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Foreword

One of the ultimate goals of policy makers is to enable citizens to take advantage of a globalised world economy.
This is leading them to focus on the improvement of education policies, ensuring the quality and sustainability
of service provision, a more equitable distribution of learning opportunities and stronger incentives for greater
efficiency in schooling.

Such policies all hinge on reliable information on how well education systems prepare students for life. Most
countries monitor students’ learning and the performance of schools. But in a global economy, the yardstick for
success is no longer improvement by national standards alone, but how education systems perform internationally.
The OECD has taken that challenge up by developing PISA, the Programme for International Student Assessment,
which evaluates the quality, equity and efficiency of school systems in some 70 countries that, together, make up
nine-tenths of the world economy. PISA represents a commitment by governments to monitor the outcomes of
education systems regularly within an internationally agreed framework and it provides a basis for international
collaboration in defining and implementing educational policies.

The results from the PISA 2009 assessment reveal wide differences in education outcomes, both within and across
countries. The education systems that have been able to secure strong and equitable learning outcomes, and to
mobilise rapid improvements, show others what is possible to achieve. Naturally, GDP per capita influences
educational success, but this only explains 6% of the differences between average student performance. The other
94% reflect the potential for public policy to make a difference. The stunning success of Shanghai-China, which
tops every league table in this assessment by a clear margin, show what can be achieved with moderate economic
resources and in a diverse social context. In mathematics, more than a quarter of Shanghai’s 15-year-olds can
conceptualise, generalise, and creatively use information based on their own investigations and modelling of
complex problem situations. They can apply insight and understanding and develop new approaches and strategies
for addressing novel situations. In the OECD area, just 3% of students reach that level of performance.

While better educational outcomes are a strong predictor of economic growth, wealth and spending on education
alone are no guarantee for better educational outcomes. Overall, PISA shows that an image of a world divided
neatly into rich and well-educated countries and poor and badly-educated countries is out of date.

This finding represents both a warning and an opportunity. It is a warning to advanced economies that they cannot
take for granted that they will forever have “human capital” superior to that in other parts of the world. At a time of
intensified global competition, they will need to work hard to maintain a knowledge and skill base that keeps up
with changing demands.

PISA underlines, in particular, the need for many advanced countries to tackle educational underperformance so
that as many members of their future workforces as possible are equipped with at least the baseline competencies
and skills that enable them to participate in social and economic development. The high social and economic cost
of poor educational performance in advanced economies risks otherwise to become a significant drag on economic
development. At the same time, the findings show that poor skills are not an inevitable consequence of low national
income — an important outcome for countries that need to achieve more with less.

But PISA also shows that there is no reason for despair. Countries from a variety of starting points have shown the
potential to raise the quality of educational outcomes substantially. Korea’s average performance was already high in
2000, but Korean policy makers were concerned that only a narrow elite achieved levels of excellence in PISA. Within
less than a decade, Korea was able to double the share of students demonstrating excellence in reading literacy.
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A major overhaul of Poland’s school system helped to dramatically reduce performance variability among schools,
reduce the share of poorly performing students and raise overall performance by the equivalent of more than half a
school year. Germany was jolted into action when PISA 2000 revealed below-average performance and large social
disparities in results, and has been able to make progress on both fronts. Israel, Italy and Portugal have moved closer
to the OECD average and Brazil, Chile, Mexico and Turkey are among the countries with impressive gains from very
low levels of performance.

But the greatest value of PISA lies in inspiring national efforts to help students to learn better, teachers to teach better,
and school systems to become more effective.

A closer look at high-performing and rapidly improving education systems shows that these have much in common
that transcends differences in their history, culture and economic evolution.

First, while most nations declare their commitment to education, the test comes when these commitments are
weighed against others. How do they reward teachers compared to the way they pay other highly-skilled workers?
How are education credentials weighed against other qualifications when people are being considered for jobs?
Would you want your child to be a teacher? How much attention do the media pay to schools and schooling? Which
matters more, a community’s standing in the sports leagues or its standing in the student academic achievement
league tables? Are parents more likely to encourage their children to study longer and harder or to want them to
spend more time with their friends or playing sports?

In the most successful education systems, the political and social leaders have persuaded their citizens to make the
choices needed to show that they value education more than other things. But placing a high value on education
will get a country only so far if the teachers, parents and citizens of that country believe that only some subset of
the nation’s children can or need to achieve world class standards. This report shows clearly that education systems
built around the belief that students have different pre-ordained professional destinies to be met with different
expectations in different school types tend to be fraught with large social disparities. In contrast, the best-performing
education systems embrace the diversity in students’ capacities, interests and social background with individualised
approaches to learning.

Second, high-performing education systems stand out with clear and ambitious standards that are shared across the
system, focus on the acquisition of complex, higher order thinking skills, and are aligned with high stakes gateways
and instructional systems. In these education systems, everyone knows what is required to get a given qualification,
in terms both of the content studied and the level of performance that has to be demonstrated to earn it. Students
cannot go on to the next stage of their life — be it work or further education — unless they show that they are qualified
to do so. They know what they have to do to realise their dream and they put in the work that is needed to achieve it.

Third, the quality of an education system cannot exceed the quality of its teachers and principals, since student
learning is ultimately the result of what goes on in classrooms. Corporations, professional partnerships and national
governments all know that they have to pay attention to how the pool is established from which they recruit; how
they recruit; the kind of initial training their recruits get before they present themselves for employment; how they
mentor new recruits and induct them into their service; what kind of continuing education they get; how their
compensation is structured; how they reward their best-performers and how they improve the performance of
those who are struggling; and how they provide opportunities for the best-performers to acquire more status and
responsibility. Many of the world’s best-performing education systems have moved from bureaucratic “command
and control” environments towards school systems in which the people at the frontline have much more control
of the way resources are used, people are deployed, the work is organised and the way in which the work gets
done. They provide considerable discretion to school heads and school faculties in determining how resources
are allocated, a factor which the report shows to be closely related to school performance when combined with
effective accountability systems. And they provide an environment in which teachers work together to frame what
they believe to be good practice, conduct field-based research to confirm or disprove the approaches they develop,
and then assess their colleagues by the degree to which they use practices proven effective in their classrooms.

Last but not least, the most impressive outcome of world class education systems is perhaps that they deliver high-
quality learning consistently across the entire education system such that every student benefits from excellent
learning opportunity. To achieve this, they invest educational resources where they can make the greatest difference,
they attract the most talented teachers into the most challenging classrooms, and they establish effective spending
choices that prioritise the quality of teachers.
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These are, of course, not independently conceived and executed policies. They need to be aligned across all aspects
of the system, they need to be coherent over sustained periods of time, and they need to be consistently implemented.
The path of reform can be fraught with political and practical obstacles. Moving away from administrative and
bureaucratic control toward professional norms of control can be counterproductive if a nation does not yet have
teachers and schools with the capacity to implement these policies and practices. Pushing authority down to lower
levels can be as problematic if there is not agreement on what the students need to know and should be able to do.
Recruiting high-quality teachers is not of much use if those who are recruited are so frustrated by what they perceive
to be a mindless system of initial teacher education that they will not participate in it and turn to another profession.
Thus a county’s success in making these transitions depends greatly on the degree to which it is successful in
creating and executing plans that, at any given time, produce the maximum coherence in the system.

These are daunting challenges and devising effective education policies will become ever more difficult as schools
needs to prepare students to deal with more rapid change than ever before, for jobs that have not yet been created,
to use technologies that have not yet been invented and to solve economic and social challenges that we do not yet
know will arise. But those school systems that do well today, as well as those that have shown rapid improvement,
demonstrate that it can be done. The world is indifferent to tradition and past reputations, unforgiving of frailty and
complacency and ignorant of custom or practice. Success will go to those individuals and countries that are swift
to adapt, slow to complain and open to change. The task of governments will be to ensure that countries rise to this
challenge. The OECD will continue to support their efforts.
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Executive Summary

PISA defines reading literacy as understanding, using, reflecting on and engaging with written texts in order to
achieve one’s goals, develop one’s knowledge and potential, and participate in society. This definition applies to
both print and digital reading.

Some 8% of students in the 16 participating OECD countries reached the highest level of digitial reading performance.
Students proficient at Level 5 or above can evaluate information from several web-based sources, assess the
credibility and utility of what they read, and navigate across pages of text autonomously and efficiently. But there is
considerable variation across countries: more than 17% of students in Korea, New Zealand and Australia perform
at this level, while fewer than 3% in Chile, Poland and Austria do.

At the same time, all participating countries and partner economies, except Korea, have significant numbers of
low-performing students. In Chile, Austria, Hungary and Poland, more than one-quarter of students perform below
Level 2 on the digital reading scale, and in the partner country Colombia, nearly 70% of students perform below this
level. This does not mean that such students have no proficiency in digital reading; many students performing at this
level can scroll and navigate across web pages, as long as explicit directions are provided, and can locate simple
pieces of information in a short block of hypertext. Nevertheless, these students are performing at levels below those
that allow them full access to educational, employment and social opportunities in the 21st century.

Korea is the top-performing country in digital reading by a significant margin, with a mean score of 568.

Korea is followed by New Zealand and Australia, both at 537 score points, Japan (519 score points), the partner
economy Hong Kong-China (515 score points), Iceland (512 score points), Sweden (510 score points), Ireland
(509 score points) and Belgium (507 score points). The partner country Colombia’s mean score (368 score points) is
well below those of the other participating countries and economies.

In most countries, student performance in digital and print reading is closely related.

On average, 7.8% of students in the 16 participating OECD countries perform at Level 5 or above on the digital
reading scale, while a slightly higher percentage (8.5%) performs at Level 5 or 6 in print reading. On average,16.9%
of students perform below Level 2 in digital reading, while a similar percentage (17.4%) perform below the baseline
Level 2 on the print reading scale.

However, in Poland, Hungary, Chile, Austria, Denmark, the partner economy Hong Kong-China and the partner
country Colombia, students perform significantly better, on average, in print than in digital reading. Conversely, in
Korea, Australia, New Zealand, Ireland, Sweden, Iceland and the partner economy Macao-China, students perform
significantly better, on average, in digital than in print reading. There is a tendency for the higher-performing
countries in both media to do better in digital media, while the lower-performing countries perform more strongly
in print media, although Hong Kong-China is an exception.

In all participating countries and economies, the gender gap in performance is narrower in digital reading than in
print reading.

Girls outperform boys in digital reading by an average of 24 score points, compared to an average of 39 score
points in print reading. The gender gap in digital reading is widest in New Zealand (a difference of 40 score points),
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Norway (35), Ireland (31), Iceland (30), Poland (29), Australia (28) and Sweden (26). When comparing boys and girls
with similar levels of print reading proficiency and similar characteristics in some student and school aspects, boys
achieve higher scores in digital reading than girls in Denmark (22 score point difference), Austria (17), Poland (11),
Hungary (11), Sweden (8), Korea (7), Spain (6), Iceland (6), Australia (5) and the partner economies Hong Kong-
China (17) and Macao-China (10).

Proficient digital readers tend to know how to navigate effectively and efficiently.

Navigation is a key component of digital reading, as readers “construct” their text through navigation. Thus,
navigational choices directly influence what kind of text is eventually processed. Stronger readers tend to choose
strategies that are suited to the demands of the individual tasks. Better readers tend to minimise their visits to
irrelevant pages and locate necessary pages efficiently. However, PISA results show that even when guidance on
navigation is explicit, significant numbers of students still cannot locate crucial pages. The digital reading assessment
offers powerful evidence that today’s 15-year-olds, the “digital natives”, do not automatically know how to operate
effectively in the digital environment, as has sometimes been claimed.

Students’ attitudes towards reading and their socio-economic backgrounds and immigrant status seem to have similar
associations with both print and digital reading proficiency.

In most countries the average difference in digital reading performance between those students who are the most
and least enthusiastic about reading is a striking 88 score points. On average, the least enthusiastic students are twice
as likely to perform poorly in digital reading as the most enthusiastic readers; and in most countries, this finding
holds for both boys and girls.

Engaging in certain online activities also has an impact on digital reading performance. In each of the 19 countries
that took part in the digital reading assessment, the more frequently students search for information on line, the
better their performance in digital reading. Being unfamiliar with online social practices, such as e-mailing and
chatting, seems to be associated with low digital reading proficiency; but students who frequently e-mail and chat
on line also perform less well than students who are only moderately involved in these activities.

Access to ICT has grown significantly in recent years and, as a result, fewer than 1% of students across OECD countries
reported that they had never used a computer; but a digital divide in the use of ICT is still evident between and within
countries.

On average across the OECD countries that took part in the PISA 2000 and 2009 surveys, the percentage of
students who reported having at least one computer at home increased from 72% in 2000 to 94% in 2009. The
increase in access to a home computer during this period was larger among socio-economically disadvantaged
students (37 percentage points) than among advantaged students (7 percentage points). In addition, the proportion
of students in OECD countries who reported having access to the Internet at home doubled from 45% to 89%
during the same period.

While at least 95% of students in 16 OECD countries, the partner country Liechtenstein, and the partner economies
Macao-China and Hong Kong-China reported that they use a computer at home, those proportions are significantly
lower in Japan (76%), Chile (73%) and Turkey (60%). In Japan, students often use mobile phones, rather than
personal computers, for emailing and accessing the Internet.

In all 27 OECD countries for which data are available for both PISA 2000 and 2009, there was an increase in the
computer-student ratio at school during that period — evidence of substantial investment in ICT resources. But the
proportion of students who reported using a computer at school varies substantially across countries and economies.

Within countries, the digital divide is often linked to students’ socio-economic background. Students from socio-
economically advantaged backgrounds have higher levels of computer and Internet access at home; however, in
some countries, the inequalities in the level of computer use at home is narrowed when disadvantaged students are
given more opportunities to use a computer at school.

Using a computer at home is related to digital reading performance in all 17 participating countries and economies,
but that is not always true for computer use at school.

The relationship between the frequency of computer use at home for leisure and for schoolwork and digital reading
performance is not linear, but rather mountain-shaped: in other words, moderate users attain higher scores in digital
reading than both rare and intensive users. In contrast, the relationship between students’ computer use at school
and performance in digital reading tends to be negative with a slight curve, which means that more intensive use is
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associated with lower scores. Students who use computers intensively at school may require additional assignments
to catch up to other students or may need more time to complete their studies.

After accounting for students’ academic abilities, the frequency of computer use at home, particularly computer use

for leisure, is positively associated with navigation skills and digital reading performance, while the frequency of

computer use at school is not. These findings suggest that students are developing digital reading literacy mainly by
using computers at home to pursue their interests.

Table VI.A

AN OVERVIEW OF PERFORMANCE IN DIGITAL READING, NAVIGATION AND COMPUTER USE

Higher quality or equity than OECD average
At OECD average (no statistically significant difference)
Lower quality or equity than OECD average

Computer use at home

Computer use at school

Percentage Difference Percentage Difference
difference in digital difference in digital
between top |reading scores between top |reading scores
and bottom between and bottom between
Gender Index quarters  |those students quarters | those students
difference of number Percentage | of the PISA | who use and | Percentage | of the PISA | who use and
in digital of relevant | of students index of those who of students index of those who
Digital reading scores| pages visited who use economic, | do notuse a who use economic, do not use
reading between boys | (navigation | a computer social and computer a computer social and a computer
performance and girls skills) athome |cultural status| at home at school | cultural status| at school
Mean score Score dif. Mean index % % dif. Score dif. % % dif. Score dif.
OECD average 499 -24 46.3 92.3 16.0 80 74.2 0.3 9
8 Korea 568 -18 52.8 87.5 19.5 49 62.7 3.5 2.1
LQ“ New Zealand 537 -40 49.7 92.5 20.2 90 83.4 6.4 20
Australia 537 -28 49.6 96.7 7.8 84 91.6 5.6 42
Japan 519 -23 50.1 75.9 38.6 48 59.3 2.6 14
Iceland 512 -30 47.5 99.1 1.2 74 79.5 5.1 22
Sweden 510 -26 47.8 G777 4.7 105 89.1 4.7 28
Ireland 509 -31 47.4 93.2 10.9 60 62.9 0.4 -3
Belgium 507 -24 47.7 96.9 9 102 62.8 -1.1 9
Norway 500 -35 46.9 98.7 2N 77 93.0 2.5 25
France 494 -20 46.1 m m m m m m
Denmark 489 -6 47.2 98.8 2.8 79 93.0 1.8 6
Spain 475 -19 44.2 92.6 14.4 78 65.5 -4.0 11
Hungary 468 -21 41.6 91.8 23.6 102 69.3 -8.9 -27
Poland 464 -29 42.0 92.1 229 84 60.6 -9.1 -8
Austria 459 -22 43.3 98.2 3.7 94 84.1 -3.2 -6
Chile 435 -19 37.7 73.2 60.3 69 56.8 -2.0 2
g Hong Kong-China 515 -8 48.1 96.4 5.2 33 82.6 0.2 3
§ Macao-China 492 -12 46.5 96.4 5.2 61 80.1 -1.0 4
& Colombia 368 -3 31.5 m m m m m m

Notes: Values that are statistically signficant are indicated in bold (see Annex 3).
Source: OECD, PISA 2009 Database, Tables VI1.2.4,VI1.3.1,VI.5.1, VI.5.10a. V1.6.2 and VI.6.
StatLink Sz http://dx.doi.org/10.1787/888932436670
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Introduction to PISA

THE PISA SURVEYS

Are students well prepared to meet the challenges of the future? Can they analyse, reason and communicate
their ideas effectively? Have they found the kinds of interests they can pursue throughout their lives as productive
members of the economy and society? The OECD Programme for International Student Assessment (PISA) seeks to
answer these questions through its triennial surveys of key competencies of 15-year-old students in OECD member
countries and partner countries/economies. Together, the group of countries participating in PISA represents nearly
90% of the world economy.'

PISA assesses the extent to which students near the end of compulsory education have acquired some of the
knowledge and skills that are essential for full participation in modern societies, with a focus on reading, mathematics
and science.

PISA has now completed its fourth round of surveys. Following the detailed assessment of each of PISA’s three main
subjects — reading, mathematics and science — in 2000, 2003 and 2006, the 2009 survey marks the beginning of
a new round with a return to a focus on reading, but in ways that reflect the extent to which reading has changed
since 2000, including the prevalence of digital texts.

PISA 2009 offers the most comprehensive and rigorous international measurement of student reading skills to date.
It assesses not only reading knowledge and skills, but also students” attitudes and their learning strategies in reading.
PISA 2009 updates the assessment of student performance in mathematics and science as well.

The assessment focuses on young people’s ability to use their knowledge and skills to meet real-life challenges. This
orientation reflects a change in the goals and objectives of curricula themselves, which are increasingly concerned
with what students can do with what they learn at school and not merely with whether they have mastered specific
curricular content.

PISA’s unique features include its:

= Policy orientation, which connects data on student learning outcomes with data on students’ characteristics and
on key factors shaping their learning in and out of school in order to draw attention to differences in performance
patterns and identify the characteristics of students, schools and education systems that have high performance
standards.

= Innovative concept of “literacy”, which refers to the capacity of students to apply knowledge and skills in key
subject areas and to analyse, reason and communicate effectively as they pose, interpret and solve problems in
a variety of situations.

= Relevance to lifelong learning, which does not limit PISA to assessing students’” competencies in school subjects,
but also asks them to report on their own motivations to learn, their beliefs about themselves and their learning
strategies.

= Regularity, which enables countries to monitor their progress in meeting key learning objectives.

= Breadth of geographical coverage and collaborative nature, which, in PISA 2009, encompasses the 34 OECD
member countries and 41 partner countries and economies.?
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The relevance of the knowledge and skills measured by PISA is confirmed by studies tracking young people in the
years after they have been assessed by PISA. Longitudinal studies in Australia, Canada and Switzerland display
a strong relationship between performance in reading on the PISA assessment at age 15 and future educational
attainment and success in the labour-market (see Volume |, Chapter 2).?

The frameworks for assessing reading, mathematics and science in 2009 are described in detail in PISA 2009
Assessment Framework: Key competencies in Reading, Mathematics and Science (OECD, 2009b).

Decisions about the scope and nature of the PISA assessments and the background information to be collected are
made by leading experts in participating countries. Governments guide these decisions based on shared, policy-
driven interests. Considerable efforts and resources are devoted to achieving cultural and linguistic breadth and
balance in the assessment materials. Stringent quality-assurance mechanisms are applied in designing the test, in
translation, sampling and data collection. As a result, PISA findings are valid and highly reliable.

Policy makers around the world use PISA findings to gauge the knowledge and skills of students in their own
country in comparison with those in other countries. PISA reveals what is possible in education by showing what
students in the highest-performing countries can do in reading, mathematics and science. PISA is also used to
gauge the pace of educational progress by allowing policy makers to assess to what extent performance changes
observed nationally are in line with performance changes observed elsewhere. In a growing number of countries,
PISA is also used to set policy targets against measurable goals achieved by other systems, to initiate research
and peer-learning designed to identify policy levers and to reform trajectories for improving education. While
PISA cannot identify causal relationships between inputs, processes and educational outcomes, it can highlight
key features in which education systems are similar and different, sharing those findings with educators, policy
makers and the general public.

THE FIRST REPORT FROM THE 2009 ASSESSMENT

This volume is the last of six volumes that provide the first international report on results from the PISA 2009
assessment. It explains how PISA measures and reports student performance in digital reading and analyses what
students in the 19 countries and economies participating in this assessment are able to do.

The other volumes cover the following issues:

= Volume I, What Students Know and Can Do: Student Performance in Reading, Mathematics and Science, summarises
the performance of students in PISA 2009, starting with a focus on reading, and then reporting on mathematics and
science performance. It provides the results in the context of how performance is defined, measured and reported,
and then examines what students are able to do in reading. After a summary of reading performance, it examines
the ways in which this performance varies on subscales representing three aspects of reading. It then breaks down
results by different formats of reading texts and considers gender differences in reading, both generally and for
different reading aspects and text formats. Any comparison of the outcomes of education systems needs to take into
consideration countries’ social and economic circumstances and the resources they devote to education. To address
this, the volume also interprets the results within countries’ economic and social contexts. The chapter concludes
with a description of student results in mathematics and science.

= Volume Il, Overcoming Social Background: Equity in Learning Opportunities and Outcomes, starts by closely
examining the performance variation shown in Volume |, particularly the extent to which the overall variation in
student performance relates to differences in results achieved by different schools. The volume then looks at how
factors such as socio-economic background and immigrant status affect student and school performance, and the
role that education policy can play in moderating the impact of these factors.

= Volume Ill, Learning to Learn: Student Engagement, Strategies and Practices, explores the information gathered
on students’ levels of engagement in reading activities and attitudes towards reading and learning. It describes
15-year-olds’ motivations, engagement and strategies to learn.

= Volume IV, What Makes a School Successful? Resources, Policies and Practices, explores the relationships between
student-, school- and system-level characteristics, and educational quality and equity. It explores what schools
and school policies can do to raise overall student performance and, at the same time, moderate the impact of
socio-economic background on student performance, with the aim of promoting a more equitable distribution of
learning opportunities.
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= Volume V, Learning Trends: Changes in Student Performance Since 2000, provides an overview of trends in
student performance in reading, mathematics and science from PISA 2000 to PISA 2009. It shows educational
outcomes over time and tracks changes in factors related to student and school performance, such as student
background and school characteristics and practices.

All data tables referred to in the analysis are included at the end of the respective volume. A Reader’s Guide is also
provided in each volume to aid in interpreting the tables and figures accompanying the report.

Technical annexes that describe the construction of the questionnaire indices, sampling issues, quality assurance
procedures and the process followed for developing the assessment instruments, and information about reliability
of coding are posted on the OECD PISA website (www.pisa.oecd.org). Many of the issues covered in the technical
annexes are elaborated in greater detail in the PISA 2009 Technical Report (OECD, forthcoming).

THE PISA STUDENT POPULATION

In order to ensure the comparability of results across countries, PISA devoted a great deal of attention to assessing
comparable target populations. Differences between countries in the nature and extent of pre-primary education
and care, in the age of entry to formal schooling, and in the structure of the education system do not allow school
grade levels to be defined so that they are internationally comparable. Valid international comparisons of educational
performance, therefore, need to define their populations with reference to a target age. PISA covers students who are
aged between 15 years 3 months and 16 years 2 months at the time of the assessment and who have completed at least
6 years of formal schooling, regardless of the type of institution in which they are enrolled, whether they are in full-time
or part-time education, whether they attend academic or vocational programmes, and whether they attend public or
private schools or foreign schools within the country. For an operational definition of this target population, see the
PISA 2009 Technical Report (OECD, forthcoming). The use of this age in PISA, across countries and over time, allows
the performance of students to be compared in a consistent manner before they complete compulsory education.

As a result, this report can make statements about the knowledge and skills of individuals born in the same year who
are still at school at 15 years of age, despite having had different educational experiences, both in and outside school.

Stringent technical standards were established to define the national target populations and to identify permissible
exclusions from this definition (www.pisa.oecd.org). The overall exclusion rate within a country was required to
be below 5% to ensure that, under reasonable assumptions, any distortions in national mean scores would remain
within plus or minus 5 score points, i.e. typically within the order of magnitude of two standard errors of sampling
(see Annex A2). Exclusion could take place either through schools that participated or students who participated
within schools. There are several reasons why a school or a student could be excluded from PISA. Schools might
be excluded because they are situated in remote regions and are inaccessible or because they are very small, or
because of organisational or operational factors that precluded participation. Students might be excluded because of
intellectual disability or limited proficiency in the language of the test.

In 29 out of 65 countries participating in the paper-based PISA 2009 assessment, the percentage of school-level
exclusions amounted to less than 1%; it was less than 5% in all countries. When the exclusion of students who met
the internationally established exclusion criteria is also taken into account, the exclusion rates increase slightly.
However, the overall exclusion rate remains below 2% in 32 participating countries, below 5% in 60 participating
countries, and below 7% in all countries except Luxembourg (7.2%) and Denmark (8.6%). In 15 out of 34 OECD
countries, the percentage of school-level exclusions amounted to less than 1% and was less than 5% in all countries.
When student exclusions within schools are also taken into account, there were 9 OECD countries below 2% and
25 countries below 5%. Restrictions on the level of exclusions in PISA 2009 are described in Volume I.

The specific sample design and size for each country aimed to maximise sampling efficiency for student-level
estimates. In OECD countries, sample sizes ranged from 4 410 students in Iceland to 38 250 students in Mexico.
Countries with large samples have often implemented PISA both at national and regional/state levels (e.g. Australia,
Belgium, Canada, Italy, Mexico, Spain, Switzerland and the United Kingdom). This selection of samples was monitored
internationally and adhered to rigorous standards for the participation rate, both among schools selected by the
international contractor and among students within these schools, to ensure that the PISA results reflect the skills of
the 15-year-old students in participating countries. Countries were also required to administer the test to students
in identical ways to ensure that students receive the same information prior to and during both the paper-based and
the digital reading assessments (for details, see Annex A4). Detailed information about the samples for the digital
reading assessment is presented in Annex A2.
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Box VI.A Key features of PISA 2009

Content

= The main focus of PISA 2009 was reading. The survey also updated performance assessments in mathematics
and science. PISA considers students’ knowledge in these areas not in isolation, but in relation to their ability to
reflect on their knowledge and experience and to apply them to real-world issues. The emphasis is on mastering
processes, understanding concepts and functioning in various contexts within each assessment area.

= For the first time, the PISA 2009 survey also assessed 15-year-old students’ ability to read, understand and
apply digital texts. This part of the survey was optional.

Methods

= Around 470 000 students completed the paper-based assessment in 2009, representing about 26 million
15-year-olds in the schools of the 65 participating countries and economies. Some 50 000 students took part
in a second round of this assessment in 2010, representing about 2 million 15-year-olds from 10 additional
partner countries and economies.

= Each participating student spent two hours carrying out pencil-and-paper tasks in reading, mathematics and
science. In 19 countries, students were given additional questions via computer to assess their capacity to
read digital texts.

= The assessment included tasks requiring students to construct their own answers as well as multiple-choice
questions. The latter were typically organised in units based on a written passage or graphic, much like the
kind of texts or figures that students might encounter in real life.

= Students also answered a questionnaire that took about 30 minutes to complete. This questionnaire focused
on their background, learning habits, attitudes towards reading, and their involvement and motivation.

= School principals completed a questionnaire about their school that included demographic characteristics
and an assessment of the quality of the learning environment at school.

Outcomes
PISA 2009 results provide:

= a profile of knowledge and skills among 15-year-olds in 2009, consisting of a detailed profile for reading
and an update for mathematics and science;

= contextual indicators relating performance results to student and school characteristics;

= an assessment of students’ engagement in reading activities, and their knowledge and use of different
learning strategies;

= a knowledge base for policy research and analysis; and

= trend data on changes in student knowledge and skills in reading, mathematics, science, changes in student
attitudes and socio-economic indicators, and in the impact of some indicators on performance results.

Future assessments
= The PISA 2012 survey will return to mathematics as the major assessment area, PISA 2015 will focus on
science. Thereafter, PISA will turn to another cycle beginning with reading again.

= Future tests will place greater emphasis on assessing students’ capacity to read and understand digital texts
and solve problems presented in a digital format, reflecting the importance of information and computer
technologies in modern societies.

© OECD 2011 PISA 2009 RESULTS: STUDENTS ON LINE-VOLUME VI




INTRODUCTION TO PISA

= FigureVI.A =
A map of PISA countries and economies

|

OECD countries

Australia Japan

Austria Korea

Belgium Luxembourg
Canada Mexico

Chile Netherlands
Czech Republic ~ New Zealand
Denmark Norway

Estonia Poland

Finland Portugal

France Slovak Republic
Germany Slovenia
Greece Spain

Hungary Sweden

Iceland Switzerland
Ireland Turkey

Israel United Kingdom
Italy United States

?l

Partner countries and economies in PISA 2009

Albania
Argentina
Azerbaijan
Brazil
Bulgaria
Colombia
Costa Rica*
Croatia
Georgia*
Himachal Pradesh-India*
Hong Kong-China
Indonesia
Jordan
Kazakhstan
Kyrgyzstan
Latvia
Liechtenstein
Lithuania
Macao-China
Malaysia*
Malta*

Mauritius*
Miranda-Venezuela*
Moldova*
Montenegro
Netherlands-Antilles*
Panama

Peru

Qatar

Romania

Russian Federation
Serbia
Shanghai-China
Singapore

Tamil Nadu-India*
Chinese Taipei
Thailand

Trinidad and Tobago
Tunisia

Uruguay

United Arab Emirates*

Notes

Partner country in previous PISA surveys
Macedonia

*These partner countries and economies carried out
the assessment in 2010 instead of 2009.

1. The GDP of countries that participated in PISA 2009 represents 87% of the 2007 world GDP. Some of the entities represented
in this report are referred to as partner economies. This is because they are not strictly national entities.

2. Thirty-one partner countries and economies originally participated in the PISA 2009 assessment and ten additional partner
countries and economies took part in a second round of the assessment.

3. Marks, G.N (2007); Bertschy, K., M.A. Cattaneo and S.C. Wolter (2009); OECD (2010c).
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Data underlying the figures

The data referred to in this volume are presented in Annex B and, in greater detail, on the PISA website
(www.pisa.oecd.org).

Five symbols are used to denote missing data:
a The category does not apply in the country concerned. Data are therefore missing.

c There are too few observations or no observation to provide reliable estimates (i.e. there are fewer than
30 students or fewer than five schools with valid data).

m Data are not available. These data were not submitted by the country or were collected but subsequently
removed from the publication for technical reasons.

w Data have been withdrawn or have not been collected at the request of the country concerned.

x Data are included in another category or column of the table.

Country coverage

The Programme for International Student Assessment encompasses 65 countries and economies, including all
34 OECD countries and 31 partner countries and economies (see Figure VI.A). The data from another nine
partner countries were collected one year later and will be published in 2011. This publication features data on
19 countries and economies for the digital reading assessment, including 16 OECD countries, and 45 countries
for the ICT questionnaire, including 29 OECD countries.

The statistical data for Israel are supplied by and under the responsibility of the relevant Israeli authorities.
The use of such data by the OECD is without prejudice to the status of the Golan Heights, East Jerusalem and
Israeli settlements in the West Bank under the terms of international law.

Calculating international averages

An OECD average was calculated for most indicators presented in this report. The OECD average corresponds
to the arithmetic mean of the respective country estimates. The OECD average is used to compare performance
across education systems. In the case of some countries, data may not be available for specific indicators, or
specific categories may not apply. Readers should, therefore, keep in mind that the term “OECD average” refers
to the OECD countries included in the respective comparisons.

In this volume, different OECD averages have been calculated, depending on the number of OECD countries
participating in the digital reading assessment (16 OECD countries), in the ICT questionnaire (29 OECD countries),
or in both of them (15 OECD countries). The OECD average in the tables is presented as OECD average-xx,
“xx" corresponding to the number of countries taken into account in this average. Some tables include the
OECD average without any number of countries. This means that the OECD average does not take into account
the same number of countries for the different columns. In this case, the number of countries encompassed in
the OECD average is indicated in the title of the corresponding columns.

The OECD average is computed based on available data. However, sometimes there is no data available for
certain categories. In these cases, the OECD average difference is not equal to the difference between the OECD
averages of the two categories in question.

Rounding figures

Because of rounding, some figures in tables may not exactly add up to the totals. Totals, differences and
averages are always calculated on the basis of exact numbers and are rounded only after calculation.
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All standard errors in this publication have been rounded to one or two decimal places. Where the value 0.00
is shown, this does not imply that the standard error is zero, but that it is smaller than 0.005.

Reporting student data

The report uses “15-year-olds” as shorthand for the PISA target population. PISA covers students who are aged
between 15 years 3 months and 16 years 2 months at the time of assessment and who have completed at least
6 years of formal schooling, regardless of the type of institution in which they are enrolled, whether they are in
full-time or part-time education, whether they attend academic or vocational programmes, and whether they
attend public or private schools or foreign schools within the country.

Reporting school data

The principals of the schools in which students were assessed provided information on their schools’
characteristics by completing a school questionnaire. Where responses from school principals are presented
in this publication, they are weighted so that they are proportionate to the number of 15-year-olds enrolled
in the school.

Focusing on statistically significant differences

This volume discusses only statistically significant differences or changes. These are denoted in darker colours
in figures and in bold font in tables. See Annex A3 for further information.

Categorising student performance

This report uses a shorthand to describe students’ levels of proficiency in the subjects assessed by PISA:
Top performers are those students proficient at Levels 5 or 6 of the assessment.

Strong performers are those students proficient at Level 4 of the assessment.

Moderate performers are those students proficient at Level 2 or 3 of the assessment.

Lowest performers are those students proficient below Level 2 of the assessment.

Abbreviations used in this report

Corr.  Correlation

Dif.  Difference

ESCS PISA index of economic, social and cultural status
GDP  Gross domestic product

ISCED International Standard Classification of Education

PPP  Purchasing power parity

Further documentation

For further information on the PISA assessment instruments and the methods used in PISA, see the PISA 2009
Technical Report (OECD, forthcoming) and the PISA website (www.pisa.oecd.org).

This report uses the OECD’s StatLinks service. Below each table and chart is a url leading to a corresponding
Excel workbook containing the underlying data. These urls are stable and will remain unchanged over time.
In addition, readers of the e-books will be able to click directly on these links and the workbook will open in
a separate window, if their Internet browser is open and running.
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Context of the PISA Digital
Reading Assessment

Computer use has grown exponentially since the invention of the
microcomputer three decades ago; as of mid-2010, almost one-third
of the world’s population uses the Internet. Digital technologies have
changed the ways texts are produced and displayed; and those changes
have had an impact on how students read. This chapter focuses on how
new kinds of texts have transformed reading.
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Since the invention of the microcomputer some 30 years ago, the number of computers in use worldwide has been
growing at an exponential rate. By mid-2010, it was estimated that almost two billion people, or 29% of the world
population, were using the Internet, with percentages ranging from 77% in North America to about 11% in Africa
(Miniwatts Marketing Group, 2010). On average in OECD countries in June 2010, around 25% of the population
had a subscription for fixed-line broadband (OECD Broadband Portal : www.oecd.org/sti/ict/broadband). The past
decade has also seen the explosion of mobile technologies, with laptops, digital pads, smart phones and other
portable digital devices being sold in increasingly large numbers. Only around 8% of the global population is
connected to fixed-line broadband, but mobile broadband connection is estimated at 14%, pointing to the growing
importance of mobile Internet access in non-OECD countries (ITU Statistics: www.itu.int/ict/statistics).

Information and communication devices based on digital technologies are used in a wide range of contexts and
for many different purposes. Their most important common characteristic is that they all permit the display and
perusal of text. Indeed, most applications of computer technologies, including videogames, involve some type of
textual information. As a result, whatever their purposes, tasks or goals, users of computers and networked digital
technologies are compelled to read digital texts.

Moreover, digital technologies deeply affect the shape, content and life-cycle of texts and, consequently, the very
nature of reading. It is important for governments and societies to understand these changes as they have begun
to affect, in turn, almost every aspect of life in society, including government, education, work, commerce and
civic life. To cite just a few examples: more and more taxpayers fill in online forms; students search the web
for information; jobseekers look up ads on employment websites; consumers order goods in online stores; and
people build and maintain social communities on line. All these activities, and many others, require the production,
dissemination, and reading of some type of text.

This chapter begins with a review of the impact of digital technologies on the production and display of text. The
potential consequences of these changes for defining reading skills and reading literacy are then discussed, stressing
a number of features and processes that are characteristic of digital reading, and listing a number of important
questions that are addressed in the PISA 2009 digital reading assessment. This chapter is not concerned with an
analysis of how digital texts may affect. Instruction, such as lesson-based teaching and learning strategies, or social
networking. The focus is on the act of reading and how reading is transformed by new forms of texts and textual
devices. For more extended discussions of this and related topics, see Coiro, et al., 2008; Dillon, 2004; Mayer, 2005;
and Rouet, 2006.

NEW TECHNOLOGIES FOR TEXT, NEW WAYS OF READING

From the invention of the cathode ray tube to the latest mobile communication devices, the advent of digital
technologies has had a profound impact on the design, production, dissemination and uses of text. From a
linguistic standpoint, a text is usually defined as a passage forming a “unified whole” (Halliday and Hasan,
1976). Linguists agree that textual “unity” is not conferred through strict criteria of length or grammatical rules,
but rather through the communication act that the text fulfils. Texts originate from a source and are intended for
an audience. They are meant to perform a specific communicative act, for instance, to tell, describe, explain,
persuade, and so forth. The extent to which sets of linguistic utterances can indeed perform those acts depends
on their compliance with a set of principles or “standards of textuality” (de Beaugrande and Dressler, 1981).
For instance, texts can only communicate effectively to the extent that they are coherent, cohesive, informative,
relevant and acceptable.

The general principles that define textuality are arguably similar across media. However, printed and digital
technologies each possess some unique features that result in important differences in the way texts are produced,
displayed, organised and connected to other texts. Furthermore, whereas printed texts have a relative permanence,
digital texts are potentially dynamic and can be constantly completed, edited and updated. These differences have
consequences for the access, comprehension and uses of text in a wide variety of situations, ranging from education
to work to personal and civic purposes. It is therefore crucial to understand and assess the new forms of reading
literacy that come with the practice of reading on digital displays (Coiro, 2009).

Although digital text is often associated with microcomputing, information societies are replete with devices that
display digital texts, without the reader having to manipulate a computer. Examples include videoprojected slides
used during conferences, electronic advertisements or public communication signs, information booths in railway
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stations, shopping centres and airports, but also displays of iPods, mobile phones, digital pads and many more.
Throughout the past decade, the list of these new devices has been continually expanded and updated.

The growing practice of displaying text digitally is having a deep impact on the shape and contents of the texts
themselves. Digital texts differ from printed texts in readability and usability, and also in the social and economic

processes that drive the creation, dissemination and multi-dimensional uses of text.

Differences in the readability and usability of text

Superficially, texts displayed digitally may seem very similar to those that are printed on paper. They use the
same basic sign systems (for example, the Roman alphabet or Japanese Kanji, punctuation marks), the same
syntax and, to some extent, the same rules for composing passages and signalling structure (margins, paragraphs,

headings and so forth). However, a closer examination reveals important differences. One prominent difference
is the physical size of the display area or “page”. A15-inch computer screen is about the physical size of an A4 or
US letter page, which is smaller than printed newspapers, catalogues or supermarket flyers. And in recent years

electronic gadgets with much smaller displays, such as digital pads and smartphones, have become increasingly

popular.

In addition, the combination of smaller size and poorer quality of digital information means that the reader of digital

text must generally cope with reduced readability and piecemeal presentation of information. A simple illustration is
provided in Figure VI.1.1, which shows the amount of text featured on a printed and a digital page of a newspaper.
The excerpt of the printed page roughly corresponds to the display size of the web page.

= FigureVI.1.1 =
Comparison of print and digital texts

However, digital texts should not be regarded as mere impoverished versions of printed texts. Digital technologies
are constantly being improved and may eventually be comparable to high-quality printing technologies. In addition,
designers of digital documents have created new publishing standards to cope with the limitations inherent in the
digital medium (consider, for instance, the increasingly popular web-based applications tailored to small screens).
Digital technologies have also introduced new ways to represent and organise information, some of which result in
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clear benefits for the reader compared to printed texts.

Screen grab from www.theage.com.au of story “Taking the road to greatness”,
by Megan Backhouse/Fairfax Media publication
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New features of digital texits

From static pages to dynamic windows and frames

Digital texts provide new ways for the reader to move within and across pages of text. Some of these have to do with
the limitations of digital displays reviewed above; others are original inventions that have brought readers new ways
of accessing and navigating through texts. In order to fully appreciate the impact of these new devices on digital
reading literacy, one must keep in mind a few essential differences between printed and digital text in terms of page
composition and arrangement into volumes.

In printed texts, the content is intrinsically connected to the physical artefact. A passage of text exists both as a verbal
message and as a concrete artefact: the page, the chapter, or the volume. Printed texts can and must be stored and
indexed, like any collections of material objects — hence, since the 16th century at least, the use of numbering
systems to order books in libraries and page numbers in books (Platteaux, 2008). In both cases, the number always
represents the serial position of the item in the respective set. As a consequence, tables of contents and indexes have
emerged as universal cataloguing techniques for printed artefacts.

In digital texts, however, the physical storage of the information is independent of its organisation as it appears to
the reader. Pages of digital texts are also independent from the particular display that is used to visualise them. For
example, one can view a particular web page using a 21-inch desktop monitor, a 15-inch laptop or a smartphone.
Most often, the pages are larger than the actual display screen or window. This is a major difference from printed text
in which the text frame is most often equal to the physical page, and sometimes smaller, such as in newspaper pages.

Because of the virtual nature of page contents and formats, designers have had to replace page composing and
numbering with other indexing and retrieval techniques. These techniques have been continually revised over the
past two decades, and navigation devices are continuously updated in new versions of web browsers. To cite just
one example, the “new tab” function appeared after 2000, even though these devices did not require any advanced
technology. The reason why older versions of browsers did not include this and other useful features is unclear, but
it may be that the excitement raised by multiple-window operating systems in the early 1990s overshadowed for a
while the serious usability issues that came along with reading on line.

Digital texts come with devices that let the reader navigate within and across pages of digital texts. In the past
decade, common devices used to navigate digital pages were the vertical and horizontal scroll bars, index tabs
and expandable menu frames. None of these devices has ever had any meaning in the world of printed text. Their
mastery and use is a component of the so-called “new literacies” (Coiro, et al., 2008) typical of the electronic age.

From linear arrangement to networking and hyperlinking

Even more dramatic differences between printed and digital displays can be found at the level of multitext
compounds, such as electronic books or websites. Designers of digital documents have created various techniques
to represent the contents of those compounds and to let the reader move from page to page.

One of the earliest indexing techniques used in digital documents is the menu, or list of page headings, from
which the reader is invited to make a choice. The digital menu resembles a table of contents except that there are
usually no page numbers. Instead, the reader selects an option by clicking directly on the item or a symbol that
represents it, which results in the display of the selected page instead of or on top of the menu page (that is, in a
new window or tab).

Since there are no page numbers, however, once the page is displayed, the reader has no direct clue about its
position among the set that makes up the electronic book. Such clues have to be provided indirectly through
analogical symbols (for example, a micropage within a series of micropages at the bottom of the screen) or through
path-type expressions, such as “Habitats — Marine — Open waters — Mediterranean open waters — Common skate”
(example adapted from Nilsson and Mayer, 2002).

Menus can be made hierarchical, which means that selecting a menu item causes another, more specific, menu to
be displayed. Alternatively they may be presented as separate pages, or as part of multitext pages. In the context of
web pages, menus are more and more frequently presented in a frame at the top or to the left of the display window.
The rest of the window can be updated with the menu remaining constant, which can help the reader to keep a
sense of his or her location in the document set.
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The issue of designing effective menu systems for digital information systems has been revived lately with the advent
of mobile devices that can display vast amounts of multimedia information (see, for example, St Amant, et al., 2007).
Other active areas of research and development are the design of “hands-free” menu systems guided by eye
movements or speech.

One of the most distinctive features of digital texts is the hypertext link, a technique that appeared in the 1980s
as a means of connecting pages of information in large electronic documents (Koved and Shneiderman, 1986).
The hypertext link or hyperlink is a piece of information (usually a word or a phrase) that is logically connected to
another piece of information (usually a page). Clicking a hyperlink results in the display of a new page instead of or
on top of the page previously displayed.

Hyperlinks may be presented in separate lists (also called menus) or embedded within content pages. When
embedded, hyperlinks are generally marked using a specific colour or typography.

The use of hyperlinks allows for the creation of multipage documents with a networked structure. Unlike lists or
hierarchies, the arrangement of pages in a networked structure is not systematic. Rather, it follows the semantic
relationships across pages. It is up to the author of a multipage digital document to link a page with another page
by inserting a hyperlink.

The hyperlink has contributed to the popularisation of digital documents (hypertexts) whose overall organisation is
unlike that of traditional documents. In some early studies, hypertexts were praised as a means to “free” the reader
from the supposedly cumbersome constraints of linear texts. But scientific studies of hypertext reading have found
that network-like document organisation frequently results in disorientation and cognitive overload (Conklin, 1987;
Rouet and Levonen, 1996). Navigation and orientation within nonlinear structures seems to rely on the reader’s
ability to mentally represent the top-level structure of the hypertext. Global organisers that accurately represent
the overall structure of the information space made up by the hypertext document, such as structured menus and
content maps, are usually of some help, provided that such organisers use symbols and metaphors that are already
familiar to the reader (Rouet and Potelle, 2005).

In summary, skilled reading, navigation and information search in digital texts requires the reader to be familiar with
explicit and embedded hyperlinks, nonlinear page structures, and global content representation devices and tools.
Empirical evidence so far indicates that navigating digital texts is far from trivial, and may pose some challenges to
certain categories of users, such as the elderly (Lin, 2004).

From illustrated text to multimedia and augmented reality

Digital technologies have also introduced new ways of integrating verbal texts with other forms of representation.
Online pictures and graphics can be clicked on to reveal descriptions and comments. Text can also be integrated
with animated pictures, graphics and even video materials. Augmented reality allows one to integrate an actual
environment (say, a Renaissance castle) with explanations and comments presented on a digital device. At the time
of writing (January 2011), the use of multimedia presentations on fixed and mobile digital devices was booming, and
was assisting individuals in moving around city streets, visiting museums and exhibitions, and learning professional
skills in domains ranging from mechanics to surgery.

These innovations were still too marginal to be incorporated in the 2009 edition of the PISA digital reading
assessment, but they will progressively be integrated in future PISA assessments.

From authored texts to online discussion and social networks

Another prominent feature of digital texts is the shift from so-called authored texts to message-based discussion
forums, social networks and Web 2.0. The spread of the Internet, combined with the interactivity of electronic
displays, have made it possible to create new forms of communication that lie between traditional written texts
and spoken conversations. Receiving and sending e-mail or short text messages, participating in discussion groups
or engaging in social relationships through the web is becoming more and more common (Pew Research Center,
2010a). These activities require a mastery of reading comprehension and written skills, even though the genres
and forms of texts that are involved appear relatively new. Research on the impacts of these new forms of textual
communication on skill acquisition is warranted. (For a recent review of the state of the art, see Kemp, 2011;
Light, 2011 and, in particular, Coe and Oakhill, 2011.)
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IMPACT OF DIGITAL TEXTS ON READING LITERACY

This section outlines the new literacy demands and opportunities that are associated with digital texts. (For more
extended reviews, see Britt and Gabrys, 2000; Coiro, et al., 2008; Kemp, 2011; Reinking, 1994; Rouet, 2006;
Warschauer, 1999.)

Some types of reading are still mostly done using printed materials, while others are specific to the electronic
medium. For instance, even experienced computer users read novels and extended informational texts on paper
(see study of medical school students printing, Martin and Platt, 2001). On the other hand, the activity of reading
search engine lists is almost exclusive to reading on line, as is reading a personal blog (a genre that seems to have
been born with the new millennium: Blood, 2000) or the comprehension of an online job-application form. Thus,
digital reading cannot always be strictly compared to print reading. This is, in fact, the best evidence in support of
the design of a new framework and new assessment procedures for digital reading.

However, a wide range of reading activities can be performed using both types of texts. Popular examples include
reading news, informational texts, texts with a practical purpose such as buying goods or getting directions. However,
because the digital versions of these texts differ — sometimes dramatically — from their printed counterparts, it is useful
to consider how they affect reading skills and reading literacy. A powerful illustration of this is found in the area of
literacy-assessment research itself, where so-called test-mode effects have been found with computerised versions
of tests, resulting in better or worse performance than when printed versions are used (Clariana and Wallace, 2002).

Which aspects of reading are affected by digital text?

Independent of the particular reading situation or purpose, there is a need to identify those components of reading
literacy that are relatively preserved and those that are the most affected by digital texts.

Low-level processes such as word identification or syntactic parsing are presumably very similar in printed and
digital reading, aside from the general surface readability issues discussed in the previous section. The processes
involved in building a mental representation of the text, such as identifying referents of anaphoric expressions or
maintaining coherence locally and globally, would also appear to be relatively unaffected. These processes may
simply be hindered in the case of lengthy texts displayed on line, because the reader will have more trouble referring
to a previously read section (for a discussion see Foltz, 1996).

Differences between print and digital reading are more apparent when considering macro-aspects of reading, such
as accessing texts of interest, integrating information across texts, or evaluating texts for quality and credibility.

Access to text

Printed texts require the reader to locate a material artefact, and use the categorisation and organisers to locate
information of interest within that artefact. Digital texts require the reader to search phrases, scan heterogeneous
links, and use navigation devices. The latter procedures call upon the reader’s ability to generate vocabulary, assess
the relevance of verbal expressions (and disregard distractors), and understand the hierarchical structuring of
information in menu trees.

The skilled reader of digital texts must be familiar with the use of navigation devices and tools. He or she must also be
able to mentally represent the movement of the window over the text page, so as to be able to move in the correct
direction. This includes an ability to overcome apparent discrepancies, for example the fact that the arrow oriented
downwards on the scrollbar actually moves the text upwards. As early as 1989, Foss noted that some users tended
to get lost in the maze of windows that ended up covering each other on their computer screen; early human-factors
experiments often concluded that just two side-by-side windows seemed to be a good compromise for most readers
(Wiley, 2001; Wright, 1993). The opening, layout and closing of multiple windows is arguably a skill in itself. There
is indeed some evidence that reading complex digital texts relies on visuo-spatial abilities as much as on language-
processing abilities (Pazzaglia, et al., 2008; see also Naumann, et al., 2008).

Integration across texts

Integration, defined as comparing and relating different pieces of texts, calls upon similar processes, whatever the
medium. However, because digital texts do not follow any stable categorisation scheme, and because the digital
medium makes it so easy to cross-reference texts, readers are much more likely to find themselves jumping across
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different texts within a single reading episode. Furthermore, the web offers readers the possibility of compiling a
large number of different sources on any given topic. Therefore, the accumulation of information across multiple
passages is becoming typical of the sustained reading of digital texts. Integration across text requires sophisticated
reading skills and strategies, which are not spontaneously mastered by young readers (Britt and Rouet, forthcoming).
Even though these skills are not specific to digital reading, they may explain a significant portion of readers’ digital
reading proficiency.

Evaluation of text

Readers of web-based documents are faced with a wide array of materials, given the open, unregulated nature
of web publishing. Current retrieval systems are mostly based on the semantic match between the query and the
contents, regardless of any indication of genre, accuracy, authority or trustworthiness. It is up to the reader to
find out not just what the text is about, but also who wrote it, who published it, when, for what purpose and with
what potential biases. In the printed world, a range of perceptual and contextual cues (what the text looks like
and where it is found), as well as the presence of human mediators (for example, the librarian, the bookseller, the
critic) often facilitate these attributions. On the web, however, most of these cues and mediations are missing and
the reader has to resort to deeper levels of reasoning to evaluate the quality of the text (Britt and Gabrys, 2000).
There is mounting evidence that evaluating web information is indeed a difficult aspect of digital reading for most
teenagers, even though they rely more and more on the web to acquire new information about subjects of interest
(Dinet, et al., 2003; Darroch, et al., 2005; Kuiper, et al., 2005).

SOME ISSUES FOR ASSESSING DIGITAL READING

The PISA digital reading assessment addresses a number of important issues that arise from the differences between
print and digital reading outlined above.

First, it considers whether print and digital reading belong to the same construct. The PISA 2009 reading framework
(OECD, 2009b) points out that, while many of the skills required for print and digital reading are similar, digital
reading demands some new emphases and strategies to be added to the reader’s repertoire. “Gathering information
on the Internet requires skimming and scanning through large amounts of material and immediately evaluating its
credibility. Critical thinking, therefore, has become more important than ever in reading literacy” (Halpern, 1989;
Shetzer and Warschauer, 2000; Warschauer, 1999). It is important to find out which specific dimensions of tasks and
students’ characteristics explain students’ proficiency in digital reading, accounting for print reading proficiency.
