

...while science
performance fell in a
smaller number of countries,
most often pulled down by
lower-ability students.

Science showed the
smallest average gender
d{ﬁrcrcnces among all

content areas assessed.

Five countries showed a significant decline in performance, namely Austria, Canada,
Korea, Mexico and Norway. For Korea, while the top performing 5 per cent of
students showed higher performance in 2003, the 25 per cent lowest-performing
students performed markedly lower, dragging overall performance down.The picture

is similar for Japan and Sweden, but with no difference in average performance.

Gender differences in science

As in PISA 2000, science showed the smallest average gender differences among
all content areas assessed (Table 6.7 and Figure 6.13), with an OECD average
difference between males and females of six score points in favour of males.

Statistically significant differences in favour of males are found in Canada,
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Denmark, Greece, Korea, Luxembourg, Mexico, New Zealand, Poland, Portugal,
Slovak Republic and Switzerland and in the partner countries Liechtenstein and
the Russian Federation. On the other hand, females in Finland, Iceland and the
partner country Tunisia outperform males.

Another way of looking at the distribution of scores is to examine the percentage
of students scoring below 400 score points, i.e., one standard deviation below
the OECD mean and the percentage of students scoring above 600 score points
— that is, one standard deviation above the OECD mean. This is particularly
useful in science given that performance has not been classified by proficiency
levels. With around two-thirds of the students scoring between 400 and 600
score points, around one-sixth of students perform at each of these extremes.

As expected from the previous analysis in PISA 2000 which showed a minimal
level of gender differences in the results of science, there are also very small
differences between the percentage of males and females scoring below 400
score points (less than 5 per cent in either direction for the OECD countries).

The same is true for students scoring above 600 score points (Table 6.8).

A Profile of Student Performance in Reading and Science EN

Figure 6.13 ® Gender differences in science performance in PISA 2003 and PISA 2000
Dgfﬁzrences in PISA scale scores
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1. The response rate in the Netherlands in 2000 is to low to ensure comparability (see Annex A3, OECD, 2001a).
Source: OECD PISA 2003 database, Table 6.7; OECD (2001a), Table 5.1a.
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The persistence of a small
but significant minority
of students unable to
perform even simple
reading tasks remains of

concern. ..

...as does the nearly one in
five who can only perform
the simplest tasks.

In some higher-performing
countries, a wide distribution
can be of concern even

if most students do

comparati V&])’ well.

IMPLICATIONS FOR POLICY

Reading

The results for PISA 2000 show wide differences between countries in the
knowledge and skills of 15-year-olds in reading literacy. Differences between
countries represent, however, only a fraction of overall variation in student
performance, with differences within countries being on average about ten
times as great as the variation between country means.

Catering for such a diverse client base and narrowing the gaps in student
performance represents formidable challenges for all countries: An average of 8
per centof 15-year-olds reach the highest reading level in PISA, demonstrating the
ability to complete sophisticated reading tasks, to show detailed understanding
of texts and the relevance of their components, and to evaluate information
critically and build hypotheses drawing on specialised knowledge. At the other
end of the scale, an average of 8 per cent of students do not reach proficiency
Level 1. They fail to demonstrate routinely the most basic knowledge and skills
that PISA seeks to measure. These students may still be able to read in a technical
sense, but they show serious difficulties in applying reading literacy as a tool
to advance and extend their knowledge and skills in other areas. Although the
proportion of these students is below 2 per cent in three countries, including
two OECD countries, and exceeds 10 per cent in only three OECD and seven
partner countries, the existence of a small but significant minority of students
who, near the end of compulsory schooling, lack the foundation of literacy skills
needed for further learning, must be of concern to policy makers secking to
make lifelong learning a reality for all. This is so, in particular, in the face of
mounting evidence that continuing education and training beyond school tend
to reinforce rather than to mitigate skill differences resulting from unequal

success in initial education.

Adding to this proportion of students not reaching Level 1 those who perform
only at Level 1, namely those who are capable only of completing the most basic of
reading tasks, such as locating a simple piece of information, identifying the main
theme of a text or making a simple connection with everyday knowledge, brings
the proportion of low performers at or below Level 1 to an average of 19 per cent
across OECD countries. Parents, educators, and policy makers in systems with
large proportions of students performing at or below Level 1 need to recognise
that significant numbers of students are not benefiting sufficiently from available
educational opportunities and are not acquiring the necessary knowledge and
skills to do so effectively in their further school careers and beyond.

Wide variation in student performance does not, however, always mean that a
large part of the student population will have a low level of reading literacy. In
fact, in some countries with high average performance, the 25" percentile on the
combined reading literacy scale lies well within proficiency Level 2, indicating
that students at the 25" percentile are doing reasonably well by international
comparative standards. Nevertheless, the variation in the distribution of

© OECD 2004 Learning for Tomorrow’s World — First Results from PISA 2003



student performance in these countries suggests that the students at the 25"
percentile may be performing substantially below expected benchmarks of
good performance in the countries in question.

To what extent is the observed variation in student performance on the PISA 2003
assessments a reflection of the innate distribution of students’ abilities and thus a
challenge for education systems that cannot be influenced directly by education
policy? The analysis in this chapter has shown not only that the magnitude of
within-country disparities in reading literacy varies widely between countries
but also that wide disparities in performance are not a necessary condition for
a country to attain a high level of overall performance. Although more general
contextual factors need to be considered when such disparities are compared
between countries, public policy may therefore have the potential to make an
important contribution to providing equal opportunities and equitable learning
outcomes for all students. Showing that countries differ not just in their mean
performance, but also in the extent to which they are able to close the gap
between the students with the lowest and the highest levels of performance and
to reduce some of the barriers to equitable distribution of learning outcomes is
an important finding which has direct relevance for policy makers.

Science

In an increasingly technological world, literacy is not just about reading, but
citizens also need to be scientifically literate. Scientific literacy is important for
understanding environmental, medical, economic and other issues that confront
modern societies, which rely heavily on technological and scientific advances.
Further, the performance of a country’s best students in scientific subjects
may have implications for the part which that country will play in tomorrow’s
advanced technology sector, and for its general international competitiveness.
Conversely, deficiencies in mathematical and scientific literacy can have negative
consequences for individuals’ labour-market and earnings prospects and for
their capacity to participate fully in society.

Addressing the increasing demand for scientific skills requires excellence
throughout education systems, and it is important to monitor how well countries
provide young adults with fundamental skills in this area. However, the wide
disparities in student performance on the scientific literacy scale that emerge
from the analysis in this chapter suggest that this remains still a remote goal and
that countries need to serve a wide range of student abilities, including those
who perform exceptionally well but also those most in need.

Gender difference in science, in which males have often been more proficient in
past assessments, tend to be much smaller than the difference in favour of females
in reading, In fact, in science there is no clear pattern of gender differences, and in
most countries gender differences are small. Although it will take time for these
results to translate into corresponding participation patterns in higher education

as well as occupational structures, this is an encouraging signal.

The success of some
countries in containing
student disparities while
achieving hi(gh overall
performance suggests
that education policy can

make a difference.

Scientific literacy is today
important for individuals

and for society. ..

...and countries need
to be better at spreading
scientific skills to more

students.

It is encouraging that
gender dl'ﬁrerences in

science are now small.
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PISA will assess science  The 2006 PISA assessment, which will put the main focus on the knowledge,

performance more  skills and attitudes of 15-year-olds towards science, will reveal to what extent
thoroughly in 2006.  countries are further progressing towards raising science performance, fostering
equity in learning opportunities and, perhaps most important of all, developing

positive attitudes and dispositions among young adults towards scientific subjects

and careers.

Notes

For the 25 countries with comparable data in 2000 and 2003, the average performance in 2000 was 501 score points, while
the average performance in 2003 was 497 score points. Because of sampling errors and errors associated with the link
between the two assessments, the difference is not statistically significant.

For the country Serbia and Montenegro, data for Montenegro are not available. The latter accounts for 7.9 per cent of the
national population. The name “Serbia” is used as a shorthand for the Serbian part of Serbia and Montenegro.

Comparisons of a particular country average score with the OECD average are based on a recomputed OECD average that
excludes the data from the country in question. This is done to avoid dependency between the two averages.

See Annex A8 for an explanation of the methodology underlying the link between the PISA 2000 and PISA 2003

assessments.

In Luxembourg, the assessment conditions were changed in substantial ways between the 2000 and 2003 assessments in

order to reduce linguistic barriers for students. For this reasons, results cannot be compared between 2000 and 2003.

For the 25 countries with comparable data in 2000 and 2003, average performance was 501 score points in both the 2000
and the 2003 assessments.

Comparisons of a particular country’s average score with the OECD average are based on a recomputed OECD average
that excludes the data from the country in question. This is done to avoid dependency between the two averages.
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