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Introduction

The skills and knowledge that individuals bring to their
jobs, to further studies and to our society, play an
important role in determining our economic success and
our overall quality of life. The shift to a knowledge-based
economy driven by advances in information and
communication technologies, reduced trade barriers and
the globalization of markets has precipitated changes in
the type of knowledge and skills that the present and
future economy requires. This includes a rising demand
for a strong set of foundation skills upon which further
learning is built.

Elementary and secondary education systems play
a central role in laying a solid base upon which subsequent
knowledge and skills can be developed. Students leaving
secondary education without a strong foundation may
experience difficulty accessing the postsecondary
education system, the labour market and they may benefit
less when learning opportunities are presented later in
life. Without the tools needed to be effective learners
throughout their lives, these individuals with limited
skills risk economic and social marginalization.

Governments in industrialized countries have
devoted large portions of their budgets to provide high
quality schooling. Given these investments, they are
interested in the relative effectiveness of their education
systems. To address these issues, member countries of
the Organisation for Economic Co-operation and
Development (OECD) along with partner countries
developed a common tool to improve their understanding
of what makes young people—and education systems as
a whole—successful. This tool is the Programme for
International Student Assessment (PISA) which seeks

to measure the extent to which youth, at age 15, have
acquired some of the knowledge and skills that are
essential for full participation in modern societies.

PISA was first conducted in 2000 with an emphasis
on reading skills and again in 2003 and 2006 with an
emphasis on mathematics and science achievement
respectively. The implementation of PISA 2009 marks
the beginning of a new cycle returning to an emphasis
on reading achievement. In 2009 students who were
assessed in PISA entered primary school at about the
time of the first PISA survey in 2000. As such, the 2009
results provide an opportunity to relate policy changes
to changes in learning outcomes using the benchmarks
set by the original 2000 survey.

The Programme for International
Student Assessment

The Programme for International Student Assessment
(PISA) is a collaborative effort among member countries
of the Organisation for Economic Co-operation and
Development (OECD). PISA is designed to provide
policy-oriented international indicators of the skills and
knowledge of 15-year-old students’ and sheds light on a
range of factors that contribute to successful students,
schools and education systems. It measures skills that
are generally recognized as key outcomes of the
educational process. The assessment focuses on young
people’s ability to use their knowledge and skills to meet
real life challenges. These skills are believed to be
prerequisites to efficient learning in adulthood and for
tull participation in society.
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Information gathered through PISA enables a
thorough comparative analysis of the performance of
students near the end of their compulsory education.
PISA also permits exploration of the ways that
achievement varies across different social and economic
groups and the factors that influence achievement within
and among countries.

PISA has brought significant public and
educational attention to international assessments and
related studies by generating data to enhance the ability
of policy makers to make decisions based on evidence.
Canadian provinces have used information gathered from
PISA along with other sources of information such as
the Pan-Canadian Assessment Program? (PCAP) to
inform various education-related initiatives. In Canada,
PISA is carried out through a partnership consisting of
Human Resources and Skills Development Canada, the
Council of Ministers of Education, Canada and Statistics

Canada.

The project began in 2000 and focuses on the
capabilities of 15-year-olds as they near the end of
compulsory education. It reports on reading literacy,
mathematical literacy and scientific literacy every three
years and provides a more detailed look at one of those
domains in the years when it is the major focus. As was
the case in 2000, reading was the major domain of PISA
in 2009 when the focus was on both overall (or combined)
reading literacy and the three reading sub-domains
(reading retrieving, reading interpreting and reading
reflecting). As minor domains in PISA 2009, only overall

measures of mathematics and science are available.

Why did Canada participate in PISA?

Canada’s continued participation in PISA 2009 stems
from many of the same questions motivating other
participating countries. In Canada, provinces and
territories responsible for education invest significant
public resources in the provision of elementary and
secondary education and Canadians are interested in the
outcomes of compulsory education provided to their
youth. How can expenditures be directed to the
achievement of higher levels of knowledge and skills upon
which lifelong learning is founded and to potentially
reduce social inequality in life outcomes?

Elementary and secondary education systems play
a key role in providing students with the knowledge and
skills that form an essential foundation necessary to
further develop human capital either through
participation in the workforce, post-secondary education

or lifelong learning. Previous studies based on PISA data
have shown the effects of strong skills at age 15 in later
life. Youth with strong reading skills were much more
likely to have finished high school, pursue post-secondary
education and finish it. For example, results from the
Youth in Transition Survey (YITS) show that there is a
strong association between reading proficiency and
education attainment. Canadian students in the bottom
quartile of PISA reading scores were much more likely
to drop out of secondary school and less likely to have
completed a year of post-secondary education than those
in the high quartile of reading score. In contrast,
Canadian students in the top PISA level (Level 5) of
reading performance were twenty times more likely to
go to university than those in the lowest PISA level (at
or below Level 1)°.

Questions about educational effectiveness can be
partly answered with data on the average performance
of Canada’s youth in key subject areas. However, two
other questions with respect to equity can only be
answered by examining the distribution of competencies:
Who are the students at the lowest levels? Do certain
groups or regions appear to be at greater risk? These are
important questions because, among other things,
acquisition of knowledge and skills during compulsory
schooling influences access to postsecondary education,
eventual success in the labour market and the
effectiveness of continuous, lifelong learning.

What is PISA 2009?

Sixty-five countries and economies participated in PISA
2009, including all 33 OECD countries*. Between 5,000
and 10,000 students aged 15 from at least 150 schools
were typically tested in each country. In Canada,
approximately 23,000 15-year-olds from about 1,000

schools participated across the ten provinces®.

The large Canadian sample was required to produce
reliable estimates representative of each province and for
both French and English language school systems in
Nova Scotia, New Brunswick, Quebec, Ontario,
Manitoba, Alberta and British Columbia. It should be
noted that PISA was administered in English and in
French according to the respective school system.

The 2009 PISA assessment was administered in
schools, during regular school hours in April and May
2009. This assessment was a two hour paper-and-pencil
test. Students also completed a 20-minute student
background questionnaire providing information about
themselves and their home and a 10-minute

Statistics Canada — Catalogue no. 81-590 no. 4
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questionnaire on information technology and
communications, while school principals completed a 20-
minute questionnaire about their schools. As part of
PISA 2009, national options could also be implemented.
Canada chose to add a 20-minute student questionnaire
as a national component to collect more information on
the school experiences of 15-year-olds, their work
activities and their relationships with others.

Objectives and organization
of the report

This report is the first of two reports that provide the
initial results from the PISA 2009 assessment for Canada
and the provinces. This report provides the first pan-
Canadian results of the PISA 2009 assessment of reading,

mathematics and science by presenting the national and

provincial results in order to complement the information
presented in the PISA 2009 International report®. Results
are compared to other participating countries and across
Canadian provinces.

Chapter 1 provides information on the performance
of Canadian 15-year-old students on the PISA 2009
assessment in reading. Chapter 2 presents results on the
performance of Canada and the provinces in the minor
domains of mathematics and science. Finally, the major
findings and opportunities for further study are discussed
in the conclusion.

A second report will be released in the early Spring
2011 and will examine the relationship between student
background characteristics, school factors, and student
engagement with reading achievement.

Table 1

Overview of PISA 2009

International

Canada

Participating countries/provinces e 65 countries and economies

o 10 provinces

Population e Youth aged 15 e Same
Number of participating e Between 5,000 and 10,000 per country with some e Approximately 23,000 students
students exceptions for a total of around 470,000 students
Domains o Major: reading e Same
e Minor: mathematics and science
Amount of testing time e 390 minutes of testing material organized e Same

devoted to domains
210 minutes in length
o 120 minutes devoted to reading

into different combinations of test booklets

e 90 minutes devoted to mathematics

e 90 minutes devoted to science

Languages in which the .
test was administered

48 languages

English and French

International assessment ]

Two hours of direct assessments of reading,
mathematics and science

Twenty minute contextual questionnaire administered to youth
A school questionnaire administered to school principals

Same

International options .

Ten-minute optional questionnaire on information
technology and communications administered to students

Ten-minute optional questionnaire on educational career
administered to students

Twenty-minute optional questionnaire administered to parents
One hour optional electronic reading assessment
Grade-based sampling

One-hour booklet

Ten-minute optional questionnaire
on information technology and
communications administered to students

National options .

Other options were undertaken in a limited
number of countries

Twenty minutes of additional questions
administered to students regarding their
school experiences, work activities and
relationships with others.
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Notes

1. OECD (1999), Measuring Student Knowledge and Skills: A
New Framework for Assessment, Paris.

2. Council of Ministers of Education, Canada (2008). PCAP-13
2007 Report on the Assessment of 13-year-olds in Reading,
Mathematics, and Science. Toronto.

3. OECD (2010). Pathways to Success: How knowledge and Skills
at age 15 shape future lives in Canada. Paris.

4. OECD countries include Australia, Austria, Belgium, Canada,

Chile, Czech Republic, Denmark, Finland, France, Germany,
Greece, Hungary, Iceland, Ireland, Israel, Italy, Japan, Korea,
Luxembourg, Mexico, Netherlands, New Zealand, Norway,
Poland, Portugal, Slovak Republic, Slovenia, Spain, Sweden,
Switzerland, Turkey, United Kingdom, and United States.

Partner countries and economies are: Albania, Argentina,
Azerbaijan, Brazil, Bulgaria, Chinese Taipei, Colombia, Croatia,
Dubai (UAE), Estonia, Hong Kong — China, Indonesia, Jordan,
Kazakhstan, Kyrgyz Republic, Latvia, Liechtenstein, Lithuania,
Macao-China, Montenegro, Panama, Peru, Qatar, Romania,
Russian Federation, Serbia, Shanghai-China, Singapore,
Thailand, Trinidad and Tobago, Tunisia, and Uruguay.

No data were collected in the three territories and First Nations
schools.

The PISA 2009 International report is released in five volumes.
Results presented in this report correspond to results presented
in Volume 1, OECD (2010) Tomorrow’s skills today — Student
performance in PISA 2009. Paris and Volume 5, OECD (2010)
Learning Curves, From PISA 2000 to PISA 2009. Paris.
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Chapter 1

The performance of Canadian
students in reading in an
international context

This chapter presents results of the PISA 2009
assessment in the major domain of reading in terms of
average scores, variation in performance, and proficiency
levels. First, the performance of 15-year-old students
across Canada and in the 10 provinces is compared to
the performance of 15-year-olds from the other countries
and economies that participated in PISA 2009. Next,
results are presented on the performance of students
enrolled in English-language and French-language
schools for those provinces in which the two groups were
sampled separately. Following this, gender differences
in reading performance are examined. Lastly, change in
reading performance over time is discussed.

Defining reading

In the PISA context, the term “reading” is used for
“reading literacy” which is meant to focus on the active,
purposeful and functional application of reading in a
range of situations and for various purposes: “Reading
literacy is understanding, using, reflecting on and
engaging with written texts, in order to achieve one’s
goals, to develop one’s knowledge and potential, and to
participate in society”.”

With reading being the first of the PISA domains
to be reassessed as major domain, the reading framework
developed in 2000 was revisited to account for changes
in the domain in the past decade. Much of the substance

of the PISA 2000 reading framework has been retained
in 2009, which allows reporting on trends in performance
over time. However, two major modifications in the 2009
framework focus on the incorporation of reading of
electronic texts and the elaboration of the constructs of
reading engagement and metacognition. In 2009, the
assessment of reading of electronic texts was
implemented as an international option in which Canada
elected not to participate. Therefore, this report presents
the Canadian results for the core paper-and-pencil
assessment of reading in which Canada, along with the
other 65 countries and economies participated. Since the
same reading scales are relevant to all PISA participating
countries it is appropriate to compare the performance
of countries involved in this assessment directly and to
report on trends in performance between 2000 and 2009.

As was the case in PISA 2000, PISA 2009 reports
results globally and for the three aspects identified in
the framework (Accessing and Retrieving, Integrating
and Interpreting, and Reflecting and Evaluating).
Additionally it reports on two text formats used in PISA
(Continuous texts and Non-continuous texts). The main
features of the reading aspect scales are described in
Figure 1.1. Further information is available in the PISA
2009 framework. Although there is a high correlation
between these sub-scales, reporting results on each sub-
scale may reveal interesting interactions which could be
linked to curriculum and teaching methodology used.

Statistics Canada — Catalogue no. 81-590 no. 4
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Figure 1.1

Main features of the reading subscales

Reading literacy

Use content primarily from within the text
|

Access and retrieve

Integrate and interpret

Draw primarily from outside knowledge

Reflect and evaluate

From a broad
understanding

Retrieve information

Develop an Reflect on Reflect on
interpretation and evaluate and evaluate
context of text from text

retrieve one or more distinct pieces of information.

stories, reviews or letters.
advertisements, schedules, catalogues, indexes or forms.

categories due to their relatively small number of items.

Accessing and retrieving involves going to the information space provided and navigating in that space to locate and
Integrating and interpreting involves processing what is read to make internal sense of a text.

Reflecting and evaluating involves drawing upon knowledge, ideas or attitudes beyond the text in order to relate the
information provided within the text to one’s own conceptual and experiential frames of reference.

Continuous texts are formed by sentences organized into paragraphs. These include newspaper articles, essays, short

Non-continuous texts are documents that combine several text elements such as lists, tables, graphs, diagrams,

In 2009, text formats also included mixed and multiple text formats but these were classified within the other two

Source: OECD (2009). PISA 2009 Assessment Framework: Key competencies in reading, mathematics and science. Paris.

The PISA scores for reading are expressed on a
scale with a mean of 500 points for the OECD countries
and a standard deviation of 100. This average was
established in 2000 when reading was first introduced
as the major domain. This means that approximately two-
thirds of all students in OECD countries scored between
400 and 600 (i.e. within one standard deviation of the
average).

One way to summarize student performance and
to compare the relative standing of countries is by
examining their average test scores. However, simply
ranking countries based on their average scores can be
misleading because there is a margin of error associated
with each score. This margin of error must be taken into
account in order to identify whether significant
differences in average scores exist when comparing
countries (see text Box 1 ‘A note on statistical
comparisons’). When interpreting average performances,
only those differences between countries that are
statistically significant should be taken into account.
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Box 1

A note on statistical comparisons

The averages were computed from the scores of random
samples of students from each country and not from
the population of students in each country.
Consequently, it cannot be said with certainty that a
sample average has the same value as the population
average that would have been obtained had all 15-
year-old students been assessed. Additionally, a degree
of error is associated with the scores describing student
performance as these scores are estimated based on
student responses to test items. A statistic, called the
standard error, is used to express the degree of
uncertainty associated with sampling error and
measurement error. The standard error can be used to
construct a confidence interval, which provides a
means of making inferences about the population
averages and proportions in a manner that reflects the
uncertainty associated with sample estimates. A 95%
confidence interval is used in this report and represents
a range of plus or minus about two standard errors
around the sample average. Using this confidence
interval it can be inferred that the population mean or
proportion would lie within the confidence interval in
95 out of 100 replications of the measurement, using
different samples randomly drawn from the same
population.

When comparing scores among countries,
provinces, or population subgroups the degree of error
in each average must be considered in order to
determine if the true population averages are likely
different from each other. Standard errors and
confidence intervals may be used as the basis for
performing these comparative statistical tests. Such tests
can identify, with a known probability, whether there
are actual differences in the populations being
compared.

For example, when an observed difference is
significant at the 0.05 level, it implies that the
probability is less than 0.05 that the observed difference
could have occurred because of sampling or
measurement error. When comparing countries and
provinces, extensive use is made of this type of
statistical test to reduce the likelihood that differences
due to sampling or measurement errors will be
interpreted as real.

Only statistically significant differences at the
0.05 level are noted in this report, unless otherwise
stated. Averages did not differ unless the 95%
confidence intervals for the averages being compared
did not overlap. Where confidence intervals
overlapped slightly an additional t-test was conducted
to confirm the statistical difference.

Canadian students continue to
perform well in reading in a global
context

Overall, Canadian students continue to perform well
compared with students in most other countries. As
shown in Chart 1.1, Canada had a mean score of 524 on
the combined reading scale, well above the OECD
average of 496%, and was outperformed by only 4
countries. Listed in Table 1.1 are the countries’ that
performed significantly better than Canada or equally
as well as Canada on the combined reading scale and for
each of the sub-scales. This means that the average scores
of all remaining countries that took part in PISA 2009
were statistically below that of Canada (see Appendix
tables B.1.1 to B.1.6). In drawing comparisons with
results from previous PISA cycles, it should be noted
that Shanghai-China and Singapore participated for the

first time in PISA 2009.

Table 1.1

Countries performing better than,
or the same as Canada

Countries performing
significantly better
than Canada

Countries
performing as
well as Canada

Reading - Shanghai-China, Singapore,

combined Korea, Finland, New Zealand,

reading Hong Kong-China Japan

Reading aspect sub-scales
Reading - Shanghai-China, Korea,  New Zealand,
accessing Finland, Japan, Hong Netherlands, Belgium,

and retrieving

Kong-China, Singapore

Australia, Norway

Reading -
integrating and
interpreting

Shanghai-China,
Korea, Finland,
Hong Kong-China

Singapore, Japan,
New Zealand

Reading - Shanghai-China, Hong Kong-China,
reflecting and Korea Finland,
evaluating New Zealand

Text format sub-scales

Reading - Shanghai-China, Singapore, Japan
continuous Korea, Hong

texts Kong-China, Finland

Reading - Korea, Singapore, New Zealand,
non-continuous Shanghai-China, Australia, Hong
texts Finland Kong-China
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Chapter 1/ The performance of Canadian students in reading in an international context

Average scores and confidence intervals for provinces and countries:
Combined reading

estimated average score
300 350 400 450 500 550

600

Above the Canadian average KoreaEIZEII:Firlﬂand
Hong Kong-China I3
[T Alberta
Ontario T
[ Singapore
British Columbia
. HE Canada
At the Canadian average Quebes
[T New Zealand
Japan ]
. -1 Nova Scotia
Australia (T3
o [——T—1 Netherlands
] elgium 11
Below the Canadian average [T __INewfoundland and Labrador
Saskatchewan 1T ]
[T Norway
Switzerland CTJ
[T Estonia
Iceland OO
[T Poland
United States 1/
[T Liechtenstein
New Brunswick 1
[T Germany
Sweden T
[T Ireland
France CI—1
: I Denmark
Chinese Taipei T
[T Manitoba
United Kingdom T3
[T Hungary
Portugal 1T
M Macao-China
Italy CI3
11 Prince Edward Island
Latvia C1TJ
[T Greece
Slovenia M
[ Spain
Czech Republic I
[T Slovak Republic
Croatia T
[T Israel
Luxembourg 1]
[T Austria
Lithuania T3
[T Turkey
Russian Federation T
[ Dubai (UAE)
Chile C13
[T Serbia
Bulgaria T
[T Uruguay
Mexico I

Romania
Thailand I
[ Trinidad and Tobago
Colombia CI—1
T Brazil

[T Shanghai-China

Montenegro I

Tunisia I3 Jordan 95% Confidence interval

[T Indonesia

T4

Argentina T I

) 4

[T Kazakhstan

Albania 11
Panama :u%ata{ Estimated average score
[T Peru

Kyrgyzstan  pzerbajjan o
| -

Note:  The OECD average is 496 with a standard error of 0.6.
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Measuring up: Canadian Results of the OECD PISA Study

Among the 65 countries that participated in PISA
2009, only four countries outperformed Canada on the
combined reading scale: Shanghai-China, Korea, Finland
and Hong Kong-China while three countries had similar
performance to Canada. Across the three reading aspect
sub-scales, Canada was outperformed by six countries
in Reading Accessing and Retrieving, four countries in
Reading Integrating and Interpreting and two countries
in Reading Reflecting and Evaluating. When analyzing
results for the three aspects of reading, it should be noted
that those aspects are not entirely separate and
independent but that they can be considered semi-
hierarchical: it is not possible to interpret and integrate
information without having first retrieved it. Across the
three reading aspects, Canadian students performed
relatively better in the more encompassing aspect of
Reading Reflecting and Evaluating with a mean score
of 535 and had relatively lower performance in Reading
Accessing and Retrieving with a mean score

of 517.

When analyzing results for the two text formats,
four countries performed better than Canada on both
text format sub-scales with a Canadian mean score of
524 points on the continuous texts sub-scale and 527
points on the non-continuous texts sub-scale’’.

There is significant variation in
performance between Canadian
provinces in reading

At the provincial level, most 15-year-olds also performed
well in reading. Students in nine of the Canadian
provinces performed at or above the OECD average on
the combined reading scale with only Prince Edward
Island performing below the OECD mean. As shown
in Table 1.2, provinces fell into one of three groups when
compared to the Canadian averages for combined reading
and the reading sub-scales. Ontario performed above the
Canadian average for both the combined reading and
reading sub-scales and Alberta performed above the
Canadian average on four of the five reading sub-scales.
Although Alberta and Ontario had similar performance
on the combined reading and reading accessing and
retrieving scale, Alberta’s score was not significantly
different than the Canadian average once the standard
errors were considered'. British Columbia performed
at the Canadian average for both the combined reading
and reading sub-scales and Quebec performed at the
Canadian average for the combined reading and four of
the five reading sub-scales. Newfoundland and Labrador,
Prince Edward Island, Nova Scotia, New Brunswick,
Manitoba and Saskatchewan performed below the
Canadian average for both the combined reading and
reading sub-scales.

Table 1.2

Provincial results in reading in relation to the Canadian average

Provinces performing
significantly be