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WHAT IS THE PAN-CANADIAN ASSESSMENT PROGRAM?

The Pan-Canadian Assessment Program (PCAP) 2010 is the continuation of CMEC’s
commitment to inform Canadians about how well their education systems are meeting
the needs of students and society. The information gained from this pan-Canadian
assessment provides ministers of education with a basis for examining the curriculum
and other aspects of their school systems.

School curriculum programs vary from jurisdiction to jurisdiction across the country,

so comparing results from these varied programs is a complex task. However, young
Canadians in different jurisdictions learn many similar skills in mathematics, reading,
and science. PCAP has been designed to determine whether students across Canada
reach similar levels of performance in these core disciplines at about the same age, and to
complement existing assessments in each jurisdiction so they have comparative Canada-
wide data on the achievement levels attained by Grade 8 students across the country.

Goals

When the ministers of education began planning the development of PCAP in 2003,
they set out the following goals for a conceptually new pan-Canadian instrument of
assessment designed to:

 inform educational policies to improve approaches to learning;

« focus on mathematics, reading, and science, with the possibility of including other
domains as the need arises;

« reduce the testing burden on schools through a more streamlined administrative
process;

« provide useful background information using complementary context questionnaires
for students, teachers, and school administrators; and

« enable jurisdictions to use both national and international results to validate the
results of their own assessment programs and to improve them.

Table 1-1 provides CMEC’s actual and proposed dates for administering PCAP to
Canadian Grade 8 students.

TaBLE 1-1 Actual and prospective PCAP administrations

Major Reading Mathematics Science
Minor Mathematics Science Reading
Minor Science Reading Mathematics




The development process

In August 2003, a PCAP working group of experienced and knowledgeable
representatives from several jurisdictions and including an external authority on
measurement theory, large-scale assessment, and educational policy, began the
development process. A concept paper was commissioned that would elaborate on issues
of structure, development planning, operations, and reporting. Drawing on this concept
paper, the working group defined PCAP as a testing program that would:

« beadministered at regular intervals to students who are 13-year-olds at the start of
the school year;

« be based on the commonality of all current jurisdictional curricular outcomes
across Canada;

« assess mathematics, science, and reading;

 provide a major assessment of one domain, with a minor concentration on the
two other domains;

« focus on reading as the major domain in the first administration in 2007,
mathematics in 2010, and science in 2013.

As of 2010, it was determined that PCAP would be administered to Grade 8 students,
and, whenever possible, intact classes were selected in order to minimize the disruption
to classrooms and schools.

For each subject area, a thorough review of curricula, current assessment practices,
and research literature was then undertaken, and reports were written to indicate the
common expectations among all jurisdictions.

The working groups for bilingual framework development, established for each of the
three subject areas, were composed of representatives from several jurisdictions with
knowledge and experience in curriculum and assessment for the particular subject.
Each working group also had an external expert in the assessment of the particular
subject to advise and assist with the development of a framework statement establishing
the theory, design, and performance descriptors for each domain. The framework
statements were reviewed and accepted by all participating jurisdictions as the basis for
test-item development.

Bilingual teams for developing the test items were then established; members of these
teams were subject-area educators selected from all jurisdictions, with a subject-
assessment expert to supervise. Each subject framework provided a blueprint with its
table of specifications describing the subdomains of each subject area, the types and
length of texts and questions, the range of difficulty, and the distribution of questions
assessing each specific curriculum expectation.

Texts and questions were developed in both official languages and cross-translated to be
equivalent in meaning and difficulty. Jurisdictions reviewed and confirmed the validity
of the French-English translations to ensure fair and equitable testing in both languages.




All new items were reviewed by outside validators and further revised by members of the
item-development team. These texts and items were then submitted to the framework-
development working group to be examined in light of the blueprint, and field-test
booklets were consequently put together. Booklets contained both selected-response

and constructed-response items. Their range of difficulty was deemed accessible to
Grade 8 students, based on scenarios meaningful to the age group and reflecting
Canadian values, culture, and content.

Field testing involved the administration of these temporary forms to a representative
sample of students from an appropriate range of jurisdictions in both languages.
Approximately 2,000 students in 100 schools across Canada were involved in the

field testing. The tests were then scored by teams of educators from the jurisdictions.
Following analysis of the data from the field test, each framework-development working
group reviewed all items and selected the texts and items considered best, from a content
and statistical viewpoint, to form four 90-minute booklets.

Design and development of contextual questionnaires

The accompanying questionnaires for students, teachers, and schools were designed

to provide jurisdictions with contextual information that would contribute to the
interpretation of the performance results. Such information could also be examined and
used by researchers, policy-makers, and practitioners to help determine what factors
influence learning outcomes.

A questionnaire development group comprising educators and research experts from
selected jurisdictions developed a framework to ensure that the questions asked of
students, teachers, and school principals were consistent with predetermined theoretical
constructs or important research questions. The group:

« reviewed models of questionnaire design found in the three large-scale assessment
programs — the School Achievement Indicators Program (SAIP); the International
Association for the Evaluation of Educational Achievement (IEA) — Trends in
International Mathematics and Science Study (TIMSS); and the Programme for
International Student Assessment (PISA);

» maximized research value by shaping the questionnaires around selected research
issues for the 2010 administration of the test.

The questionnaires were adapted and expanded for mathematics as the major domain.




Features of the administration of the PCAP 2010
Mathematics Assessment

In the spring of 2010, the test was administered to a random sample of schools and
Grade 8 classes (one per selected school) with a random assignment of booklets.

Sampling

This assessment adopted the following stratified sampling process in the selection
of participants:

1. the random selection of schools from each jurisdiction, drawn from a
complete list of publicly funded schools provided by the jurisdiction;

2. the random selection of Grade 8 classes, drawn from a list of all eligible
Grade 8 classes within each school;

3. the selection of all students enrolled in the selected Grade 8 class;

4. when intact Grade 8 classes could not be selected, a random selection of
Grade 8 students.

The sampling process refers to the way in which students were selected to write the
assessment. It is necessary to select a large enough number of participants to allow
for adequate representation of the population’s performance; the word “population”
refers to all eligible students within a jurisdiction and/or a linguistic group.

In the case where numbers were smaller than the desired size, all schools and/or all
Grade 8 classes meeting the criteria within the jurisdiction were selected. This approach
ensured that we had an adequate number of participants to allow for reporting on their
achievement as if all students within the jurisdiction had participated.

The sampling process resulted in a very large sample of approximately 32,000 Grade 8
students participating in the assessment. All students answered questions in all
three domains. Approximately 24,000 responded in English, and 8,000 in French.

Reporting results by language

The results obtained from students educated in the French system of their respective
jurisdiction are reported as French. The results obtained from students educated in the
English system of their respective jurisdiction are reported as English. Results achieved
by French immersion students who wrote in French are calculated as part of the English
results since these students are considered to be part of the English-language cohort.
All French and English students were expected to write for 90 minutes, with breaks
deemed appropriate by the assessment administrator. If necessary, students were given
an additional 30 minutes to complete the assessment. Then, they completed the context
questionnaire at the back of their test booklet.




Participation

Each school received the assessment handbook that outlined the purposes of the
assessment, the organization and administration requirements, and suggestions to
encourage the maximum possible participation. These suggestions included a common
administration script to ensure that all students encountered the testing process in a
similar manner, and provided guidelines for accommodating special-needs students.
PCAP testing is intended to be as inclusive as possible in order to provide a complete
picture of the range of performance for students in Grade 8. The students who were
excused from participating were nevertheless recorded for statistical purposes; they
included those with functional disabilities, intellectual disabilities, socioemotional
conditions, or limited language proficiency in the target language of the assessment.

Participation rates

In large-scale assessments, participation rates are calculated in a variety of ways and
are used to guide school administrators when determining whether the number of
students who completed the assessment falls within the established norm set for

all schools. In the case of PCAP, a formula for this purpose is provided to the test
administrators, thereby ensuring that all schools use the same guidelines and that
the set minimum of participating students is uniformly applied. Using this formula,
the overall PCAP student participation rate was over 85 per cent. For additional
information concerning student participation and sampling, refer to Table A-35 on
page 155.

Schools were encouraged to prepare and motivate students for the test, aiming for
positive participation and engagement in the process by teachers, students, and parents.
The materials provided included information pamphlets for parents and students, as well
as the school handbook.

Schools were also asked to have the Teacher Questionnaire completed by all the
mathematics teachers of the participating students in the school, and the School
Questionnaire by the school principal. All questionnaires were linked to student results
but used unique identifiers to preserve confidentiality.




Scoring the student response booklets

The scoring was conducted concurrently in both languages in one location over

a three-week period. After all student booklets had been submitted from the
jurisdictions, the booklets were then scrambled into bundles of 10 so that any single
bundle contained booklets from several jurisdictions. The scoring-administration
team, the table leaders, and the scorers themselves came from several jurisdictions.
The whole scoring process included:

o aparallel training of both table leaders and scorers in each subject area;

« abilingual committee with responsibility for reviewing all instruments and selecting
anchor papers to ensure comparability at every level;

o twice-daily rater-reliability checks in which all scorers marked the same student work
in order to track the consistency of scoring on an immediate basis;

« double-blind scoring in which 300 of each of the four booklets were returned to the
scoring bundles to be re-scored, providing an overall inter-rater reliability score.

Presentation of performance results

The results of student performance on the PCAP 2010 Mathematics Assessment
for Grade 8 are presented in this report in two ways: as overall mean scores on the
mathematics assessment and as the percentage of students attaining performance levels.

The performance levels represent how jurisdictional performances measured up to the
expected level of achievement based on the performance of students in the subdomains of
numbers and operations, geometry and measurement, patterns and relationships, and data
management and probability. Descriptors of each performance level were developed by the
working group prior to the test administration.

A standard-setting exercise involving a group of educators from each jurisdiction set
the “cut scores” for each level using the “bookmark” method?; that is, determining the
relative difficulty of the full set of assessment instruments and delineating the point
along a scale that defines the achievement of each level of success, thus determining the
“cut score” Once suitable cut scores were set, student performance within the range of
cut scores could be refined. These refined descriptors of performance-level results more
clearly indicated what students should know and be able to do at each level.

The achievement results in the minor subject domains (science and reading) for all
participating jurisdictions are reported as an overall mean score. Because the students
responded to a small subset of items for these two minor subject areas, their results by
subdomain or by performance level are not reported.

*www.dpi.state.wi.us/oea/ctbbkmrk03.html




PCAP 2010 MATHEMATICS ASSESSMENT

The primary domain — mathematics

For the purpose of this assessment, mathematics is broadly defined as a conceptual tool
that students can use to increase their capacity to calculate, describe, and solve problems.
The domain is divided into four strands or subdomains and five processes which are
described below. The PCAP assessment focuses on curricular outcomes that are common
to all participating Canadian jurisdictions at the Grade 8 level.

Regardless of the terms used to define mathematics, curricula across Canada

are structured to enable students “to use mathematics in his or her personal life,

in the workplace, and in further study. All students deserve an opportunity to
understand the power and beauty of mathematics. Students need to learn a new set
of mathematics basics that enable them to compute fluently and to solve problems
creatively and resourcefully.

Many jurisdictions use the National Council of Teachers of Mathematics (NCTM)
Principles and Standards for School Mathematics as a starting point for the development
of their programs. The NCTM curriculum design recommends five organizing
principles relating to content and five relating to process. The NCTM content strands
include: numbers and operations, algebra, geometry, measurement, and data analysis
and probability, while the process elements are based on problem-solving, reasoning
and proof, communication, connections, and representation. Framework and
development of the PCAP assessment was based on this NCTM source.

The PCAP mathematics domain is divided into four strands or subdomains as
described below:
« numbers and operations (properties, equivalent representations, and magnitude);

» geometry and measurement (properties of 2-D figures and 3-D shapes, relative
position, transformations, and measurement);

 patterns and relationships (patterns and algebraic expressions, linear relations, and
equations); and

 data management and probability (data collection and analysis, experimental and
theoretical probability).

These subdomains in turn involve the five processes listed below:
« problem solving

e communication

e representation

« reasoning and proof

e connections

*www.nctm.org/standards/content.aspx?id=3044 downloaded October 7, 2010




The five processes are interwoven throughout the subdomains of the mathematics
assessment. Concepts cross over from one subdomain to another, while the
mathematical processes are infused within the means by which students respond to the
demands of a particular challenge, as indicated in the following diagram:

numbers and operations

mathematical processes:
problem solving
communication
representation
reasoning and proof
connections

patterns and

eometry and
relationships 9 4

measurement

data management
and probability

Assessment design

General design of the assessment

Like most human activities involving knowledge and skills, mathematics requires the
integration of the many elements of the field of study when applied in the world at large.
While the categorization and organization of mathematics into separate content strands
and processes are needed to map the mathematical universe and develop curriculum, the
learning and application of mathematics involve linking multiple strands and processes;
for example, we use measurement with operations, geometry, and even perhaps algebra,
whether we are building a bookshelf or designing a space-shuttle launch.

The scope of this assessment is limited to those concepts and skills encountered and

used in the courses of study of most Grade 8 students in Canada. Although based on the
programs taught to Canadian Grade 8 students, this assessment is not a comprehensive
assessment of all concepts and skills that a particular system expects Grade 8 students to
master. The purpose of this assessment is to provide the jurisdictions with data to inform
educational policy. It is not designed to identify the strengths or weaknesses of individual
students, schools, districts, or regions.




Consequently, the PCAP assessment in mathematics was organized into eight groups, or
clusters, with scenarios requiring the engagement of multiple strands and processes. The
eight clusters were distributed within four booklets. Each booklet contained two clusters
of mathematics items, one reading cluster, and one science cluster. The four booklets
were distributed to students within a single class. Thus, every student completed two of
the eight mathematics clusters of assessment items. In addition, all booklets contained

a set of common items allowing for comparative measurements of student performance
from one booklet to another.

Each PCAP mathematics cluster was composed of three to four scenarios with items
spanning all four subdomains. Each scenario was comprised of one to six items assessing
the various concepts and skills that are taught in mathematics and focused on their
relevance for the context of the assessment cluster. Clusters were designed so that a
student would need 90 minutes to complete all of the items in any one booklet. The
clusters contained selected-response items and constructed-response items. The number
of items per cluster varied slightly, depending on the distribution of item types in the
cluster. No cluster contained only one type of item.

The assessment was designed at a reading level consistent with the literacy level expected
of most Canadian Grade 8 students. Information in the items was presented in a variety
of modes (e.g., graphically, in tables, symbolically). Because many jurisdictions in
Canada assess the performance of both French- and English-language populations,
English and French versions of the assessment were developed simultaneously and are
considered to be equivalent. In addition, by assuring adequate representative sampling of
these groups, this assessment provides statistically valid information at the jurisdictional
level and for each of these linguistic groups.

Task characteristics

One area of concern for any low-stakes, large-scale assessment program is student
motivation and engagement in the assessment. The contextualization of assessment items
is often used to help encourage this engagement and motivation. Therefore, scenarios
were drawn from situations that were considered relevant, appropriate, and sensible for
Canadian Grade 8 students. The presentation of a scenario included a brief narrative and
could include tables, charts, graphs, or diagrams. The desired effect was that scenarios

be relevant to students’ interests and lives, and sensitive to linguistic and cultural
differences. Some scenarios were taken from students’ personal lives, from school/sports/
leisure activities, or, on a larger scale, from the community/society. Most of the scenarios
were meant to emulate the world outside of the classroom.




Item format and item type

Selected-response items

Selected-response (SR) items give the students specific choices from which they must
select a response. Multiple-choice items include a stem statement with four choices, one
of which is the correct answer, and three of which are carefully constructed distracters.

Constructed-response items

Constructed-response (CR) items require responses ranging from single words or
phrases to extended, constructed responses of two to three sentences. For mathematics,
these responses can also include symbols, numbers, graphs, diagrams, and calculations.
Generally, there were two forms of constructed-response items. The “show your work”
type asked students to clearly demonstrate how he or she arrived at the final solution to
a particular problem. The “explain your reasoning” type asked the student to provide a
clear explanation of the processes used to arrive at the solution to the problem.

Specific considerations

Guidelines for the use of calculators, computers, and manipulatives during the
assessment are given below.

a) Use of calculators: This assessment did not focus on students’ ability to perform
calculations but rather on their ability to choose the appropriate operation, to
demonstrate their understanding, and to assess the relevance of their answer in a
given situation. Consequently, all students were allowed to use a calculator, preferably
the type they would normally use in their mathematics class.

b) Use of computers: Computers were not permitted for this assessment. Although
computers have become commonplace in all Canadian schools, the large disparity
between the types of computers available, their use as a teaching tool, and the
students’ familiarity with software could contribute to a biased administration of the
assessment if computers were to be permitted.

c) Use of manipulatives: The use of manipulatives as teaching tools is encouraged by
all jurisdictions, and they should be found in all schools. Manipulatives help and
support students in developing a better understanding of concepts as they go from
concrete to abstract representations. The assessment was designed so that the use of
manipulatives was permitted if the student requested them.
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What the assessment measures

Specific conceptual and procedural knowledge being assessed

Numbers and operations

The student shows evidence that he or she can:

demonstrate an understanding of the inverse relationship between perfect squares and
square roots, multiplication and division, and addition and subtraction;

find the exact square root of numbers that are perfect squares and the approximate
square root of numbers that are not perfect squares;

demonstrate an understanding of and find factors for numbers less than 100;

find prime factorization of composite numbers and use it to find least common
multiples of numbers less than 100;

order and compare positive fractions and positive and negative decimals;
generate equivalent expressions for percentages, fractions, and decimals;
represent rational numbers with diagrams and on a number line;

explain and apply the order of operations for decimals, fractions, and integers;

demonstrate an understanding of the four operations (+,-, x, +) on positive fractions,
negative and positive decimals (x and + of decimals limited to two-digit multipliers
and one-digit divisors);

demonstrate an understanding of the four operations with integers;

select appropriate operations to solve problems involving rational numbers (except
negative fractions) set in contextual situations;

describe ways to estimate sums, differences, products, and quotients of positive
fractions and decimals;

apply the commutative, associative, and distributive properties, and order of
operations to evaluate mathematical expressions;

demonstrate an understanding of percentages greater than or equal to 0%;
demonstrate an understanding of proportional relationships using per cent, ratio, and rate;

use ratio and proportionality to solve problems involving percentages that arise
from real-life contexts, such as discount, interest, taxes, tips, and per cent increase
and decrease;

recognize a proportional relationship from context, table of values, and graph and use
to solve contextual problems;

solve problems using proportional reasoning in the different subdomains,
e.g., numbers and operations, geometry, probability.

11



Geometry and measurement
The student shows evidence that he or she can:

« compare and classify 2-D geometric polygons using appropriate geometric
vocabulary and properties, such as line symmetry, angles, and sides;

« apply the relationships for intersecting lines, parallel lines and transversals, and the sum of
the angles of a triangle to find the measures of missing angles and solve other problems;

« demonstrate an understanding of congruence of polygons;

 draw and describe the image of a combination of translations, rotations, and/or
reflections on a 2-D shape (not on a coordinate plane);

o identify and plot points in the four quadrants of a Cartesian plane using integral
ordered pairs;

» demonstrate an understanding of the relationships among radii, diameter, and
circumference of circles and use these relationships to solve problems;

o calculate the measures of the circumference and area of a circle and use the
calculations to solve contextual problems;

o calculate the perimeter and the area of triangles, rectangles, and parallelograms and
use the calculations to solve contextual problems;

o calculate the surface area of right prisms and pyramids and use the calculations to
solve contextual problems;

o identify, use, and convert among SI units to measure, estimate, and solve problems
that relate to length and area.

Patterns and relationships
The student shows evidence that he or she can:

« represent linear patterns and relationships using words, drawings, tables, graphs,
algebraic expressions, and equations;

» make connections among various representations of linear relationships (words,
drawings, tables, graphs, algebraic expressions, and equations);

o use different representations of linear patterns and relationships to make
generalizations, predict unknown values, and solve problems;

« demonstrate an understanding of the different meanings and uses of variables as
a place holder, in rules, in formulae, as changing quantities, and as dependent and
independent variables;

« translate statements describing mathematical relationships into one or more algebraic
expressions or equations in a variety of contexts;

« evaluate algebraic expressions given the value of the variable within the set of rational
numbers (except negative fractions);

« show that two or more expressions are equivalent by using properties such as
commutative, associative, distributive, and order of operations;

« show that two equations are equivalent by using properties of equality; order of
operations; and commutative, associative, and distributive properties;

« distinguish between algebraic expressions and algebraic equations;




« solve linear equations using the most appropriate method (concrete, inspection, trial
and error, and algebraic) involving a one-variable term for integral solutions and to
verify solutions;

« use linear equations to solve problems involving proportion and measurement
problems (area, perimeter, unknown angles of polygons).

Data management and probability

The student shows evidence that he or she can:
Collect data

« formulate questions for investigation;

o select, justify, and use appropriate methods of collecting data (primary and secondary
data; categorical, discrete, continuous data; sampling);

« evaluate issues such as sampling, biased and unbiased sampling, and the validity of
an inference.

Organize and display data

» organize data into intervals;
o select, use, and justify an appropriate representation for displaying relationships
among collected data (including circle, line, and bar graphs).

Analyze data

» make inferences and convincing arguments about a problem being investigated based
on an interpretation and analysis of charts, tables, and graphs used to display given or
collected data;

o evaluate data interpretations that are based on graphs, tables, and charts.

Understand measures of central tendency

o describe a set of data and solve problems using mean and range;

 compare different populations using mean and range;

 determine the effects of variation in data on measures of central tendency (outliers,
gaps, clusters).

Understand probability concepts

« identify all possible outcomes of two independent events using tree diagrams, area
models, tables, or lists;

« determine probability of a single or two independent events, and describe using
fractions, decimals, or percentages;

« use the probability of a single or two independent events to make predictions about
a population;

« compare theoretical and experimental probabilities of a single and two independent
events in appropriate contexts.

The processes: problem solving, reasoning and proof, communication, connections,
and representation highlight ways of acquiring and using the content knowledge
outlined above.
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Problem solving

The student shows evidence that he or she can:

solve multi-step problems presented in context that require using and making
connections among mathematical concepts, procedures, and processes;

solve multi-step problems presented in context that show evidence of understanding
the problem, making a plan, carrying out the plan, and evaluating the solution
for reasonableness;

explain the process used to solve a problem and verify the reasonableness of solutions
by using numbers, words, pictures/diagrams, symbols, and equations;

apply a variety of problem-solving strategies to solve problems, such as drawing a
picture or diagram, looking for a pattern, using “guess and check,” making a table,
working a simpler problem, or working backwards.

Communication

The student shows evidence that he or she can:

communicate mathematical ideas and solutions clearly and precisely to others using
appropriate everyday and mathematical language, units of measurement, and a
variety of representations (written, graphical, numerical, algebraic);

formulate clear and complete arguments using a variety of representations
(written, graphical, numerical, and algebraic) to justify conjectures and solutions
to problem situations;

use symbolic language of mathematics correctly.

Reasoning

The student shows evidence that he or she can:

analyze a problem, make and assess conjectures, justify conclusions, and plan and
construct an organized mathematical argument by applying logical reasoning
(inductive, deductive) and mathematical knowledge;

make and test generalizations from patterns and relationships using logical reasoning;
use counter-examples to evaluate conjectures;
evaluate mathematical arguments;

select and use appropriately various types of reasoning (algebraic, geometric,
proportional, probabilistic, statistical, quantitative) to solve problems presented
in context.
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Representation
The student shows evidence that he or she can:

o create and use a variety of representations (written, graphical, numerical, and
algebraic) to organize, record, and communicate mathematical ideas;

 connect, compare, and translate among different mathematical representations;

o select and apply the appropriate representations to solve problems.

Connections
The student shows evidence that he or she can:

 recognize and connect mathematical concepts and procedures to contexts outside
of mathematics, such as other curricular areas, personal life, current events, sports,
technology, arts and culture, media;

» make connections between different representations (written, graphical, numerical,
and algebraic) of mathematical ideas.

Cognitive categories

The cognitive demands were defined by the reasoning required by the student to
correctly answer an item, thus referring to the complexity of mental processing that must
occur to answer a question, perform a task, or generate a solution. The three categories of
cognitive demands are identified as low, moderate, and high.

Cognitive Level I (low)

The student can:

o recall information (facts, procedures, definitions);
« identify properties;

» recognize an equivalent representation;

» perform a specific or routine procedure;

« solve a one-step (word) problem;

« retrieve information from a table or graph;

« identify a simple number or geometric pattern;
o draw or measure simple geometric figures;

« recognize an example of a concept;

« compute a sum/difference/product/quotient;

« convert among different representations of a number (fraction, decimal, per cent).
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Cognitive Level Il (moderate)

The student can:

apply properties to evaluate an expression or find a measurement or solve a problem;
represent a situation mathematically in more than one way;
select, use, and interpret different representations depending on the situation;

solve a contextual problem involving the use of more than one mathematical concept
or procedure;

retrieve information from a graph or table or geometric figure and use this
information to solve a problem requiring multiple steps;

extend a number or geometric pattern;

formulate a routine problem given data and conditions;
compare geometric figures or statements;

compare two sets of data using the mean and range of each set;
organize a set of data and construct an appropriate display;
interpret a simple argument;

justify a solution to a problem with one solution.

Cognitive Level Il (high)

The student can:

analyze properties;

describe how different representations can be used for different purposes;
perform procedures having multiple steps and multiple decision points;
solve an unfamiliar problem;

generalize a pattern and write the rule algebraically;

formulate an original problem given a situation;

analyze a deductive argument;

justify a solution to a problem with multiple solutions;

analyze similarities and differences between procedures and concepts;
describe, compare, and contrast solution methods;

interpret data from a series of data displays;

formulate a mathematical model for a complex situation;

analyze the assumptions made in a mathematical model.

16



Table of specifications

Item type distribution

In all booklets, approximately 30 per cent of the questions were selected-response items
and approximately 70 per cent of the questions were constructed-response items.

Subdomains

The following table describes the percentage distribution of items by subdomain.

TaBLE 2-1 Distribution of items by subdomain

Numbers and operations 36
Geometry and measurement 28
Patterns and relationships 13
Data management and probability 23

Cognitive demands

The following table describes the approximate percentage of items by cognitive demand.

TaBLE 2-2 Distribution of items by cognitive demand

I Low cognitive demand 20
Il Moderate cognitive demand 60
11l High cognitive demand 20

17



Reporting the PCAP 2010 Mathematics Assessment results

Actual results of tests are called “raw scores.” Initial analysis of raw scores involves the
examination of the range of scores and the calculation of the “mean (average) score”
obtained by the total population of participating students.

When comparisons of scores obtained from different populations are to be made over
time and on different versions of a test, it becomes necessary to develop a common
way of reporting achievement scores that will allow for direct comparisons across
populations and across tests. The common method used is to numerically convert the
raw scores to “standard scale scores.” In the case of PCAP 2010, the raw scores were
converted to a scale on which the average for the pan-Canadian population was set at
500, with a standard deviation of 100. From this conversion, the scores of two-thirds
of all participating students fell within the range of 400 to 600 points, which represents
a “statistically normal distribution” of scores. These derived “scale scores” are used to
interpret more accurately the performance of students in each assessment and from one
administration of the assessment to another. As well, the performance of the sample of
students can be shown, within statistical limits, to be representative of the performance
of the whole population of Grade 8 students in Canada. Once the set of scale scores
has been established for the pan-Canadian population, the accurate comparison of
achievement results of each jurisdiction’s scores to the scale scores at the pan-Canadian
level can be made.

Subdomain scores

This scale score was calculated using the same methodology as that used for the
mathematics overall scale score (mean of 500 and a standard deviation of 100) for each
of the subdomains: numbers and operations, geometry and measurement, patterns and
relationships, and data management and probability.

Reporting on performance scales

In addition to the reporting of mean scale scores, the results for each jurisdiction are
referenced to the levels of achievement using a performance scale. The performance
levels represent how jurisdictional performances measured up to the expected level of
achievement on two factors: cognitive demand and degree of difficulty of the items.

The cognitive demands are defined by the level of reasoning required by the student to
correctly answer an item, from low demand to high demand, while the levels of difficulty
are determined by a statistical determination based on the collective performance of the
students on the assessment. This is accomplished by setting the “cut scores” for each
level, as previously described.
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The four levels of performance as determined by the cut scores were delineated as follows:

Students at this level were able to solve
problems at a low cognitive level that were
determined to be fairly easy questions. Typically,
at this level, students were able to retrieve
information from a graph or solve previously
learned routine problems. At this level, students
could solve problems that required mostly recall
and recognition.

Students at this level were required to recall facts,
definitions, or terms and carry out previously
learned procedures such as performing one or
more operations, employing formulae, evaluating
a variable expression, retrieving information

from a table or a graph and applying it to solve

a problem. Typically, students at this level were
able to identify a simple number of geometric
patterns. Students were able to solve problems
that were clearly defined as to what was required,
with no extraneous information or hidden
assumptions. At this level, students could solve
problems that were mostly of low and moderate
cognitive demand.

The person who delivers Martine’s meals to her
customers charges her a fee for the deliveries as
shown in the table below.

Complete the table to show the total of the
delivery charges for the week.

Monday $32.75
Tuesday $27.40
Wednesday $41.95
Thursday $38.05
Friday $65.25
Saturday $49.50
Sunday $46.40
Total

Mr. Robert rides his bike to school every day.
He also uses his bike as a tool to teach his
students a few concepts about circles.

|
45 cm (including tire)

What is the diameter of the front wheel of
Mr. Robert’s bike?

A. 45cm
B. 80 cm
C. 85cm
D. 90 cm
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Students at this level were able to apply what
they know to new situations, identify hidden
assumptions, and distinguish between relevant
and irrelevant information needed to solve

a problem. They had to select appropriate
procedures or strategies to solve a problem and
sometimes had to apply skills from different
domains to solve problems. Students at this
level were able to represent a problem in
different ways and use informal reasoning to
solve problems. At this level students could solve
problems that were mostly of moderate to high
cognitive demand.

Students at this level were able to solve
problems that require complex reasoning at
the analysis and synthesis levels. Solutions
clearly show a mastery of the appropriate
conceptual and procedural knowledge necessary
to solve complex problems. Students were
able to generalize a pattern and write the rule
algebraically. They were also able to explain or
justify their solutions and strategies clearly. At
this level, students could solve problems that
were generally of high cognitive demand and
determined to be difficult questions.

A talent show will start with a 10-minute
introduction, and each skit is allowed 5 minutes.
The talent show is scheduled to start at 7 p.m.
and end at 9 p.m.

The total length of time of the talent show can
be represented by the equation

T=10+5s

where T represents the total time of the show in
minutes, and s represents the number of skits.

Using the equation, determine how many skits
will be in the talent show.

Show your work.

Sarah plays a game. After two weeks, Sarah
has 105 points. After the third week, she has
135 points.

Which of the following could be used to calculate
the percentage increase in Sarah'’s point total?

135-105

x 100
135
B. 133105 400
105
LEEINET
105
105
193 00
D 135~

For the purpose of this assessment, a student was considered to achieve a particular performance level
when he or she was able to achieve a score that was at or above the cut score for the level. In order to
demonstrate the defined characteristics of a particular level, students were required to have at least a
two-third chance of achieving correct responses or partial credit for items with the cognitive demand
or item difficult at that level. Based on curriculum expectations in mathematics across Canada, Grade 8
students should be at level 2 or above. Students at level 1 are achieving at a level below that expected of

students in their grade.
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Reporting on processes

For the first time, a pan-Canadian mathematics assessment is providing results for
some of the processes associated with how students acquire and use mathematics
knowledge. A defined set of items was used to quantify student performance linked to
some of these processes. This report presents results for two of the processes: problem
solving and communication.

Problem solving

Thirty questions from the mathematics component of the assessment were selected to
assess the process of problem solving. These questions typically required students to solve
multi-step problems presented in a context that required using and making connections
among mathematical concepts, procedures, and processes. Students had to show evidence
of understanding and explain or show the process used to solve the problem.

Problem-solving results are illustrated using the distribution of mean scores overall at
the pan-Canadian level and for each jurisdiction for the 30 selected questions where that
process was integral to the item design.

Communication

A decision was made to examine the relationship between the students’ ability to express
their work and their overall performance level. Reporting on communication involved
the use of information gathered from coding a set of specific questions identified for
this purpose. The measurement was limited to six questions as an innovation which
may have value in future assessments. The coding was accomplished independently of
whether a student’s response was correct or incorrect and was evaluated strictly on the
clarity of the communication and not on the correctness of the answer.

For the purpose of this assessment, communication was deemed to be the use of
everyday mathematical language, notation, and representations to communicate
mathematical ideas clearly and precisely to others. For the items in the assessment

that were used to examine the communication process, a scoring rubric was prepared
outlining four codes (ranging from 0 to 3) to represent the communication proficiency
level of the student’s work.

The following table describes each communication proficiency level and illustrates how
the rubric was applied when measuring the communication skills of students.

Example:

A talent show will start with a 10-minute introduction, and
each skit is allowed 5 minutes. The talent show is scheduled to
start at 7 p.m. and end at 9 p.m.

The total length of time of the talent show can be represented
by the equation
T=10+5s

where T represents the total time of the show in minutes, and s
represents the number of skits.

Using the equation, determine how many skits will be in the talent show.
Show your work.

Answer:
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Code 3

Code description: There is a clear description of the
student’s reasoning, with a logical, organized, and
precise use of mathematical procedures, notation,
and proper labelling.

Rationale: For this item the response had to be clearly
labelled, with logical work that justified the answer.

In the following example the student has shown an
explicit conversion, there are no skipped steps, and
the units are included in the answer.

Show your work.
i-71= 2

Theers = 12¢ mamute®

l2o =1l 155
lzo-le= lotLe
[1e = 5§
1efs = Sos
22> s

Aé; ot

.10

L 14
m___l? LILDEH

Code 2

Code description: There is an adequate description of
the student’s reasoning to arrive at the answer given.

Rationale: The work illustrated the steps taken

but had minor elements missing. In the following
example, the student did not show where he or she
obtained the value of 120.

Show your work.
T=to47§

J:IOI(__-:.""YS
120 0 = 5§
|rg‘;§5
105

2173

=12

=]

kit

]
Answer <

Code 1

Code description: There is a description of the
student’s reasoning, but the coder must make major
assumptions or fill in major gaps.

Rationale: In this example, there is no explanation for
the 120, there are no units in the answer, and there

is incorrect notation (incorrect use of the equal sign),
but the coder can still follow the student’s reasoning.

Show your work.
T=10+ 65

120= s3=Mloz272+\0
)

Code O

Code description: An answer, but with little or no
communication of the process used.

Show your work.

TJie

e
G

1105 —

~cox __

Answer __2d
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PAN-CANADIAN RESULTS IN MATHEMATICS

Terminology used in the charts and tables

Differences

In this report, the terms “difference”
or “different” used in the context of
performance levels and percentages

refer to a difference in a technical sense.

They refer to a statistically significant
difference. A difference is statistically
different when there is no overlap of
confidence intervals between different
measurements. In this report, mean
scores and confidence intervals that
are significantly different from the
Canadian mean score and confidence
interval are indicated using bold font.

Confidence intervals

In this assessment, the reported

mean scores provide estimates of the
achievement results students would
have demonstrated if all students in
the population had participated in

the assessment. In addition, a degree
of error is associated with the scores
describing student skills because these
scores are estimated, based on student
responses to test items. This error

is called the error of measurement.
Because an estimate that is based on

a sample is rarely exact, and because
the error of measurement exists,

it is common practice to provide a
range of scores for each jurisdiction
within which the actual achievement
level might fall. This range of scores
expressed for each mean score is called
a confidence interval. A 95 per cent
confidence interval is used in this
report to represent the high- and low-
end points between which the actual
mean score should fall 95 per cent of
the time.

In other words, one can be confident
that the actual achievement level of all
students would fall somewhere in the
established range 19 times out of 20,
if the assessment were repeated with
different samples randomly drawn
from the same student population. In
the charts in this report, confidence
intervals are represented by the
following symbol: ZBH. If the confidence
intervals overlap, the differences are
defined as not statistically significant.

Comparisons between results
for English and French

Caution is advised when comparing
achievement results, even though
assessment instruments were

prepared collaboratively with due
regard for equity for students in both
language groups. Every language has
unique features that are not readily
comparable. While the mathematics
items, performance descriptors, scoring
guides, and processes were judged
equivalent in English and French,
pedagogical and cultural differences
related to differences in language
structure and use render direct
comparisons between language groups
inherently difficult and should be done
with caution.
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Results in mathematics by jurisdiction

The following chart provides the mean scores for each jurisdiction that participated in
the PCAP 2010 Mathematics Assessment for Grade 8.

CHART 3-1 Mean scores by jurisdiction in mathematics

400 420 440 460 480 50

540 560 580 600

0 520
. Quebec (515)
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. Alberta (495)

Below the Canadian mean score . British Columbia (481)
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. Saskatchewan (474)

Above the Canadian mean score

At the Canadian mean score

| 95% Confidence interval
Nova Scotia (474) < >
T
- Newfoundland and
Labrador (472) Estimated average score

- Yukon (469)

Manitoba (468)

- Prince Edward Island (460)

The Canadian mean was set at 500 with a standard deviation of 100 in 2010 (which
means, for Canada overall, that two-thirds of the students scored between 400 and 600).
The weighting was applied for each population when calculating the Canadian mean.

Considering confidence intervals, the mean scores of students from Quebec and
Ontario are significantly higher than those of Canadian students overall, while there is
no significant difference between the mean score of students from Alberta and that of
Canadian students overall.

The mean scores of students in British Columbia, New Brunswick, Saskatchewan, Nova
Scotia, Newfoundland and Labrador, Yukon, Manitoba, and Prince Edward Island are
significantly lower than that of Canadian students overall.
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Overall results by language

The following table presents the mean score for each jurisdiction of students enrolled in
English schools in comparison with that of students enrolled in English schools across
Canada on the mathematics assessment.

TaBLE 3-1 Pan-Canadian results in mathematics — English

Jurisdiction Me‘an score and
confidence interval

Above Canadian English ONe 5075
mean score QCe 507+ 7
At Canadian English CAN 495+ 2
mean score ABe 495 + 4
Below Canadian English BCe 481 £ 4
mean score SKe 474 + 4

NSe 473+ 4

NLe 472+5

YKe 468 £ 8

MBe 467 + 4

NBe 466 £ 5

PEe 460+ 10

The mean scores of students enrolled in English schools in Ontario and Quebec are
significantly higher than that of Canadian students enrolled in English schools overall
(495), while the mean score of Alberta students enrolled in English schools is not
significantly different from that of Canadian students enrolled in English schools overall.

The mean scores of students enrolled in English schools in British Columbia,
Saskatchewan, Nova Scotia, Newfoundland and Labrador, Yukon, Manitoba,
New Brunswick, and Prince Edward Island are significantly lower than that of
Canadian students enrolled in English schools overall.
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The following table presents the mean score for each jurisdiction of students enrolled in
French schools in comparison with that of students enrolled in French schools across
Canada on the mathematics assessment.

TaBLE 3-2 Pan-Canadian results in mathematics — French

Jurisdiction Me‘an seore and
confidence interval
At Canadian French QCf 516 £ 3
mean score CAN 515+ 4
ONf 511 +4
NBf 5075
Below Canadian French ABf 504 +5
mean score BCF 504+ 5
NSt 503 +3
SKf 498 + 7
MBf 480+ 3

The mean scores of students enrolled in French schools in Quebec, Ontario, and
New Brunswick are not significantly different from that of Canadian students
enrolled in French schools overall.

The mean scores of students enrolled in French schools in Alberta, British Columbia,
Nova Scotia, Saskatchewan, and Manitoba are significantly lower than that of Canadian
students enrolled in French schools overall.

Due to the small sample size, results for students enrolled in French schools
in Prince Edward Island, Newfoundland and Labrador, and Yukon have not

been indicated on this table. They are, however, included in the calculations
for the overall mean score in each jurisdiction.
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Pan-Canadian results by levels of performance

Although using the mean score to describe achievement is useful in assessing the overall
performance of students, further light can be cast by examining the relative distribution
of scores in four levels of performance as described on pages 19-20. Each level of
performance is expressed as the percentage of students who have obtained a score within
the range of scores attributed to a specific level. Level 2 is designated as the acceptable
level of performance for Grade 8 students.

CuART 3-2 Percentage of students at each level of performance by jurisdiction**

*The jurisdictions are listed in order from those with the highest percentages of students achieving level 2
and above to those with the lowest.

0% 20% 40% 60% 80% 100%
AB 50 40
QC 38 | 50
ON 43 | 45
CAN 45 | 43

SK 55 | 33

BC 50 | 37

NB 52 | 35

NL 52 | 35

NS 53 | 32

PE 57 | 29

YK 53 | 30
MB 50 | 33

[ Level 1 [JLevel 2 [JLevel 3 & Level 4

The pan-Canadian results by levels of performance indicate that the majority of students
in Grade 8 achieve at or above the expected level of performance, that is, level 2 and above.
Across jurisdictions, the percentage of Canadian students at level 2 and above ranges from
84 per cent to 93 per cent. In three of the jurisdictions, 92 per cent or more of the students
have demonstrated performance at or above the Canadian expectation for this group.

Note: The school determined whether or not a student could be exempted
from participating in the PCAP mathematics assessment. The reasons
allowed for exemption included functional disability, intellectual disability,
socioemotional condition, and limited language proficiency in the target
language (non-native speaker).

> Totals may not add up to exactly 100% due to rounding.
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Percentage of students performing at each level, by language

TaBLE 3-3 Levels of performance in mathematics by language — English

ABe 7 50 40 3
ONe 8 43 45 5
QCe 9 42 44 5
CANe 9 47 14 4
SKe 10 55 33 1
BCe 11 50 37 2
NLe 12 52 35 2
NSe 12 53 32 2
NBe 13 56 31 1
PEe 13 58 29 0
YKe 14 53 30 3
MBe 16 50 33 1

The percentage of students enrolled in English schools in Alberta and Ontario who
demonstrate performance at level 2 and above is higher than the corresponding
percentage of Canadian students enrolled in English schools overall.

TABLE 3-4 Levels of performance in mathematics by language — French

ABf 4 50 45 2
BCf 5 46 46 3
ONf 6 43 46 5
NSf 7 47 44 3
CANf 8 38 50 4
QCf 8 38 51 4
NBf 9 42 45 5
SKf 9 45 43 2
MBf 9 58 32 2

The percentage of students enrolled in French schools in Alberta, British Columbia,
Ontario, and Nova Scotia who demonstrate performance at level 2 and above is
higher than the corresponding percentage of Canadian students enrolled in French
schools overall.
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Pan-Canadian results in mathematics by gender

Policy-makers (including educators at all levels, parents, and other interested parties)
have an interest in reducing gender disparities in educational performance. Coupled

with their motivation and attitude towards learning, educational performance influences

both educational and occupational pathways of boys and girls.® The data presented in
this segment focus on gender differences by overall mean scores and by the percentages
of students achieving at the different levels of performance.

CHART 3-3 Comparison of overall Canadian mean score by gender
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Considering confidence intervals, there are no significant differences in the mean scores

of males and females in mathematics overall.

TaBLE 3-5 Comparison of overall Canadian student performance by level, by gender

3

Females

8

46

42

Males

8

43

45

4

The percentage of female students achieving level 2 and above is the same as the
proportion of male students achieving level 2 and above.

¢ Measuring Up: Canadian Results of the OECD PISA Study, 2006, p.37
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Pan-Canadian results in mathematics by subdomain

As previously explained, the test design of the mathematics component of the assessment
focused on the specific mathematics subdomains of numbers and operations, geometry
and measurement, patterns and relationships, and data management and probability.
Assessment items were designed to measure achievement in these subdomains. PCAP 2010
in mathematics is based on curriculum elements that are common across provinces at the
Grade 8 level, and the subdomains are common elements of courses of study and classroom
practices. This section examines the pan-Canadian results with regard to these elements.

CHART 3-4 Results by subdomain
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In numbers and operations, considering confidence intervals, the mean score of
Quebec students is significantly higher than the mean score of Canadian students
overall (500 * 1) and those of other jurisdictions. Alberta and Ontario mean scores
are not significantly different from the Canadian mean score. British Columbia,
Saskatchewan, New Brunswick, Yukon, Nova Scotia, Manitoba, Newfoundland and
Labrador, and Prince Edward Island mean scores are below the Canadian mean score.

In geometry and measurement, considering confidence intervals, the mean scores of Quebec
and Ontario students are significantly higher than the mean score of Canadian students
overall (500 + 1) and those of other jurisdictions. Mean scores of students in Alberta,

Nova Scotia, British Columbia, New Brunswick, Newfoundland and Labrador, Yukon,
Saskatchewan, Manitoba, and Prince Edward Island are below the Canadian mean score.
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In patterns and relationships, considering confidence intervals, the mean score of
Ontario students is significantly higher than the mean score of Canadian students overall
(500 +£ 1) and those of other jurisdictions. The mean scores of students in Alberta and
Quebec are not significantly different from the Canadian mean score. The mean scores for
British Columbia, Newfoundland and Labrador, Manitoba, New Brunswick, Nova Scotia,
Saskatchewan, Yukon, and Prince Edward Island are below the Canadian mean score.

In data management and probability, considering confidence intervals, the mean score
for Quebec is significantly higher than those of Canadian students overall (500 + 2) and
those of other jurisdictions. The mean scores of students in Alberta and Ontario are
not significantly different from the Canadian mean score. The mean scores for British
Columbia, Newfoundland and Labrador, New Brunswick, Nova Scotia, Saskatchewan,
Manitoba, Prince Edward Island, and Yukon are below the Canadian mean score.

TaBLE 3-6 Results by subdomain, by gender

Numbers and Geometry and Patterns and Data management
Gender . A . s
operations measurement relationships and probability
Females 496 + 3 499 + 3 5023 5025
Males 507 +3 503+3 501 +3 500 + 4

Considering confidence intervals, male students in Canada have a significantly higher
mean score in the mathematics subdomain of numbers and operations than do female
students. For all other subdomains, there are no significant differences in the mean
scores of males and females.
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Results by subdomain, by language

TaBLE 3-7 Results by subdomain, by language — English

Tt e e Number§ and Geometry and Patte.:rns apd Data manage.njent
operations measurement relationships and probability
BCe 488 + 4 472 + 3 487 + 4 489 + 6
ABe 5015 485 + 3 495+ 4 496 £ 7
SKe 488 + 4 464 + 3 473 £ 4 477 £ 6
MBe 476 £ 4 458 + 4 478 + 4 473 £ 6
ONe 498 + 4 5135 511t 5 505+6
QCe 5116 506+ 7 500+ 6 501 +9
NBe 479 + 5 457 + 4 465 + 5 479 + 8
NSe 476 + 4 476 £ 5 475 + 4 487 + 6
PEe 471 + 11 449 + 10 463 + 11 470 + 14
NLe 475 + 5 467 £ 5 479 + 5 490+ 8
YKe 481 + 8 465 +7 472 + 8 464 + 14
CANe 494 + 2 494 + 2 499 + 2 496 + 4

In numbers and operations, the mean score of students enrolled in English schools

in Quebec is significantly higher than the Canadian mean score. The mean scores

of students enrolled in English schools in Alberta, Ontario, British Columbia, and
Saskatchewan are not significantly different from the Canadian mean score. The mean
scores of students enrolled in English schools in Yukon, New Brunswick, Nova Scotia,
Manitoba, Newfoundland and Labrador, and Prince Edward Island are significantly
lower than the mean score of Canadian students enrolled in English schools overall.

In geometry and measurement, the mean scores of students enrolled in English schools
in Ontario and Quebec are significantly higher than the Canadian mean score. The mean
scores of students enrolled in English schools in Alberta, Nova Scotia, British Columbia,
Newfoundland and Labrador, Yukon, Saskatchewan, Manitoba, New Brunswick, and
Prince Edward Island are significantly lower than the mean score of Canadian students
enrolled in English schools overall.

In patterns and relationships, the mean score of students enrolled in English schools

in Ontario is significantly higher than the Canadian mean score. The mean scores

of students enrolled in English schools in Quebec and Alberta are not significantly
different from the Canadian mean score. The mean scores of students enrolled in English
schools in British Columbia, Newfoundland and Labrador, Manitoba, Nova Scotia,
Saskatchewan, Yukon, New Brunswick, and Prince Edward Island are significantly lower
than the mean score of Canadian students enrolled in English schools overall.

In data management and probability, the mean scores of students enrolled in English
schools in Ontario, Quebec, Alberta, Newfoundland and Labrador, British Columbia,
and Nova Scotia are not significantly different from the Canadian mean score. The mean
scores of students enrolled in English schools in New Brunswick, Prince Edward Island,
Saskatchewan, Manitoba, and Yukon are significantly lower than the mean score of
Canadian students enrolled in English schools overall.
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TaBLE 3-8 Results by subdomain, by language — French

T ke e Number§ and Geometry and Patte.rns apd Data manage.n?ent
operations measurement relationships and probability
BCf 5135 497 £ 5 498 + 5 498 £ 15
ABf 509+ 6 486+ 5 505+6 509 + 14
SKf 522+8 481 +7 481 +7 487 + 23
MBf 492 + 4 468 + 3 482 + 4 479 + 12
ONf 502 +4 519+3 513+ 4 505+6
Qcf 521 +4 518+3 504 +3 5115
NBf 507 +5 508 + 5 503+5 513+8
NSf 499 + 3 514+3 494 + 3 514+13
CANf 519+ 4 518+ 4 504 +4 5116

In numbers and operations, the mean scores of students enrolled in French schools in
Saskatchewan, Quebec, British Columbia, and Alberta are not significantly different
from the mean score of Canadian students enrolled in French schools overall. The mean
scores of students enrolled in French schools in New Brunswick, Ontario, Nova Scotia,
and Manitoba are significantly lower than the mean score of Canadian students enrolled
in French schools overall.

In geometry and measurement, the mean scores of students enrolled in French schools

in Ontario, Quebec, and Nova Scotia are not significantly different from the mean score

of Canadian students enrolled in French schools overall. The mean scores of students
enrolled in French schools in New Brunswick, British Columbia, Alberta, Saskatchewan,
and Manitoba are significantly lower than the mean score of Canadian students enrolled in
French schools overall.

In patterns and relationships, the mean score of students enrolled in French schools
in Ontario is significantly higher than the Canadian mean score. The mean scores of
students enrolled in French schools in Alberta, Quebec, New Brunswick, and British
Columbia are not significantly different from the mean score of Canadian students
enrolled in French schools overall. The mean scores of students enrolled in French
schools in Nova Scotia, Saskatchewan, and Manitoba are significantly lower than the
mean score of Canadian students enrolled in French schools overall.

In data management and probability, the mean scores of students enrolled in French
schools in Nova Scotia, New Brunswick, Quebec, Alberta, Ontario, British Columbia,
and Saskatchewan are not significantly different from the mean score of Canadian
students enrolled in French schools overall. The mean score of students enrolled in
French schools in Manitoba is significantly lower than the mean score of Canadian
students enrolled in French schools overall.
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Results for problem solving, by jurisdiction, by language

Thirty questions were selected to evaluate the process of problem solving as defined in
Chapter 2. Problem-solving results are illustrated using the distribution of mean scores
overall at the pan-Canadian level and for each jurisdiction.

CHART 3-5 Problem-solving results by jurisdiction and by language
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For problem solving, the overall mean scores of students from Quebec and Ontario are
significantly higher than the Canadian mean score. The overall mean scores of students
from Alberta, Nova Scotia, New Brunswick, British Columbia, Newfoundland and
Labrador, Saskatchewan, Manitoba, Yukon, and Prince Edward Island are significantly
lower than the Canadian mean score.

The mean scores of students from Ontario and Quebec enrolled in English schools are
significantly higher than the Canadian mean score. The mean scores of students from
Alberta, Nova Scotia, British Columbia, Saskatchewan, New Brunswick, and Manitoba
are significantly lower than the Canadian mean score.

The mean scores of students from Quebec and Ontario enrolled in French schools are
not significantly different from the Canadian mean score. The mean scores of students
from New Brunswick, Nova Scotia, Saskatchewan, British Columbia, Alberta, and
Manitoba are significantly lower than the Canadian mean score.
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Results for communication

Responses were scored in light of how students communicated their work when
providing a response to a mathematical problem. A scoring rubric was prepared
outlining four codes (ranging from 0 to 3) that would serve to describe the quality
of how students explained their reasoning or showed the work leading to their
answer. Six questions were identified as being suitable to judge the quality of student
communications in mathematics. The descriptions of the four codes used to qualify
student responses are found in Chapter 2.

Students who were attributed codes 2 or 3 for the communication criteria, which
indicates that they successfully explained or showed how they had arrived at their
answer, have higher mean scores than those students who had more difficulty explaining
or showing their work or reasoning for all items where communication was coded.

Since the same pattern was observed for all questions where communication was
coded and was similar for both language groups, results are only presented for the
two questions that were common in all booklets.

The following charts present the percentage of students who were attributed one of the four
communication codes and their respective mean score on the assessment for each question.

CHART 3-6 Mean score and percentage of students for each communication code
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PCAP 2010 SCIENCE AND READING ASSESSMENTS

Science assessment

This section presents the overall performance of Canadian students in Grade 8 in the
PCAP 2010 science and reading components by comparing the performance of each
jurisdiction (as expressed by a mean score) to the overall Canadian mean score. It should
be noted that since these two subject areas were assessed as minor domains in PCAP
2010, no levels of performance are reported.

Describing the domain

The concept of “scientific literacy” is generally accepted as the overarching goal of science
curricula across Canada. The PCAP science assessment is founded on a definition

of scientific literacy that advocates that students” evolving competencies in applying
science-related attitudes, skills, and knowledge, as well as an understanding of the nature
of science, enable them to conduct inquiries, solve problems, and make evidence-based
decisions about science-related issues. Embedded in this definition of scientific literacy

is the supposition that students have knowledge of the life sciences, physical sciences
(chemistry and physics), and Earth and space sciences, as well as an understanding of the
nature of science as a human endeavour.

As reflected in most science curriculum documents across Canadian provinces and
territories, three competencies are associated with demonstrating scientific literacy:
science inquiry, problem solving, and decision making. Each of these competencies
requires understanding the nature of science, applying relevant scientific knowledge,
using skills required for scientific and technological inquiry, and demonstrating attitudes
as a reflection of scientific literacy. For the purposes of PCAP 2010, all of these are
considered interrelated and mutually supportive. Additionally, one of the purposes of
PCAP as identified by CMEC was to align itself with international assessments such as
the Organisation for Economic Co-operation and Developments (OECD) Programme
for International Student Assessment. Adopting a similar definition of scientific

literacy enhances the possibility of finding some areas of comparability between the

two assessments. Finally, although the design of this framework and resulting items has
been consistent with the intent of science curricula across Canada, the PCAP science
assessment is not a comprehensive assessment that includes every aspect of science and
all the content knowledge in every science curriculum for Canadian students in Grade 8,
but it does focus on common curriculum areas for that grade level.
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Organization of the domain

The science assessment comprises items associated with the competencies and
subdomains that provide opportunities for students to demonstrate their use of science-
related attitudes, skills, and knowledge. The competencies and the combination of

the five interrelated subdomains as defined by curricula across Canada, as well as the
statements in CMEC’s Common Framework of Science Learning Outcomes K to 127
provided the foundation for the development of all test items.

The competencies

» Science inquiry (addressing questions about the nature of things, involving broad
explorations as well as focused investigations);

« Problem solving (seeking answers to practical problems requiring the application
of their science knowledge in new ways);

« Decision making (identifying questions or issues, researching science knowledge for
information about the question or issue, and making personal judgments
or decisions).

The subdomains

» Nature of science (understanding the nature of scientific knowledge and the processes
by which that knowledge develops);

 Nature of technology (recognizing the interrelationships between science and
technology);

« Knowledge of science (knowing theories, models, concepts, and principles in the
various strands of science: life sciences [biology], physical sciences [chemistry and
physics], and Earth and space sciences);

o Skills (applying competencies to real-life situations in order to solve problems
and make informed decisions). The subdomain of skills has been categorized into
four strands: initiating and planning, performing and recording, analyzing and
interpreting, and communication;

« Attitudes (developing positive attitudes such as interest in science, awareness of
science-related issues, respect and support for evidence-based knowledge, and
awareness of sustainable development and stewardship).

The PCAP 2010 science component comprised sets of items, each set defined
(contextualized) by a specific scenario. Efforts were made to ensure that the contexts of
the various scenarios were drawn from situations that were relevant, appropriate, and
sensible for Canadian students in Grade 8.

7 Common Framework of Science Learning Outcomes K to 12 (1997), Council of Ministers of Education, Canada, www.cmec.ca/publications
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Reading assessment

Describing the domain

The reading framework statement for PCAP 2010 has not been altered from that used

to define reading performance in the 2007 assessment in which reading was the major
domain. This enables comparisons over time between the two cohorts (see Chapter 7).
According to curricula across Canada, reading is a dynamic, interactive process whereby
the reader constructs meaning from texts. The process of reading effectively involves the
interaction of reader, text, purpose, and context before, during, and after reading.

The reader

In order to make meaning of a text, readers must make a connection between what is
in the text and what they know or bring to the text. Readers’ personal experiences, real
or vicarious, allow a greater or lesser access to the content and forms of what they read.
Knowledge of language, facility with language strategies, and knowledge of the way
language works in print affect the student’s construction of meaning in the text.

The text

Writers produce texts for a variety of purposes and use a variety of forms. Currently,
many of the traditional genres have been combined or used in novel ways. Students must
read a variety of texts such as those generally considered fiction and those considered
non-fiction. Within that range, texts have different degrees of complexity in structure,
vocabulary, syntax, organization, ideas, rhetorical devices, and subject matter. To read
these forms or types successfully, students need to recognize how these forms or types of
text function in different situations.

The reader’s purpose

The purpose of the reading activity affects the reader’s construction of meaning.

Students read texts for a variety of purposes, ranging from the pleasure they take in

the text’s content and style to the practical information or point of view they acquire
from engaging with it. Whereas particular forms or types of text are often considered
aesthetic or pragmatic in intention, the reader’s purpose may differ from that intent. For
example, social studies students may be required to read a novel to develop knowledge of
a particular culture, era, or event.

The context

Context is important in any reading act because it affects the stance the reader takes
toward the printed word. Context refers specifically to the physical, emotional, social,
and institutional environment at the time of reading. Any meaning constructed by a
reader is a reflection of the social and cultural environment in which the reader lives and
reads. Peers, family, and community values affect the stance readers take as they engage
with text.
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Describing the subdomains of reading

In light of the interactive process linking the reader, text, purpose, and context, this
assessment of the domain of reading considers the reader’s engagement with the text and
his or her response to it. Language arts curricula across Canada identify comprehension,
interpretation, and response and reflection as major organizing aspects of reading
literacy. In this assessment, three subdomains of the integrated process of reading are
assessed: comprehension, interpretation, and response to text (which includes response
and reflection).

Comprehension: Students understand the explicit and implicit information provided by the
text. In particular, they understand the vocabulary, parts, elements, and events of the text.

Interpretation: Students make meaning by analyzing and synthesizing the parts/elements/
events to develop a broader perspective and/or meaning for the text. They may identify
theme/thesis and support that with references to details, events, symbols, patterns, and/
or text features.

Response to text: In responding, the readers engage with the text in many ways: by
making personal connections between aspects of the text and their own real/vicarious/
prior experiences, knowledge, values and/or point of view; by responding emotionally to
central ideas or aspects of the text; and/or by taking an evaluative stance about the quality
or value of the text, possibly in relation to other texts and/or social or cultural factors.
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Science and reading results

Results in science by jurisdiction

The following chart provides the mean scores for the jurisdictions on the science
assessment in comparison with the mean score for Canada.

CHART 4-1 Mean scores for Canadian jurisdictions in science
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Considering confidence intervals, the mean scores in science of students in Alberta
and Ontario are significantly higher than that obtained by Canadian students overall.
Students in British Columbia and Prince Edward Island obtained a mean score that is
not statistically different from that of Canadian students overall.

The mean scores of students in Nova Scotia, Saskatchewan, Newfoundland and Labrador,
New Brunswick, Quebec, Manitoba, and Yukon are significantly lower than that of
Canadian students overall.
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Results in reading by jurisdiction

The following chart provides the mean scores for jurisdictions on the reading assessment
in comparison with the mean score for Canada.

CHART 4-2 Mean scores for Canadian jurisdictions in reading
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Considering confidence intervals, the mean score in reading of students in Ontario is
significantly higher than that obtained by Canadian students overall. Students in Alberta
and British Columbia obtained a mean score that is not statistically different from that of
Canadian students overall.

The mean scores of students in Saskatchewan, Nova Scotia, Newfoundland and Labrador,
Quebec, Prince Edward Island, New Brunswick, Manitoba, and Yukon are significantly
lower than that of Canadian students overall.




Results in science by language

TABLE 4-1 Mean scores by population: science — English

Jurisdiction Me.an seore and
confidence interval
Above Canadian English
mean score ABe 515%3
At Canadian English ONe 510+ 4
mean score CANe 504 + 3
BCe 497 + 4
PEe 493 + 11
Below Canadian English QCe 490 + 6
mean score NSe 489 + 4
NBe 489+ 5
SKe 488 + 4
NLe 487 + 6
MBe 486 + 5
YKe 478 +9

Considering confidence intervals, the mean score in science of students in Alberta
enrolled in English schools is significantly higher than that obtained by Canadian
students enrolled in English schools overall.

The mean scores of students enrolled in English schools in Ontario, British Columbia,
and Prince Edward Island are not significantly different from that of Canadian students
enrolled in English schools overall.

The mean scores of students enrolled in English schools in Quebec, Nova Scotia,
New Brunswick, Saskatchewan, Newfoundland and Labrador, Manitoba, and Yukon, are
significantly lower than that of Canadian students enrolled in English schools overall.

TABLE 4-2 Mean scores by population: science — French

Jurisdiction Me‘an secore nd
confidence interval
Above Canadian French ABf 506 £ 6
mean score NS 501 + 3
ONf 497 + 4
At Canadian French BCf 496 + 6
mean score CANf 487 +3
QcCf 486+ 3
SKf 486 +7
MBf 482 + 4
NBf 482+ 5

Considering confidence intervals, the mean scores in science of students in Alberta,
Nova Scotia, and Ontario enrolled in French schools are significantly higher than that
obtained by Canadian students enrolled in French schools overall.

The mean scores of students enrolled in French schools in British Columbia, Quebec,
Saskatchewan, Manitoba, and New Brunswick are not significantly different from that of
Canadian students enrolled in French schools overall.
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Results in reading by language

TABLE 4-3 Mean scores by population: reading — English

Mean score and

Gl el confidence interval
Above Canadian English
mean score ONe 5175
At Canadian English CANe 507 £ 2
mean score ABe 506 + 4
Below Canadian English BCe 499 + 4
mean score SKe 492 + 4
QCe 492+ 6
NSe 489 + 4
NLe 486+ 5
NBe 486+ 5
PEe 482+ 10
MBe 478 + 4
YKe 464 + 7

Considering confidence intervals, the mean score in reading of students in Ontario
enrolled in English schools is significantly higher than that obtained by Canadian
students enrolled in English schools overall.

The mean score of students enrolled in English schools in Alberta is not significantly
different from that of Canadian students enrolled in English schools overall.

The mean scores of students enrolled in English schools in British Columbia,
Saskatchewan, Quebec, Nova Scotia, Newfoundland and Labrador, New Brunswick,
Prince Edward Island, Manitoba, and Yukon are significantly lower than that of

Canadian students enrolled in English schools overall.

TABLE 4-4 Mean scores by population: reading — French

Mean score and

i ay confidence interval

Above Canadian French
mean score ABf 490+ 5
At Canadian French ONf 481 £ 4
mean score Qcf 480 + 4
CANf 480 + 4
NSf 475+ 3
BCf 473 +5
Below Canadian French MBf 468 + 4
mean score SKF 468 + 8
NBf 464 £ 5

Considering confidence intervals, the mean score in reading of students in Alberta
enrolled in French schools is significantly higher than that obtained by Canadian

students enrolled in French schools overall.




The mean scores of students enrolled in French schools in Ontario, Quebec,
Nova Scotia, and British Columbia are not significant different from that of Canadian
students enrolled in French schools overall.

The mean scores of students enrolled in French schools in Manitoba, Saskatchewan, and
New Brunswick are significantly lower than that of Canadian students enrolled in French
schools overall.

Results in science and reading by gender

CHART 4-3 Mean scores in science by gender

Females

Males

440 460 480 500 520 540

Considering confidence intervals, for the first time in Canadian science testing, the mean
score of female students in science overall is significantly higher than the mean score of
male students.

CHART 4-4 Mean scores in reading by gender

Females

Males

440 460 480 500 520 540

Considering confidence intervals, the mean score of female students in reading overall is
significantly higher than the mean score of male students.
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ASSESSMENT RESULTS BY JURISDICTION

BRITISH COLUMBIA

Context statement

Social context

British Columbia has a population of approximately four million. Eighty-six per cent of
the population lives in urban areas, the largest portion of which is concentrated in the
Greater Vancouver area. The province promotes achievement for all students, regardless
of their backgrounds. (www.gov.bc.ca/bced)

Organization of the school system

Approximately 580,000 students are enrolled in the public school system, 70,000 are
enrolled in independent schools, and 2,500 are in home schools. The province has
60 school districts, including one francophone school district.

The Conseil scolaire francophone (CSF) offers French-language educational programs

to approximately 4,400 students whose parents choose to exercise their rights under
Section 23 of the Canadian Charter of Rights and Freedoms. The CSF offers its programs
in 38 schools across the province. The CSF program aims to help francophone students
develop and maintain a sense of cultural identity in a social and educational context.
The language of instruction in the schools is French, except for English language arts.

Mathematics teaching

The BC curriculum for K-12 mathematics is published in curriculum documents and is
available in both English and French. The structure of the documents varies depending
on when they were published. While some of the documents may contain additional
teacher-support information, all of them contain the provincially prescribed curriculum
(Prescribed Learning Outcomes or PLOs). Most provincial curriculum documents also
contain achievement indicators, which are not mandated but describe the breadth and
depth of the PLOs.

BC students are required to take mathematics from Kindergarten to Grade 10. In

order to graduate, students are also required to complete a Grade 11- or Grade 12-level
mathematics course. The provincial mathematics curriculum is based on the Western
and Northern Canadian Protocol Common Curriculum Framework and is organized
around four curriculum strands: number, patterns and relations, shape and space, and
statistics and probability. Additional information, as well as the curriculum documents,
can be found on the ministry of education Web site.
(www.bced.gov.bc.ca/irp/subject.php?lang=en&subject=Mathematics)

The mathematics curriculum is also offered in French for students enrolled in the French
Immersion program.
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Mathematics assessment

British Columbia assesses students in Grades 4 and 7 on a census basis in reading
comprehension, writing, and numeracy, through the Foundation Skills Assessment
(FSA). The main purpose of the assessment is to help the province, school districts,
schools, and school planning councils to evaluate how well students are achieving basic
skills and to make plans to improve student achievement.
(www.bced.gov.bc.ca/assessment/fsa/)

British Columbia has also developed a set of performance standards in reading,
writing, numeracy, and social responsibility for voluntary use in schools. Focusing on
performance assessment, these standards are used as a resource to support ongoing
instruction and assessment. They exemplify a criterion-referenced approach to student
assessment and enable teachers, students, and parents to relate student performance to
provincial expectations (www.bced.gov.bc.ca/perf_stands/)

To graduate in BC, students are required to write subject exams, including a Grade 10
mathematics exam. The exam score at Grade 10 counts for 20 per cent of the final grade.
(www.bced.gov.bc.ca/exams/)

BC students also participate in international assessments: the Progress in International
Reading Literacy Study and the Programme for International Student Assessment.
(www.bced.gov.bc.ca/assessment/nat_int_pubs.htm)

Results in mathematics

Canada — British Columbia: Mean scores in mathematics

CHART BC1

British Columbia 481 ——

440 460 480 500 520 540

The mean score of all British Columbia students who completed the PCAP 2010
Mathematics Assessment is significantly lower than that of Canadian students overall.
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Canada — British Columbia: Comparison of results in mathematics
by language

TaBLE BC(E)1
CANe 495 + 2
BCe 481 + 4

Considering confidence intervals, the mean score of British Columbia students enrolled
in English schools is significantly lower than that of Canadian students enrolled in
English schools overall.

TaBLE BC(F)1
CANf 515+4
BCf 504 +5

The mean score of British Columbia students enrolled in French schools is significantly
lower than that of Canadian students enrolled in French schools overall.

Canada — British Columbia: Comparison of results in mathematics
by levels

CHART BC2
0% 20% 40% 60% 80% 100%

50 37

[ Level 1 [JLevel 2 [JLevel 3 [ Level 4

The proportion of British Columbia students performing at level 2 and above is lower
than that of Canadian students overall.
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Canada — British Columbia: Comparison of results in mathematics
by levels, by language

TaBLE BC(E)2
CANe 9 47 41 4
BCe 11 50 37 2

The proportion of British Columbia students enrolled in English schools and
performing at level 2 and above is lower than that of Canadian students enrolled in
English schools overall.

TaBLE BC(F)2
CANf 8 38 50 4
BCf 5 46 46 3

The proportion of British Columbia students enrolled in French schools and performing
at level 2 and above is higher than that of students enrolled in French schools overall.

Canada — British Columbia: Comparison of results in mathematics
by gender

CHART BC3

British Columbia — Fernales 475 |—|—|

British Columbia — Males 490 |—|—|
\ \

440 460 480 500 520 540

The mean score of British Columbia female students is significantly lower than that of
Canadian female students overall.

The mean score of British Columbia male students is significantly lower than that of
Canadian male students overall.




Canada — British Columbia: Comparison of results in mathematics
by subdomain

TaBLE BC3
Subdomain CAN BC
Numbers and operations 500+ 2 488 + 4
Geometry and measurement 500+ 2 472+ 3
Patterns and relationships 500+ 2 487 + 4
Data management and probability 500+3 489 + 5

Considering confidence intervals, the mean scores of British Columbia students are
significantly lower than those of Canadian students overall in numbers and operations,
in geometry and measurement, in patterns and relationships, and in data management
and probability.

Canada — British Columbia: Comparison of results in mathematics
by subdomain, by language

TaBLE BC4
R i Numbers and Geometry and Patterns and Data management
operations measurement relationships and probability
CANe 494 + 2 494 + 3 499 + 2 496 + 4
BCe 488 + 4 472 + 3 487 + 4 489+ 6
CANf 519+4 518+ 4 504 +4 511 +6
BCf 5135 497 = 5 498 + 5 498 + 15

In numbers and operations as well as in data management and probability,
considering confidence intervals, there are no significant differences between the
mean scores of British Columbia students enrolled in English schools and those of
Canadian students enrolled in English schools overall. The mean scores of British
Columbia students enrolled in English schools are significantly lower than those of
Canadian students enrolled in English schools overall in geometry and measurement
and in patterns and relationships.

In numbers and operations, patterns and relationships, and in data management and
probability, considering confidence intervals, there are no significant differences between
the mean scores of British Columbia students enrolled in French schools and those

of Canadian students enrolled in French schools overall. The mean score of British
Columbia students enrolled in French schools is significantly lower than Canadian
students enrolled in French schools overall in geometry and measurement.
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Science and reading results

Canada — British Columbia: Mean scores in science

CHART BC4

Canada

British Columbia 497

440 460 480 500 520 540
Considering confidence intervals, the mean score in science of British Columbia
students is not significantly different from that of Canadian students overall.
Canada — British Columbia: Mean scores in reading
CHART BCs
British Columbia 499 I i

440 460 480 500 520 540

Considering confidence intervals, the mean score in reading of British Columbia
students is not significantly different from that of Canadian students overall.
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Canada — British Columbia: Comparison of results in science
by language

TaBLE BC(E)s5

CANe 504 +£3
BCe 497 + 4

Considering confidence intervals, the mean score in science of British Columbia
students enrolled in English schools is not significantly different from that of Canadian
students enrolled in English schools overall.

TaBLE BC(F)5

CANf 487 +3

BCf 496 £ 6

Considering confidence intervals, the mean score in science of British Columbia
students enrolled in French schools is not significantly different from that of Canadian
students enrolled in French schools overall.

Canada — British Columbia: Comparison of results in reading
by language

TaBLE BC(E)6

CANe 507 £2
BCe 499 + 4

Considering confidence intervals, the mean score in reading of British Columbia
students enrolled in English schools is significantly lower than that of Canadian students
enrolled in English schools overall.

TaBLE BC(F)6

CANf 480 £ 4
BCf 4735

Considering confidence intervals, the mean score in reading of British Columbia
students enrolled in French schools is not significantly different from that of Canadian
students enrolled in French schools overall.

53



ALBERTA

Context statement

Social context

Alberta has a multicultural population of approximately three million. All Albertans
are required to attend school from the age of 6 to 16. The provincial government has
the primary responsibility for education from Kindergarten to Grade 12 and shares this
responsibility with local school boards.

Organization of the school system

In the 2009-2010 school year, 606,627 Albertan students were registered in 2,165 schools.
Of these students, 69 per cent attended public schools, 22 per cent attended separate
schools, and the remaining 9 per cent attended a variety of private, charter, special,

and federal schools. About 5,565 students (0.9 per cent) were enrolled in French-first-
language programs offered by the five francophone school authorities.

From Kindergarten through to Grade 11, all students are required to be enrolled in
mathematics. From Kindergarten to Grade 7, the programs of study describe one
mathematics program per grade. Beginning in Grade 8, students may be enrolled in
Mathematics 8 or Knowledge and Employability Mathematics 8.

Knowledge and Employability Mathematics is focused on essential mathematics
knowledge, skills, and attitudes needed for everyday living at home, in the workplace,
and in the community. The courses emphasize career and life skills, teamwork,
communication skills, and thinking processes.

The senior-high-school mathematics program currently has four course sequences:

Pure Mathematics 10-20-30; Applied Mathematics 10-20-30; Mathematics 14 and 24;
and Mathematics 10-4 and 20-4. Implementation of the revised senior-high mathematics
programs of study began in September 2010, starting with the new Grade 10 courses.

The Pure Mathematics courses are designed to prepare students for a wide range of
postsecondary programs that require a good foundation of mathematical knowledge and
understanding. The Applied Mathematics courses are designed to provide students with
exposure to many of the same mathematical concepts but with less reliance on algebra,
and are intended to prepare students for postsecondary programs that do not have a
rigorous mathematical requirement. The Mathematics 14 and 24 courses are intended
for students who will enter the workforce directly from high school. The Mathematics
10-4 and 20-4 courses are for students enrolled in the Knowledge and Employability
Mathematics program.

Current graduation requirements for an Alberta High School Diploma require a student
to successfully complete one of Pure Mathematics 20, Applied Mathematics 20, or
Mathematics 24.
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Mathematics teaching

Alberta schools provide a variety of learning experiences so that students can appreciate
and value mathematics, communicate and reason mathematically, engage and persevere
in problem solving, and make informed decisions as contributors to society.

The following principles provide the framework for the mathematics program:

Students are curious, active learners with individual interests, abilities, and needs.
Learning through problem solving is the focus of mathematics at all levels.

The focus of student learning should be on developing a conceptual and procedural
understanding of mathematics which must be directly related to each other.

Students learn by attaching meaning to what they do, and they need to construct their
own meaning of mathematics.

Students’ understanding of mathematics is best developed when they encounter
mathematical experiences that proceed from the simple to the complex and from the
concrete to the abstract.

At all levels, students benefit from working with a variety of materials, tools, and
contexts when constructing meaning about new mathematical ideas.

Students need to experience concrete, pictorial, and symbolic representations of
mathematical concepts, and the links among these representations are developed
through meaningful student discussions.

Students need to solve problems in a variety of ways and to understand that a variety
of solutions may be acceptable.

The learning environment should value and respect the diversity of students’
experiences and ways of thinking so that students are comfortable taking intellectual
risks, asking questions, and posing conjectures.

The seven mathematical processes (communication, connections, mental
mathematics and estimation, problem solving, reasoning, technology, and
visualization) are critical components that students must encounter in order
to achieve the goals of mathematics education and embrace lifelong learning
in mathematics.

The components of the nature of mathematics (constancy, number sense,
patterns, relationships, spatial sense, and uncertainty) are woven throughout the
mathematics program.

The learning outcomes of the programs of study for Kindergarten to Grade 9 are
organized into four strands: number, patterns and relations, shape and space, and
statistics and probability. The programs of study are stated in terms of general outcomes,
specific outcomes, and achievement indicators. For the senior-high-school courses,
general and specific outcomes are organized by topic.
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Mathematics assessment

In addition to extensive classroom assessment, student achievement in mathematics
has been monitored through curriculum-based provincial achievement tests that are
administered annually at Grades 3, 6, and 9. As well, provincial diploma examinations,
which count for 50 per cent of a student’s final mark in Grade 12 mathematics courses
such as Applied Mathematics 30 and Pure Mathematics 30, are administered five times
each year. These tests and examinations are based on provincial programs of study and
provide information about the degree to which students meet provincial standards.
Following each major test administration, detailed reports at the district, school, class,
and individual student levels, based on the data collected from the provincial assessment,
are generated and sent back to schools. Teachers and other school and jurisdictional
personnel use these reports to help identify their students’ strengths and areas for
instructional improvement.

For more information, see Alberta Education’s Web site, www.education.alberta.ca.

Results in mathematics

Canada — Alberta: Mean scores in mathematics

CHART AB1

Alberta 495 —

440 460 480 500 520 540

The mean score of all Alberta students who completed the PCAP 2010 Mathematics
Assessment is not significantly different from that of Canadian students overall.
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Canada — Alberta: Comparison of results in mathematics by language

TaBrLE AB(E)1
CANe 495+ 2
ABe 495+ 4

Considering confidence intervals, the mean score of Alberta students enrolled in English
schools is not significantly different from that of Canadian students enrolled in English
schools overall.

TaBLE AB(F)1
CANf 515+4
ABf 504 +5

Considering confidence intervals, the mean score of Alberta students enrolled in
French schools is significantly lower than that of Canadian students enrolled in French
schools overall.

Canada — Alberta: Comparison of results in mathematics by levels

CHART AB2
0% 20% 40% 60% 80% 100%

AB 50 40

[ Level 1 [JLevel 2 [JLevel 3 [ Level 4

The proportion of Alberta students performing at level 2 and above is higher than that of
Canadian students overall.
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Canada — Alberta: Comparison of results in mathematics by levels,
by language

TaBLE AB(E)2
CANe 9 47 41 4
ABe 7 50 40 3

The proportion of Alberta students enrolled in English schools and performing at level 2
and above is higher than that of Canadian students enrolled in English schools overall.

TaBLE AB(F)2
CANf 8 38 50 4
ABf 4 50 45 2

The proportion of Alberta students enrolled in French schools and performing at level 2
and above is higher than that of Canadian students enrolled in French schools overall.

Canada — Alberta: Comparison of results in mathematics by gender

CHART AB3

Alberta — Females 491 |—|—|

Alberta — Males 500 —

440 460 480 500 520 540

Considering confidence intervals, the mean score of Alberta female students is not
significantly different from that of Canadian female students overall. Considering
confidence intervals, the mean score of Alberta male students is not significantly
different from that of Canadian male students overall.
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Canada — Alberta: Comparison of results in mathematics by subdomain

TABLE AB3
Subdomain CAN AB
Numbers and operations 500+ 2 501 £ 4
Geometry and measurement 500+ 2 485+ 4
Patterns and relationships 500+ 2 495+ 4
Data management and probability 500 +3 496 £ 5

In numbers and operations, patterns and relationships, and in data management and
probability, considering confidence intervals, there were no significant differences
between the mean scores of Alberta students and those of Canadian students overall. The
mean score of Alberta students was significantly lower than those of Canadian students
overall in geometry and measurement.

Canada — Alberta: Comparison of results in mathematics by subdomain,
by language

TABLE AB4
Jurisdiction Numbers and Geometry and Patterns and Data management
operations measurement relationships and probability
CANe 494 + 2 494 + 3 499 + 2 496 + 4
ABe 5015 485 + 3 495 + 4 496 + 7
CANf 519+ 4 518+ 4 504 £ 4 5116
ABf 509 + 6 486 + 5 505+6 509 + 14

In numbers and operations, patterns and relationships, and in data management and
probability, considering confidence intervals, there are no significant differences between
the mean scores of Alberta students enrolled in English schools and those of Canadian
students enrolled in English schools overall. The mean score of Alberta students enrolled
in English schools is significantly lower than that of Canadian students enrolled in
English schools overall in geometry and measurement.

In numbers and operations, patterns and relationships, and in data management and
probability, considering confidence intervals, there are no significant differences between
the mean scores of Alberta students enrolled in French schools and those of Canadian
students enrolled in French schools overall. The mean score of Alberta students enrolled
in French schools is significantly lower than Canadian students enrolled in French
schools overall in geometry and measurement.
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Science and reading results

Canada — Alberta: Mean scores in science

CHART AB4

Canada _

Alberta 515 —

440 460 480 500 520 540
Considering confidence intervals, the mean score in science of Alberta students is
significantly higher than that of Canadian students overall.

Canada — Alberta: Mean scores in reading
CHART ABj
Alberta 506 —
440 460 480 500 520 540

The mean score in reading of Alberta students is not significantly different from that of

Canadian students overall.
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Canada — Alberta: Comparison of results in science by language

TaBLE AB(E)s

CANe 504 £3
ABe 515+3

Considering confidence intervals, the mean score in science of Alberta students enrolled
in English schools is significantly higher than that of Canadian students enrolled in
English schools overall.

TaBLE AB(F)s

CANf 487 £ 3
ABf 506 + 6

Considering confidence intervals, the mean score in science of Alberta students enrolled
in French schools is significantly higher than that of Canadian students enrolled in
French schools overall.

Canada — Alberta: Comparison of results in reading by language

TaBLE AB(E)6

CANe 507 +£2
ABe 506 + 4

Considering confidence intervals, the mean score in reading of Alberta students enrolled
in English schools is not significantly different from that of Canadian students enrolled
in English schools overall.

TaBLE AB(F)6

CANf 480+ 4
ABf 490+ 5

Considering confidence intervals, the mean score in reading of Alberta students enrolled
in French schools is significantly higher than that of Canadian students enrolled in
French schools overall.
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SASKATCHEWAN

Context statement

Social context

Saskatchewan has a population of a little over one million, its largest population in the past
60 years, which is spread throughout a vast geographic area. About half of Saskatchewan’s
population lives in towns, villages, rural municipalities or on First Nations reserves, giving
a strong rural influence in the province. Potash and uranium mining, oil production,
agriculture, and forestry are the major industries. Saskatchewan has a diverse cultural and
ethnic heritage, including a large and growing First Nation and Métis population.

Organization of the school system

Saskatchewan has approximately 180,000 kindergarten to Grade 12 students. About

89 per cent of elementary/secondary students attend 719 publicly funded provincial
schools; 9 per cent attend First Nation schools and the remainder attend independent
schools or are home-schooled. The provincial average class size is 20.8 students per class.
This represents an increase from 2006 in both urban and rural schools, with the typical
rural classroom having about three fewer students than the typical urban classroom.

Mathematics teaching

The aim of the mathematics program in Saskatchewan is to graduate individuals who
value mathematics and appreciate its role in society. The program seeks to prepare
students to cope confidently and competently with everyday situations that demand

the use of mathematical concepts, including interpreting quantitative information,
estimating, performing calculations mentally, measuring, understanding spatial
relationships, and problem solving. The mathematics program is intended to stimulate
the spirit of inquiry within the context of mathematical thinking and reasoning. Students
experience mathematics through various strands: numbers, patterns and relations, shape
and space, and statistics and probability.

Students should be encouraged to challenge the boundaries of their experiences and to
view mathematics as a set of tools and a way of thinking that every society develops to
meet its particular needs.

Experiencing broad-based mathematics through exploration of and interaction
in interesting and relevant situations provides all students with the mathematical
preparation essential to:

« develop and be able to apply mathematical reasoning processes, skills, and strategies
to new situations and problems;

« develop an understanding of the meaning of, relationships between, properties of,
roles of, and representations (including symbolic) of numbers and to apply this
understanding to new situations and problems; and

+ develop an understanding of 2-D shapes and 3-D objects and the relationships
between geometrical shapes and objects and numbers, and to apply this
understanding to new situations and problems.
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Mathematics assessment

Classroom teachers in Saskatchewan are responsible for assessment, evaluation, and
promotion of students from Kindergarten through Grade 11. At the Grade 12 level,
teachers are responsible for at least 60 per cent of each student’s final mark, and those
teachers accredited in mathematics are responsible for assigning 100 per cent of the
Grade 12 final mark.

In 2003, Saskatchewan’s Assessment for Learning (AFL) Program was initiated. After the
administration of math assessments in 2003, 2004, 2006, and 2007, the assessments for
Grades 5 and 8 and for Math 20 are now administered on a two-year cycle, on the odd
years. The AFL Program is intended to raise the level of learning and achievement for all
students to:

« strengthen the capacity of teachers, schools, and school divisions to use data to
inform decision making;

« raise the level of assessment literacy among educators and administrators;
« support the development of professional learning communities; and

« strengthen the ability of school divisions to report to the public.

Students are assessed on the full range of knowledge, understandings, skills, attitudes,
and values they have been using and developing during instruction. Teachers are
encouraged to develop diversified evaluation plans that reflect the various instructional
methods they use in adapting instruction to each class and each student.

For more information about education in Saskatchewan, visit the ministry of education’s
Web site at www.education.gov.sk.ca.

Results in mathematics

Canada — Saskatchewan: Mean scores in mathematics

CHART SK1

Saskatchewan 474 —

440 460 480 500 520 540

The mean score of all Saskatchewan students who completed the PCAP 2010
Mathematics Assessment is significantly lower than that of Canadian students overall.
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Canada — Saskatchewan: Comparison of results in mathematics
by language

TaBLE SK(E)1
CANe 495 + 2
SKe 474 + 4

Considering confidence intervals, the mean score of Saskatchewan students enrolled in
English schools is significantly lower than that of Canadian students enrolled in English
schools overall.

TaBLE SK(F)1
CANf 515+4
SKf 498 + 7

Considering confidence intervals, the mean score of Saskatchewan students enrolled in
French schools is significantly lower than that of Canadian students enrolled in French
schools overall.

Canada — Saskatchewan: Comparison of results in mathematics
by levels

CHART SK2
0% 20% 40% 60% 80% 100%

55 33 1
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The proportion of Saskatchewan students performing at level 2 and above is lower than
that of Canadian students overall.
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Canada — Saskatchewan: Comparison of results in mathematics
by levels, by language

TaBLE SK(E)2
CANe 9 47 41 4
SKe 10 55 33

The proportion of Saskatchewan students enrolled in English schools and performing
at level 2 and above is lower than that of Canadian students enrolled in English
schools overall.

TaBLE SK(F)2
CANf 8 38 50 4
SKf 9 45 43 2

The proportion of Saskatchewan students enrolled in French schools and performing
at level 2 and above is lower than that of Canadian students enrolled in French
schools overall.

Canada — Saskatchewan: Comparison of results in mathematics
by gender

CHART SK3

Saskatchewan — Females 475 I—'—

Saskatchewan — Males 477 I—|——|

440 460 480 500 520 540

Considering confidence intervals, the mean score of Saskatchewan female students is
significantly lower than that of Canadian female students overall.

Considering confidence intervals, the mean score of Saskatchewan male students is
significantly lower than that of Canadian male students overall.
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Canada — Saskatchewan: Comparison of results in mathematics
by subdomain

TABLE SK3
Subdomain CAN SK
Numbers and operations 500+ 2 488 + 4
Geometry and measurement 500+ 2 464 + 4
Patterns and relationships 500+ 2 473 + 4
Data management and probability 500+ 3 477 =5

Considering confidence intervals, the mean scores of Saskatchewan students
are significantly lower than those of Canadian students overall in numbers and
operations, geometry and measurement, patterns and relationships, and in data
management and probability.

Canada — Saskatchewan: Comparison of results in mathematics
by subdomain, by language

TaBLE SK4
Jurisdiction Numbers and Geometry and Patterns and Data management
operations measurement relationships and probability
CANe 494+ 2 494 3 499 £ 2 496 + 4
SKe 488 + 4 464 + 3 473 + 4 477 £ 6
CANf 519+ 4 518+ 4 504 4 511t6
SKf 522+8 481 +7 481+ 7 487 £ 23

In numbers and operations, considering confidence intervals, there is no significant
difference between the mean score of Saskatchewan students enrolled in English schools
and that of Canadian students enrolled in English schools overall. The mean scores of
Saskatchewan students enrolled in English schools are significantly lower than those of
Canadian students enrolled in English schools overall in geometry and measurement,
patterns and relationships, and in data management and probability.

In numbers and operations and in data management and probability, considering
confidence intervals, there are no significant differences between the mean scores of
Saskatchewan students enrolled in French schools and those of Canadian students
enrolled in French schools overall. The mean scores of Saskatchewan students enrolled
in French schools are significantly lower than those of Canadian students enrolled in
French schools overall in geometry and measurement and in patterns and relationships.
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Science and reading results

Canada — Saskatchewan: Mean scores in science

CHART SK4
Canada
Saskatchewan 488 —
440 460 480 500 520 540

The mean score in science of Saskatchewan students is significantly lower than that of
Canadian students overall.

Canada — Saskatchewan: Mean scores in reading

CHART SK35

Saskatchewan 491 —

440 460 480 500 520 540

Considering confidence intervals, the mean score in reading of Saskatchewan students is
significantly lower than that of Canadian students overall.
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Canada — Saskatchewan: Comparison of results in science by language

TaBLE SK(E)s5

CANe 504 £3
SKe 488 + 4

Considering confidence intervals, the mean score in science of Saskatchewan students
enrolled in English schools is significantly lower than that of Canadian students enrolled
in English schools overall.

TaBLE SK(F)s

CANf 487 £ 3
SKf 486 £ 7

Considering confidence intervals, the mean score in science of Saskatchewan students
enrolled in French schools is not significantly different from that of Canadian students
enrolled in French schools overall.

Canada — Saskatchewan: Comparison of results in reading by language

TaBLE SK(E)6

CANe 507 +£2
SKe 492 + 4

Considering confidence intervals, the mean score in reading of Saskatchewan students
enrolled in English schools is significantly lower than that of Canadian students enrolled
in English schools overall.

TaBLE SK(F)6

CANf 480+ 4
SKf 468 £ 8

Considering confidence intervals, the mean score in reading of Saskatchewan students
enrolled in French schools is not significantly different from that of Canadian students
enrolled in French schools overall.
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MANITOBA

Context statement

Social context

Manitoba has a population of approximately 1.2 million people, about 60 per cent of
whom reside in the capital city of Winnipeg. Manitoba’s population comprises a wide
range of ethnic and cultural groups, including a strong Franco-Manitoban community
and an Aboriginal community, in both rural and urban areas. Manitoba has a broad and
diverse economic base.

Organization of the school system

Manitoba’s public school system enrols about 193,000 students in Kindergarten to

Grade 12 and employs about 13,000 teachers in 37 school divisions and districts.
Students may choose courses from four school programs — English Program, Frangais
Program (about 2.7 per cent of students), French Immersion Program (about 10 per cent
of students), and Senior Years Technology Education Program. Children who have

one francophone parent may attend the non-geographical Division scolaire franco-
manitobaine, which offers the Francais Program. Other educational options include
private schools, home schooling, and federally funded on-reserve schools for First Nation
students. Schools are encouraged to group grades according to early years (Kindergarten
to Grade 4), middle years (Grades 5 to 8), and senior years (Grades 9 to 12).

Public schools and provincially funded independent schools participated in PCAP
(www.edu.gov.mb.ca/k12). Students in the Francais Program participated in French.
French Immersion students participated in either language, at the choice of the school;
their results, however, are included with Manitoba English.

Mathematics teaching

Manitoba’s mathematics curricula were developed following the province’s involvement
with the Western and Northern Canadian Protocol for Collaboration in Education
(WNCP, 2006; www.wncp.ca). In May 2006, WNCP published The Common Curriculum
Framework for K-9 Mathematics. Manitoba published Kindergarten to Grade 8
Mathematics: Manitoba Curriculum Framework of Outcomes in May 2008. Kindergarten
to Grade 8 schools in Manitoba implemented this revised curriculum in the 2008-2009
school year. General and specific learning outcomes describe the mathematical knowledge
and skills that students are expected to learn at each grade level.

In January 2008, WNCP published The Common Curriculum Framework for Grades 10-12
Mathematics. Manitoba published Grades 9 to 12 Mathematics: Manitoba Curriculum
Framework of Outcomes in May 2009. Implementation of the revised senior-years courses
began in September 2009 and will continue through to September 2012.
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The conceptual framework for K-12 mathematics describes the nature of mathematics,
mathematical processes, and the mathematical concepts to be addressed in Kindergarten
to Grade 12 mathematics. The components are not meant to stand alone. Activities that
take place in the mathematics classroom should stem from a problem-solving approach,
be based on mathematical processes, and lead students to an understanding of the nature
of mathematics through specific knowledge, skills, and attitudes among and between
strands. (www.edu.gov.mb.ca/k12/cur/math)

For the Fran¢ais and French Immersion programs, two curriculum documents were
developed in French to respond to the specific needs associated with these programs
for each grade level. These documents differ from those for the English Program only
in terms of the philosophical foundations appropriate for each program to facilitate
mathematics learning. The learning outcomes describing the mathematical knowledge
and skills are identical to those for the English Program.
(www.edu.gov.mb.ca/m12/progetu/ma/document.html)

Mathematics assessment

Manitoba has provincial classroom-based assessment policies that focus on certain
competencies in mathematics at Grade 3 and Grade 7. Following criteria established by

the department of education, teachers base their evaluations of students” achievement on
their ongoing observations of students’ performance and products and on conversations
with students. Results are reported to parents and to the department of education early

in the school year for Grade 3 and at mid-year for Grade 7. Data are used by teachers and
parents to support individual student learning; they are also aggregated to inform decisions
about programming at the school and division levels. Results do not count toward students’
grades. (www.edu.gov.mb.ca/k12/assess/gr3/index.html; www.edu.gov.mb.ca/k12/
assessmyreporting.html)

At the Grade 12 level, Manitoba has summative provincial tests in applied mathematics,
consumer mathematics, and pre-calculus mathematics, administered each semester. The
tests count for 30 per cent of students’ final course grades.
(www.edu.gov.mb.ca/k12/assess/s_tests/index.html)
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Results in mathematics

Canada — Manitoba: Mean scores in mathematics

CHART MB1

Manitoba 468 e |

440 460 480 500 520 540

The mean score of all Manitoba students who completed the PCAP 2010 Mathematics
Assessment is significantly lower than that of Canadian students overall.

Canada — Manitoba: Comparison of results in mathematics by language

TaBLE MB(E)1
CANe 495+ 2
MBe 467 + 4

Considering confidence intervals, the mean score of Manitoba students enrolled in
English schools is significantly lower than that of Canadian students enrolled in English
schools overall.

TaBLE MB(F)1
CANf 515+4
MBf 480 + 3

Considering confidence intervals, the mean score of Manitoba students enrolled in
French schools is significantly lower than that of Canadian students enrolled in French
schools overall.
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Canada — Manitoba: Comparison of results in mathematics by levels

CHART MB2
0% 20% 40% 60% 80% 100%

[ Level 1 [JLevel 2 [JLevel 3 [ Level 4

The proportion of Manitoba students performing at level 2 and above is lower than that
of Canadian students overall.

Canada — Manitoba: Comparison of results in mathematics by levels,
by language

TABLE MB(E)2
CANe 9 47 41 4
MBe 16 50 33

The proportion of Manitoba students responding in English performing at level 2 and
above is lower than that of Canadian students responding in English overall.

The proportion of students responding in English at level 1 is about 3 percentage points
higher than that of Canadian students responding in English overall.

TaBLE MB(F)2
CANf 8 38 50 4
MBf 9 58 32 2

The proportion of Manitoba students enrolled in French schools and performing at level 2
and above is lower than that of Canadian students enrolled in French schools overall.
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Canada — Manitoba: Comparison of results in mathematics by gender

CHART MB3

Manitoba — Females 468 I—|—l

Manitoba — Males 470 I—|—I

440 460 480 500 520 540

The mean score of Manitoba female students is significantly lower than that of Canadian

female students overall.

The mean score of Manitoba male students is significantly lower than that of Canadian
male students overall.
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Canada — Manitoba: Comparison of results in mathematics
by subdomain

TABLE MB3
Numbers and operations 500 £ 2 476 + 4
Geometry and measurement 500+ 2 459 +3
Patterns and relationships 500 £ 2 478 + 4
Data management and probability 500+ 3 473 + 6

Considering confidence intervals, the mean scores of Manitoba students are significantly
lower than those of Canadian students overall in numbers and operations, geometry and
measurement, patterns and relationships, and in data management and probability.

Canada — Manitoba: Comparison of results in mathematics
by subdomain, by language

TABLE MB4
CANe 494 + 2 494 +3 499 + 2 496 + 4
MBe 476 + 4 458 + 4 478 + 4 473 + 6
CANf 519+ 4 518+ 4 504 £ 4 5116
MBf 492 + 4 468 + 3 482+ 4 479 + 12

Considering confidence intervals, the mean scores of Manitoba students enrolled in
English schools are significantly lower than those of Canadian students enrolled in
English schools overall in numbers and operations, geometry and measurement, patterns
and relationships, and in data management and probability.

The mean scores of Manitoba students enrolled in French schools are significantly
lower than Canadian students enrolled in French schools overall in numbers and
operations, geometry and measurement, patterns and relationships, and in data
management and probability.
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Science and reading results

Canada — Manitoba: Mean scores in science

CHART MB4

Manitoba 486 —

440 460 480 500 520 540

The mean score in science of Manitoba students is significantly lower than that of
Canadian students overall.

Canada — Manitoba: Mean scores in reading

CHART MBs

Manitoba 478 k d

440 460 480 500 520 540

The mean score in reading of Manitoba students is significantly lower than that of
Canadian students overall.
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Canada — Manitoba: Comparison of results in science by language

TaBLE MB(E)s5

CANe 504 £3
MBe 486 + 5

Considering confidence intervals, the mean score in science of Manitoba students
enrolled in English schools is significantly lower than that of Canadian students enrolled
in English schools overall.

TaBLE MB(F)s

CANf 487 £ 3
MBf 482+ 4

Considering confidence intervals, the mean score in science of Manitoba students
enrolled in French schools is not significantly different from that of Canadian students
enrolled in French schools overall.

Canada — Manitoba: Comparison of results in reading by language

TaBLE MB(E)6

CANe 507 +2
MBe 478 + 4

Considering confidence intervals, the mean score in reading of Manitoba students
enrolled in English schools is significantly lower than that of Canadian students enrolled
in English schools overall.

TaBLE MB(F)6

CANf 480+ 4
MBf 468 + 4

Considering confidence intervals, the mean score in reading of Manitoba students
enrolled in French schools is significantly lower than that of Canadian students enrolled
in French schools overall.
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ONTARIO

Context statement

Social context

In 2010, Ontario’s population was 13.2 million. English is Ontario’s official language,

and French-language rights have been extended to the legal and educational systems.
According to the 2006 census by Statistics Canada, the languages most commonly
spoken at home in Ontario are English (8,000,000), French (583,000), Chinese languages
(482,000), Italian (283,000), and German (158,000). According to the census, about
240,000 people identified themselves as Aboriginal.

The ministry of education works to promote successful outcomes for all students,
including students whose first language is neither English nor French, students
with special needs, First Nation, Métis, and Inuit students, and students who are
economically disadvantaged.

Organization of the school system

Ontario has 72 district school boards, of which 60 are English-language and 12 are
French-language. There are 31 public and 29 Catholic district school boards in the
English-language system, and four public and eight Catholic district school boards
in the French-language system. In addition, there are 11 school authorities that are
geographically isolated boards or hospital school boards.

In 2008-2009, there were 2,070,736 students enrolled in publicly funded schools in
Ontario. There were 1,355,440 students enrolled in elementary schools and 715,296
students enrolled in secondary schools. There were 4,034 elementary and 901 secondary
schools. Approximately 70 per cent of students were enrolled in public school boards
and 30 per cent in Catholic school boards. Approximately 4.4 per cent of students were
enrolled in the French-language education system.

In 2010-2011, Ontario introduced full-day Kindergarten for four- and five-year-olds in
nearly 600 schools. This program will be expanded to almost 800 schools in 2011-2012,
with complete implementation expected by 2014-15. While Kindergarten is not mandatory;,
90 per cent of eligible children are enrolled.

In Ontario, children are required to attend school once they turn six years old and stay
in school until they graduate or turn 18. The levels are primary (Grades 1-3), junior
(Grades 4-6), intermediate (Grades 7-10), and senior (Grades 11 and 12).

Mathematics teaching

In 2005, the ministry of education released the revised Ontario Curriculum Grades 1-8:
Mathematics and Le curriculum de I'Ontario de la 1™ a la 8 année, Mathématiques.

The revised curriculum recognizes the diversity among students and is based on the
belief that all students can learn mathematics and deserve the opportunity to do so. The
curriculum supports equity by promoting the active participation of all students and
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by clearly identifying the knowledge and skills students are expected to demonstrate
in every grade. It recognizes different learning styles and sets expectations that call for
the use of a variety of instructional strategies and assessment tools. It aims to challenge
all students by including expectations that require them to use higher-order thinking
skills and to make connections between related mathematical concepts and between
mathematics, other disciplines, and the real world.

The five strands or major areas of knowledge and skills in the revised mathematics
curriculum are: number sense and numeration; measurement; geometry and spatial
sense; patterning and algebra; and data management and probability. Included in

the curriculum expectations are seven mathematical process expectations: problem
solving, communicating, reasoning and proving, reflecting, representing, connecting,
and selecting tools and computational strategies. In Grades 1-12, students are actively
engaged in applying these mathematical processes through their programs.

The curriculum policy documents can be found on the following Web sites:
www.edu.gov.on.ca/eng/curriculum/elementary/math.html;
www.edu.gov.on.ca/fre/curriculum/elementary/math.html.

Mathematics assessment

In Ontario classrooms, teachers are responsible for classroom assessment and evaluation
to improve student learning. Teachers bring varied assessment and evaluation approaches
to the classroom, including assessment for, as, and of learning. In the curriculum

policy documents, teachers are provided with an achievement chart that identifies four
categories of knowledge and skills in mathematics: knowledge and understanding,
thinking, application, and communication. The achievement chart is a standard province-
wide guide used by teachers to make judgments about student work that are based on
clear performance standards and on a body of evidence collected over time.

Ontario participates in international mathematics assessments through PISA and TIMSS.
Ontario also participates in national mathematics assessment at Grade 8 through PCAP.

More information about provincial, national, and international assessments in Ontario
can be found at the Education Quality and Accountability Office’s (EQAO)’s Web sites:
www.eqao.com/NIA/NIA.aspx?status=logout&Lang=E (English);
www.eqao.com/NIA/NIA.aspx?status=logout&Lang=F (French).
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Results in mathematics

Canada — Ontario: Mean scores in mathematics

CHART ON1

Ontario 507 -

440 460 480 500 520 540

The mean score of all Ontario students who completed the PCAP 2010 Mathematics
Assessment is higher than that of Canadian students overall.

Canada — Ontario: Comparison of results in mathematics by language

TaBLE ON(E)1
CANe 495+ 2
ONe 507 +5

Considering confidence intervals, the mean score of Ontario students enrolled in
English schools is significantly higher than that of Canadian students enrolled in
English schools overall.

TaBLE ON(F)1
CANf 515+ 4
ONf 511 +4

Considering confidence intervals, the mean score of Ontario students enrolled in
French schools is not significantly different from that of Canadian students enrolled in
French schools overall.
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Canada — Ontario: Comparison of results in mathematics by levels

CHART ON2
0% 20% 40% 60% 80% 100%
CAN 45 43
ON 43 45

[ Level 1 [JLevel 2 [Level 3 [ Level 4

The proportion of Ontario students performing at level 2 and above is higher than that of
Canadian students overall.

Canada — Ontario: Comparison of results in mathematics by levels,
by language

TaBLE ON(E)2
CANe 9 47 41 4
ONe 8 43 45 5

The proportion of Ontario students enrolled in English schools and performing at level 2 and
above is higher than that of Canadian students enrolled in English schools overall.

TaBLE ON(F)2
CANf 8 38 50 4
ONf 6 43 46 5

The proportion of Ontario students enrolled in French schools and performing at level 2
and above is higher than that of Canadian students enrolled in French schools overall.
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Canada — Ontario: Comparison of results in mathematics by gender

CHART ON3

Ontario — Females 509 l—|—|

Ontario — Males 508 l—|—|
| | |

440 460 480 500 520 540

The mean score of Ontario female students is significantly higher than that of Canadian
female students overall.

The mean score of Ontario male students is not significantly different from that of
Canadian male students overall.

Canada — Ontario: Comparison of results in mathematics by subdomain

TaBLE ON3
Numbers and operations 500+ 2 498 + 4
Geometry and measurement 500+ 2 513 +4
Patterns and relationships 500 £ 2 511 +4
Data management and probability 500+ 3 505+6

In numbers and operations, and in data management and probability, considering
confidence intervals, there are no significant differences between the mean scores
of Ontario students and those of Canadian students overall. Considering confidence
intervals, the mean scores of Ontario students are significantly higher than those

of Canadian students overall in geometry and measurement, and in patterns

and relationships.
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Canada — Ontario: Comparison of results in
by subdomain, by language

mathematics

TaBLE ON4
M et Numbers and Geometry and Patterns and Data management
operations measurement relationships and probability
CANe 494 + 2 494 + 3 499 + 2 496 + 4
ONe 498 + 4 513+5 511+5 505+6
CANf 519+ 4 518+ 4 504 +4 5116
ONf 502+ 4 519+3 513+ 4 505+6

In numbers and operations and in data management and probability, considering
confidence intervals, there are no significant differences between the mean scores of
Ontario students enrolled in English schools and those of Canadian students enrolled
in English schools overall. Considering confidence intervals, the mean scores of Ontario
students enrolled in English schools are significantly higher than those of Canadian
students enrolled in English schools overall in geometry and measurement as well as
patterns and relationships.

In geometry and measurement and in data management and probability, considering
confidence intervals, there are no significant differences between the mean scores of
Ontario students enrolled in French schools and those of Canadian students enrolled

in French schools overall. In numbers and operations, considering confidence intervals,
the mean score of Ontario students enrolled in French schools is significantly lower than
that of Canadian students enrolled in French schools overall. However, the mean score of
Ontario students enrolled in French schools is significantly higher than that of Canadian
students enrolled in French schools overall in patterns and relationships.
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Science and reading results

Canada — Ontario: Mean scores in science

CHART ON4

Ontario 510 —

440 460 480 500 520 540

Considering confidence intervals, the mean score in science of Ontario students is
significantly higher than that of Canadian students overall.

Canada — Ontario: Mean scores in reading

CHART ONj5

Ontario 515 —

440 460 480 500 520 540

Considering confidence intervals, the mean score in reading of Ontario students is
significantly higher than that of Canadian students overall.
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Canada — Ontario: Comparison of results in science by language

TaBLE ON(E)5

CANe 504 £3
ONe 510+ 4

Considering confidence intervals, the mean score in science of Ontario students enrolled
in English schools is not significantly different from that of Canadian students enrolled
in English schools overall.

TaBLE ON(F)s

CANf 487 £ 3
ONf 497 + 4

Considering confidence intervals, the mean score in science of Ontario students enrolled
in French schools is significantly higher than that of Canadian students enrolled in
French schools overall.

Canada — Ontario: Comparison of results in reading by language

TaBLE ON(E)6

CANe 507 +£2
ONe 517 5

Considering confidence intervals, the mean score in reading of Ontario students enrolled
in English schools is significantly higher than that of Canadian students enrolled in
English schools overall.

TaBLE ON(F)6

CANf 480+ 4
ONf 480 + 4

Considering confidence intervals, the mean score in reading of Ontario students enrolled
in French schools is not significantly different from that of Canadian students enrolled in
French schools overall.
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QUEBEC

Context statement

Social context

Quebec’s population of close to eight million is concentrated in the south of the
province, mostly in its largest city, Montreal, and its capital, Quebec City. The official
language of Quebec is French. Francophones account for around 80 per cent of Quebec’s
total population. Anglophones make up around 9 per cent, and have access to a full
system of educational institutions, from preschool to university. There are 11 Aboriginal
peoples in Quebec, who account for about 1 per cent of the population. Under the Indian
Act, the Government of Canada is responsible for ensuring that Aboriginal children
receive educational services. However, under agreements signed with three First Nations
in the 1970s, the government of Quebec determines the legal framework applicable to
educational services delivered to Cree, Inuit, and Naskapi communities.

In addition, an increase in immigration, especially in the Greater Montreal area, has
resulted in a massive inflow of students whose first language is neither French nor
English. These students attend French schools. To meet the needs of this new client
group, schools have implemented special measures, including initiation and francization
programs and welcoming classes.

Organization of the school system

Quebec has four levels of education: elementary (including preschool), secondary,
college, and university. Full- and part-time enrolment is approximately 1.8 million.
Elementary, secondary, and college education is free. University students pay tuition fees
(relatively low in the North American context). Children are admitted to elementary
school at six years of age, and school attendance is compulsory until the age of 16.

The official language of instruction at the elementary and secondary levels is French.
Education in English is available mainly to students whose father or mother pursued
elementary studies in English in Canada. Approximately 10 per cent of Quebec students
are educated in English.

Elementary school is usually preceded by one year of full-time Kindergarten for five-year-
olds. Almost all five-year-olds attend Kindergarten, even though it is not compulsory. Some
children from underprivileged backgrounds may have access to half-day Kindergarten from
the age of four.

Elementary school lasts six years. Secondary school lasts five years and is divided into
two levels. The first two-year level, or “cycle,” is strongly focused on basic education.
In the second three-year cycle, students continue their general education but also take
optional courses to explore other avenues of learning before going on to college.

In 2009-2010, a total of 1,088,296 students were registered in Quebec’s 2,677 public
and private elementary and secondary schools. Of these, 2,347 are public schools run
by 72 school boards, and 330 are private schools.
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Mathematics teaching

The ministry of education, recreation and sports determines curriculum content, in close
collaboration with professional expert groups in various subjects, curriculum developers,
teachers, and school-board consultants.

The new elementary mathematics curriculum focuses on skills development. The

new curriculum for the first year of secondary school, implemented in the 2005-2006
academic year, is also skills-based. At the time of this assessment, the target population
was the fourth cohort being taught under the new Quebec Education Program.

Since 1994, the objective of mathematics teaching in Quebec has been to help

students acquire the ability to solve situational problems, to reason, to draw links,

and to communicate. The mathematics portion of the Quebec Education Program is
structured around three competencies: solving situational problems; using mathematical
reasoning, including appropriating concepts and processes specific to the discipline; and
communicating by using mathematical language.

The development of the three competencies outlined in the curriculum is closely linked
with the acquisition of knowledge related to arithmetic, algebra, geometry, probability,
statistics, and discrete mathematics. These branches of mathematics organize the
mathematical concepts and processes studied throughout a student’s schooling.

In Secondary Cycle Two, the mathematics program offers three different options
designed to meet students’ needs. They are the Cultural, Social, and Technical option; the
Technical and Scientific option; and the Science option.

Mathematics assessment

At the elementary level, model tests for Grades 2 and 4 have been available to schools
for the past few years and are now compulsory in many school boards. Since June 2006,
Grade 6 students are required to pass a ministerial assessment, which is marked locally
by teachers.

At the secondary level, model tests have been available to schools since the
implementation of the new curriculum. For the 2009-2010 school year, additional tests
for the three options are available to schools for Secondary Cycle Four. Model tests are
also available for Secondary Cycle Five. Schools administer and weight these assessments
at their discretion.

For additional information, please see the following Web sites:

« www.mels.gouv.qc.ca/DGFJ/dp/index.htm
o www.meq.gouv.qc.ca/STAT/STAT_det/PPS_EFEhtm

« www.mels.gouv.qc.ca/DGFJ/sections/programmeFormation/secondaire2/index.
asp?page=programme
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Results in mathematics

Canada — Quebec: Mean scores in mathematics

CHART QC1

Quebec 515 —

440 460 480 500 520 540

The mean score of all Quebec students who completed the PCAP 2010 Mathematics
Assessment is significantly higher than that of Canadian students overall.

Canada — Quebec: Comparison of results in mathematics by language

TaBLE QC(F)1
CANf 515+4
QCf 516+ 3

Considering confidence intervals, the mean score in mathematics of Quebec students
enrolled in French schools is not significantly different from that of Canadian students
enrolled in French schools overall.

TaBLE QC(E)1
CANe 495+ 2
QCe 507 +7

Considering confidence intervals, the mean score in mathematics of Quebec students
enrolled in English schools is significantly higher than that of Canadian students
enrolled in English schools overall.
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Canada — Quebec: Comparison of results in mathematics by levels

CHART QC2
0% 20% 40% 60% 80% 100%

QC 38 50

[ Level 1 [JLevel 2 [JLevel 3 [ Level 4

The proportion of Quebec students performing at level 2 and above is higher than that of
Canadian students overall.

Canada — Quebec: Comparison of results in mathematics by levels,
by language

TaBLE QC(F)2
CANf 8 38 50 4
Qcf 8 38 51 4

The proportion of Quebec students enrolled in French schools and performing at
level 2 and above is about the same as that of Canadian students enrolled in French
schools overall.

TaBLE QC(E)2
CANe 9 47 41 4
QCe 9 42 44 5

The proportion of Quebec students enrolled in English schools and performing at
level 2 and above is about the same as that of Canadian students enrolled in English
schools overall.

88



Canada — Quebec: Comparison of results in mathematics by gender

CHART QC3

Quebec - Females

—

Canada — Males

513

Quebec — Males

523

——

440 460

480

520

540

The mean score of Quebec female students is significantly higher than that of Canadian

female students overall.

The mean score of Quebec male students is significantly higher than that of Canadian

male students overall.
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Canada — Quebec: Comparison of results in mathematics by subdomain

TaBLE QC3
Subdomain CAN QC
Numbers and operations 500+ 2 520+ 4
Geometry and measurement 500+ 2 517 + 4
Patterns and relationships 500 +2 504 £ 4
Data management and probability 500+3 5105

Considering confidence intervals, the mean scores of Quebec students are significantly
higher than Canadian students overall in numbers and operations, geometry and
measurement, and in data management and probability. In patterns and relationships,
considering confidence intervals, there is no significant difference between the mean
score of Quebec students and that of Canadian students overall.

Canada — Quebec: Comparison of results in mathematics
by subdomain, by language

TaBLE QC4g
Jurisdiction Numbers and Geometry and Patterns and Data management
operations measurement relationships and probability
CANf 519+4 518+4 504+ 4 511+6
Qcf 521+ 4 518+3 504 3 5115
CANe 494 + 2 494 +3 499 + 2 496 + 4
QCe 5116 506 +7 500+ 6 501+9

Considering confidence intervals, there are no significant differences between the
mean scores of Quebec students enrolled in French schools and those of Canadian
students enrolled in French schools overall in numbers and operations, geometry and
measurement, patterns and relationships, and in data management and probability.

The mean score of Quebec students enrolled in English schools are significantly

higher than Canadian students enrolled in English schools overall in numbers and
operations and in geometry and measurement. In patterns and relationships and in data
management and probability, considering confidence intervals, there are no significant
differences between the mean scores of Quebec students enrolled in English schools and
those of Canadian students enrolled in English schools overall.
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Science and reading results

Canada — Quebec: Mean scores in science

CHART QC4

Quebec 486 ——

440 460 480 500 520 540
Considering confidence intervals, the mean score in science of Quebec students is
significantly lower than that of Canadian students overall.

Canada — Quebec: Mean scores in reading
CHART QCs
Canada
Quebec 481 L |
440 460 480 500 520 540

Considering confidence intervals, the mean score in reading of Quebec students is
significantly lower than that of Canadian students overall.
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Canada — Quebec: Comparison of results in science by language

TaBLE QC(F)s

CANf 487 +3
Qcf 486 + 3

Considering confidence intervals, the mean score in science of Quebec students enrolled
in French schools is not significantly different from that of Canadian students enrolled in
French schools overall.

TaBLE QC(E)s

CANe 504 +£3
QCe 490 £+ 6

Considering confidence intervals, the mean score in science of Quebec students enrolled
in English schools is significantly lower than that of Canadian students enrolled in
English schools overall.

Canada — Quebec: Comparison of results in reading by language

TaBLE QC(F)6

CANf 480 + 4
QCf 480 + 4

Considering confidence intervals, the mean score in reading of Quebec students enrolled
in French schools is not significantly different from that of Canadian students enrolled in
French schools overall.

TaBLE QC(E)6

CANe 5072
QCe 492 + 6

Considering confidence intervals, the mean score in reading of Quebec students enrolled
in English schools is significantly lower than that of Canadian students enrolled in
English schools overall.
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NEW BRUNSWICK

Context statement

Social context

As Canada’s only officially bilingual province, New Brunswick offers students the
opportunity to learn in both English and French. The public education system has
14 school districts — nine English and five French.

On July 1, 2010, the total population of New Brunswick was 751,800, an increase of

0.33 per cent over July 2009. Although the province’s population has continuously grown
since the first quarter of 2007, enrolment in francophone and anglophone schools has
decreased during the same period. For the 2009-2010 school year, 30,420 students were
enrolled in the francophone sector, representing 28.6 per cent of the total enrolment of
106,394 in the province from Kindergarten to Grade 12. Almost half of students enrolled
in francophone schools live in a majority-anglophone environment. For the 2009-2010
school year 75,974 students were enrolled in the Anglophone sector, representing

71.4 per cent of the total New Brunswick enrolment.

New Brunswick’s 1986 inclusive education policies are unique among Canadian
provinces. The policies affirm the right of all students to learn and develop their full
potential in a common, positive learning environment.

Organization of the school system

In 1974, New Brunswick recognized its linguistic duality by establishing two parallel
but distinct school systems. The francophone sector of the department of education is
responsible for francophone curriculum and assessment and the anglophone sector is
responsible for anglophone curriculum and assessment. Management of the education
system is shared between the Minister of Education and Early Childhood Development
and District Education Councils. The province is divided into 14 school districts

(nine English and five French), each governed by a District Education Council (DEC).

The francophone sector has five district boards of education, whose members are

locally elected by the public, and are responsible for policy development and decision
making regarding school and district operations. Children who will be five years old by
December 31 are enrolled in Kindergarten. School attendance is compulsory until the
end of secondary school or the age of 18 (up to 21 years of age), whichever comes first.
Since 2009, two independent curricula, one anglophone and one francophone, have been
implemented in all regulated early learning and child care facilities. The curricula are
mandatory for facilities that offer services to preschool-aged children.
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Mathematics teaching

Mathematics is a core subject in New Brunswick schools. Mathematics courses are
compulsory in the province for all students from Kindergarten to Grade 11. In the
anglophone sector, math courses are compulsory to the end of Grade 10, and completion
of one more credit in math in Grade 11 or Grade 12 is required. By age 13, a student
has received (starting as early as the first year of schooling) approximately 1,750 hours
of mathematics education in the francophone sector and approximately 1,150 hours
in the anglophone sector. In secondary school (Grades 9 to 12), francophone students
are required to obtain three mathematics credits to receive a secondary diploma. The
anglophone sector implemented new math curricula starting in September 2008 with
Grades K, 1, 4, and 7; followed in 2009 with Grades 2, 5 and 8; in 2010 with Grades 3,
6 and 9; and in 2011 with two courses in Grade 10.

The aim of the mathematics curricula is to develop mathematically literate students
who communicate to learn and express their understanding of mathematics, connect
mathematical ideas, demonstrate fluency with mental math and estimation, develop
and apply reasoning and problem-solving skills, and select and use technological tools.
The math curriculum is focused on the nature of mathematics and key processes and
is organized into four strands: number, patterns and relations, shape and space, and
statistics and probability.

In the francophone sector, these aims are attained through mathematics domains
such as numbers and operations, patterns and relations, shapes and space, and
statistics and probability.

Mathematics assessment

At the provincial level, both the francophone and the anglophone sectors of the
department of education have administered mathematics examinations to Grade 5 and
Grade 8 students since 2006. The tests take place in May or June, with results made
available to schools and parents before the end of the school year. The examinations
include both multiple-choice and constructed-response/essay questions and assess the
four domains of the curriculum. Detailed statistical reports on success rates are then
provided to school districts and schools in order to set goals for improvement and
provide information on student achievement to parents and the general public.

A Grade 3 provincial mathematics assessment was introduced in 2010. The

four assessments (including the Grade 11 test administered since 1991 in the
francophone sector) generate standardized data on progress in learning at key
points in students’ careers. Teachers participate in every stage of the development,
administration, and marking of the examinations.
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Results in mathematics

Canada — New Brunswick: Mean scores in mathematics

CHART NB1

New Brunswick 478 I |

440 460 480 500 520 540

The mean score of all New Brunswick students who completed the PCAP 2010
Mathematics Assessment is significantly lower than that of Canadian students overall.

Canada — New Brunswick: Comparison of results in mathematics
by language

TaBLE NB(E)1
CANe 495+ 2
NBe 466 = 5

Considering confidence intervals, the mean score of New Brunswick students enrolled in
English schools is significantly lower than that of Canadian students enrolled in English
schools overall.

TaBLE NB(F)1
CANf 515+4
NBf 5075

Considering confidence intervals, the mean score of New Brunswick students enrolled in
French schools is not significantly different from that of Canadian students enrolled in
French schools overall.
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Canada — New Brunswick: Comparison of results in mathematics

by levels

CHART NB2
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The proportion of New Brunswick students performing at level 2 and above is lower than
that of Canadian students overall.

Canada — New Brunswick:Comparison of results in mathematics

by levels, by language

TaBLE NB(E)2
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The proportion of New Brunswick students enrolled in English schools and performing at
level 2 and above is lower than that of Canadian students enrolled in English schools overall.

TaBLE NB(F)2
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The proportion of New Brunswick students enrolled in French schools and performing at

level 2 and above is lower than that of Canadian students enrolled in French schools overall.
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Canada — New Brunswick: Comparison of results in mathematics
by gender

CHART NB3

New Brunswick — Females 486 |—|—|

New Brunswick — Males 473 |—|—|

440 460 480 500 520 540

Considering confidence intervals, the mean score of New Brunswick female students is
significantly lower than that of Canadian female students overall.

Considering confidence intervals, the mean score of New Brunswick male students is
significantly lower than that of Canadian male students overall.
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Canada — New Brunswick: Comparison of results in mathematics
by subdomain

TABLE NB3
Subdomain CAN NB
Numbers and operations 500+ 2 487 + 4
Geometry and measurement 500+ 2 472 + 4
Patterns and relationships 500+ 2 476 + 4
Data management and probability 500+ 3 489 + 5

The mean scores of New Brunswick students are significantly lower than those of
Canadian students overall in numbers and operations, geometry and measurement,
patterns and relationships, and data management and probability.

Canada — New Brunswick: Comparison of results in mathematics
by subdomain, by language

TABLE NB4
R i Numbers and Geometry and Patterns and Data management
operations measurement relationships and probability
CANe 494 + 2 494 + 3 499 + 2 496 + 4
NBe 479 £ 5 457 + 4 465+ 5 479 + 8
CANf 519+4 518+ 4 504 +4 511 +6
NBf 507 5 508 +5 5035 513+8

Considering confidence intervals, the mean scores of New Brunswick students enrolled
in English schools are significantly lower than those of Canadian students enrolled in
English schools overall in numbers and operations, geometry and measurement, patterns
and relationships, and in data management and probability.

In patterns and relationships and in data management and probability, considering
confidence intervals, there are no significant differences between the mean scores of New
Brunswick students enrolled in French schools and those of Canadian students enrolled
in French schools overall. Considering confidence intervals, the mean scores of New
Brunswick students enrolled in French schools are significantly lower than Canadian
students enrolled in French schools overall in numbers and operations and in geometry
and measurement.
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Science and reading results

Canada — New Brunswick: Mean scores in science

CHART NB4

New Brunswick 487 —

440 460 480 500 520 540

Considering confidence intervals, the mean score in science of New Brunswick students
is significantly lower than that of Canadian students overall.

Canada — New Brunswick: Mean scores in reading

CHART NBs5

New Brunswick 479 k |

440 460 480 500 520 540

Considering confidence intervals, the mean score in reading of New Brunswick students
is significantly lower than that of Canadian students overall.

99



Canada — New Brunswick: Comparison of results in science by language

TaBLE NB(E)s5

CANe 504 £3
NBe 489 + 5

Considering confidence intervals, the mean score in science of New Brunswick students
enrolled in English schools is significantly lower than that of Canadian students enrolled
in English schools overall.

TaBLE NB(F)5

CANf 487 £ 3
NBf 482 +5

Considering confidence intervals, the mean score in science of New Brunswick students
enrolled in French schools is not significantly different from that of Canadian students
enrolled in French schools overall.

Canada — New Brunswick: Comparison of results in reading
by language

TaBLE NB(E)6

CANe 507 +£2
NBe 486 + 5

Considering confidence intervals, the mean score in reading of New Brunswick students
enrolled in English schools is significantly lower than that of Canadian students enrolled
in English schools overall.

TaBLE NB(F)6

CANf 480 + 4
NBf 464 + 5

Considering confidence intervals, the mean score in reading of New Brunswick students
enrolled in French schools is significantly lower than that of Canadian students enrolled
in French schools overall.
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NOVA SCOTIA

Context statement

Social context

Nova Scotia has a population of 939,500, with a higher rural population than the
Canadian average. The annual population growth rate is below 1 per cent, and
immigration is low compared to the rest of Canada. About 10 per cent of the population
speaks both English and French or French only. Among the total population, visible
minorities make up 4 per cent. Unemployment rates in Nova Scotia are typically above
the Canadian average.

Organization of the school system

There are seven regional anglophone school boards in Nova Scotia, which enrol

96.7 per cent of all public school students. The provincial school board for Acadian/
francophone students, known as the Conseil scolaire acadien provincial, enrols the
remaining 3.3 per cent of students. Nova Scotia’s total public school population is slightly
more than 133,000 from primary to Grade 12. Overall, it is anticipated that school
enrolment will continue to decrease over the next few years. Children who started
school prior to the 2008-2009 school year must have turned five years of age on or before
October 1 to be admitted to the level. Beginning in September 2008, students who enter
primary must be five years old on or before December 31. Students must attend school
until they are 16 years old.

Mathematics teaching

Implementation of the Atlantic Canada Mathematics Curriculum began in 1997. The
curriculum was carefully conceived to emphasize a logical, developmental sequence of
mathematics from grade to grade, to the end of the public school program. Key aspects
of this curriculum include the following:

« Students take an active role in their study of mathematics.

» Mathematics classrooms are centres of inquiry where learners investigate
mathematics learning.

» Conceptual and procedural fluency in mathematics is developed in a resource-based
learning environment.

+ The importance of mathematics literacy permeates the breadth and depth of the
mathematics curriculum at all instructional levels.

« Students are expected to communicate mathematically, reason mathematically, use
problem-solving strategies effectively, and value mathematics.

o Mathematics instruction, and mathematics itself, offer increased opportunities for
students to use current and emerging technologies.

« Assessment is integrated with instruction and includes a wide variety of
assessment strategies.
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The Atlantic Canada Mathematics Curriculum is shaped by a vision that fosters the
development of mathematically literate students who can extend and apply their
learning and who are effective participants in an increasingly technological society.
Mathematics is a priority in Nova Scotia’s public schools at all grade levels. Nova Scotia’s
Mathematics Strategy P-9 centres on improving teaching, learning, and achievement.
The government has committed to providing appropriate learning materials for all
students in mathematics, as well as mentors and professional learning for teachers.
Nova Scotia has recently implemented new geometry curricula for Grades 7-9.

Mathematics assessments

Provincial assessments of mathematical literacy are administered in Grades 3 and 6.

A new provincial mathematics assessment for Grade 8 is in development and will be
administered for the first time in the 2011-2012 school year. These assessments are used
to identify student learning needs and focus improvement strategies. Assessment results
are returned to each school in a timely manner so that teachers can give appropriate
mathematics instruction to individual students. Students’ progress is monitored each
year within the school, but teachers are also able to determine student progress over
time in relation to mathematical literacy on the provincial assessments. Senior high-
school students participate in Grade 12 provincial examinations in mathematics. The
examination result counts as 30 per cent of a student’s final course mark.
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Results in mathematics

Canada — Nova Scotia: Mean scores in mathematics

CHART NS1

Nova Scotia 474 —

440 460 480 500 520 540

The mean score of all Nova Scotia students who completed the PCAP 2010 Mathematics
Assessment is significantly lower than that of Canadian students overall.

Canada — Nova Scotia: Comparison of results in mathematics
by language

TaBLE NS(E)1
CANe 495+ 2
NSe 473 + 4

Considering confidence intervals, the mean score of Nova Scotia students enrolled in
English schools is significantly lower than that of Canadian students enrolled in English
schools overall.

TaBLE NS(F)1
CANf 515+4
NSf 503 +3

Considering confidence intervals, the mean score of Nova Scotia students enrolled in
French schools is significantly lower than that of Canadian students enrolled in French
schools overall.
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Canada — Nova Scotia: Comparison of results in mathematics by levels

CHART NS2
0% 20% 40% 60% 80% 100%

[ Level 1 [JLevel 2 [JLevel 3 [ Level 4

The proportion of Nova Scotia students performing at level 2 and above is lower than
that of Canadian students overall.

Canada — Nova Scotia: Comparison of results in mathematics
by levels, by language

TaBLE NS(E)2
CANe 9 47 41 4
NSe 12 53 32 2

The proportion of Nova Scotia students enrolled in English schools and performing
at level 2 and above is lower than that of Canadian students enrolled in English
schools overall.

TaBLE NS(F)2
CANf 8 38 50 4
NSf 7 47 44 3

The proportion of Nova Scotia students enrolled in French schools and performing
at level 2 and above is higher than that of Canadian students enrolled in French
schools overall.
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Canada — Nova Scotia: Comparison of results in mathematics

by gender

CHART NS3

Canada - Females

|

Nova Scotia — Females 478

Nova Scotia — Males 473

——

440 460

The mean score of Nova Scotia female students is significantly lower than that of

Canadian female students overall.

The mean score of Nova Scotia male students is significantly lower than that of

Canadian male students overall.

480

540
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Canada — Nova Scotia: Comparison of results in mathematics
by subdomain

TABLE NS3
Subdomain CAN NS
Numbers and operations 500+ 2 477 + 4
Geometry and measurement 500+ 2 477 £ 4
Patterns and relationships 500+ 2 475+ 4
Data management and probability 500+ 3 488 + 5

The mean scores of Nova Scotia students are significantly lower than those of Canadian
students overall in numbers and operations, geometry and measurement, patterns and
relationships, and data management and probability.

Canada — Nova Scotia: Comparison of results in mathematics
by subdomain, by language

TABLE NS4
R i Numbers and Geometry and Patterns and Data management
operations measurement relationships and probability
CANe 494 + 2 494 + 3 499 + 2 496 + 4
NSe 476 + 4 476 £ 5 475 + 4 487 £ 6
CANf 519+4 518+ 4 504 +4 511 +6
NSf 499 + 3 5143 494 + 3 514 +13

Considering confidence intervals, the mean scores of Nova Scotia students enrolled

in English schools are significantly lower than those of Canadian students enrolled in
English schools overall in numbers and operations, geometry and measurement, and
in patterns and relationships. Considering confidence intervals, there is no significant
difference between the mean score of Nova Scotia students enrolled in English schools
and that of Canadian students enrolled in English schools overall in data management
and probability.

In geometry and measurement, as well as in data management and probability,
considering confidence intervals, there are no significant differences between

the mean scores of Nova Scotia students enrolled in French schools and those of
Canadian students enrolled in French schools overall. The mean scores of Nova Scotia
students enrolled in French schools are significantly lower than those of Canadian
students enrolled in French schools overall in numbers and operations and in
patterns and relationships.
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Science and reading results

Canada — Nova Scotia: Mean scores in science

CHART NS4

Nova Scotia 489 —

440 460 480 500 520 540

Considering confidence intervals, the mean score in science of Nova Scotia students is
significantly lower than that of Canadian students overall.

Canada — Nova Scotia: Mean scores in reading

CHART NS5

Nova Scotia 489 T

440 460 480 500 520 540

Considering confidence intervals, the mean score in reading of Nova Scotia students is
significantly lower than that of Canadian students overall.
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Canada — Nova Scotia: Comparison of results in science by language

TaBLE NS(E)s5

CANe 504 £3
NSe 489 + 4

Considering confidence intervals, the mean score in science of Nova Scotia students
enrolled in English schools is significantly lower than that of Canadian students enrolled
in English schools overall.

TaBLE NS(F)5

CANf 487 £ 3
NSf 5013

Considering confidence intervals, the mean score in science of Nova Scotia students
enrolled in French schools is significantly higher than that of Canadian students enrolled
in French schools overall.

Canada — Nova Scotia: Comparison of results in reading by language

TaBLE NS(E)6

CANe 507 +£2
NSe 489 + 4

Considering confidence intervals, the mean score in reading of Nova Scotia students
enrolled in English schools is significantly lower than that of Canadian students enrolled
in English schools overall.

TaBLE NS(F)6

CANf 480 £ 4
NSf 475+ 3

Considering confidence intervals, there is no significant difference in the mean score
in reading of Nova Scotia students enrolled in French schools and that of Canadian
students enrolled in French schools overall.
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PRINCE EDWARD ISLAND

Context statement

Social context

Prince Edward Island (PE) is the smallest province in Canada, both in terms of land
(5,684 square kilometres) and population (141,000). Ninety-nine per cent of the
population speaks English. Approximately 6,000 francophone residents live in Prince
Edward Island. Fifty-six per cent of the population is rural, with approximately 7 per cent
living on farms. The environment is predominately rural, with agriculture, tourism,
fishing, and manufacturing constituting the major industries. The Confederation Bridge,
the world’s longest continuous multi-span bridge, opened in 1997, connecting Prince
Edward Island to mainland New Brunswick (www.gov.pe.ca).

Organization of the school system

At the time of the 2010 PCAP assessment, Prince Edward Island’s public school system
was composed of three school boards, with an enrolment of 20,324 students in 70 public
schools. Approximately 707 students were enrolled in six French schools, and 17 per cent
were enrolled in French Immersion courses. In addition, there were three private schools
with a total of 212 students, and one First Nations-operated school. Prince Edward Island
has a teaching force of approximately 1,500 teachers employed by the school boards.

The school system consists of Grades 1-12. Students entering Grade 1 must be six years
of age by the end of December of their first school year. Prince Edward Island has a
publicly funded, community-based Kindergarten program that attracts approximately
97 per cent of the province’s eligible five-year-olds. Prince Edward Island’s students are
accommodated within facilities that contain a number of grade configurations, including
Grades 1-3, 1-4, 1-6, 4-6, 5-8, 1-8, 1-9, 7-9, 9-12, and 10-12. This diversity results
from demands placed on the schools by local communities, enrolment, and existing
facilities. In this province, high school consists of Grades 10-12.

Mathematics teaching

The PE mathematics curriculum articulates the vision for mathematics instruction in
Prince Edward Island as the vehicle that enables and encourages students to become
lifelong learners of mathematics. Learning outcomes are organized into seven unifying
and interrelated processes: communications, connections, mental mathematics and
estimation, problem solving, reasoning, technology, and visualization. Instruction is
designed to engage students in a range of experiences to help them use mathematics
effectively and purposefully, and to appreciate why it is so central to their lives.

Mathematics assessment

In 2006-2007, Prince Edward Island introduced a common assessment program. One
component of this program is the Intermediate Mathematics Assessment, which is
administered to all Grade 9 students. In 2009, the Primary Mathematics Assessment was
added for all students in Grade 3. In addition, teachers are encouraged to use a multi-
faceted approach in their classrooms to integrate assessment with instruction and to use
the collected information to inform students, parents, and other school personnel about
student progress. For more information, please visit www.edu.pe.ca.
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Results in mathematics

Canada — Prince Edward Island: Mean scores in mathematics

CHART PE1

Prince Edward Island 460 /———

440 460 480 500 520 540

The mean score of all Prince Edward Island students who completed the PCAP 2010
Mathematics Assessment is significantly lower than that of Canadian students overall.

Canada — Prince Edward Island: Comparison of results in mathematics
by levels

CHART PE2
0% 20% 40% 60% 80% 100%
CAN 45 43
PE 58 29
[ Level 1 [JLevel 2 [ Level 3 [ Level 4

The proportion of Prince Edward Island students performing at level 2 and above is
lower than that of Canadian students overall.
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Canada — Prince Edward Island: Comparison of results in mathematics
by gender

CHART PE3

carscs - remaes [
Prince Edward Island —
Females | F433 —

Prince Edward Island - R |
Males 468} ]

440 460 480 500 520 540

The mean score of Prince Edward Island female students is significantly lower than that
of Canadian female students overall.

The mean score of Prince Edward Island male students is significantly lower than that of
Canadian male students overall.

Canada — Prince Edward Island: Comparison of results in mathematics
by subdomain

TaBLE PE1
Numbers and operations 500+ 2 472 + 8
Geometry and measurement 500+ 2 449 + 8
Patterns and relationships 500+ 2 463 + 9
Data management and probability 500 +3 469 + 10

Considering confidence intervals, the mean scores of Prince Edward Island students
are significantly lower than those of Canadian students overall in numbers and
operations, geometry and measurement, patterns and relationships, and in data
management and probability.
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Science and reading results

Canada — Prince Edward Island: Mean scores in science

CHART PE4

Canada

Prince Edward Island 481 A

440 460 480 500 520 540
Considering confidence intervals, the mean score in science of Prince Edward Island
students is not significantly different from that of Canadian students overall.
Canada — Prince Edward Island: Mean scores in reading
CHART PEs
Prince Edward Island 481 T

440 460 480 500 520 540

Considering confidence intervals, the mean score in reading of Prince Edward Island
students is significantly lower than that of Canadian students overall.
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NEWFOUNDLAND AND LABRADOR

Context statement

Social context

In Newfoundland and Labrador, there are approximately 510,000 people spread over

a large geographical area. The population of rural areas has been declining, while the
population of urban areas, such as the capital city of St. John’s, has been rising to a point
where it currently makes up 37 per cent of the total population of the province. The
declining population in the rural communities, along with the large size of the province,
presents many challenges for the delivery of educational programs and services.
However, thanks to increased activity in oil exploration, mining, and tourism, the
economy is expected to grow significantly, with a predicted increase in the GDP

of 4 per cent by the end of 2010. In addition, employment is expected to increase by

2.3 per cent in the same period.

Organization of the school system

The province’s education system is made up of five public school districts and

four private schools. One of these school districts is francophone. The districts contain
272 schools with a total student enrolment of approximately 68,000, and 5,570 school-
based educators. The Avalon Peninsula, in the eastern part of the province, comprises
59 per cent of the provincial student enrolment. Early French Immersion (Grades K-12)
is offered in all four anglophone public school districts, and late French Immersion
(Grades 7-12) is offered in one of these districts. Approximately 12 per cent of the total
student population is enrolled in either early or late French Immersion. School entry is
compulsory for children who are six years of age by December 31; however, most enter
Kindergarten if they are five by that date. Typically, 13-year-olds are in Grade 8.

Mathematics teaching

The mathematics curriculum in Newfoundland and Labrador from Kindergarten to
Grade 9 is based on the Western and Northern Canadian Protocol (WNCP) outcomes.
The WCNP outcomes have been used by Newfoundland and Labrador’s department of
education to develop provincial curriculum-guide resources. Currently, the senior-high-
school mathematics program is based on the Atlantic curriculum. WNCP will be fully
implemented from Kindergarten to level III (Grade 12) by 2013.

The curriculum is organized around eight general outcomes and four strands from
Grades K-9. Students work on the same general curriculum outcomes throughout this
period. The specific curriculum outcomes increase in scope and expectations every year
to reflect the developing abilities of students.

Generally, there is a common curriculum for all students in Grades K-9. At the senior-
high-school level, students have the option to complete a general-, academic-, or
advanced-level program.

113



Mathematics assessment

Newfoundland and Labrador administers standardized provincial assessments each
year at the end of primary, elementary, and intermediate levels in an effort to improve
student learning. Students are assessed in the learning strands of the mathematics
outcomes as outlined in the Newfoundland and Labrador curriculum guide documents.
Provincial assessments are constructed to measure student learning in all strands of the
mathematics program. Each assessment involves selected-response and constructed-
response items. The mathematical processes — communication, connections,

mental mathematics and estimation, problem solving, reasoning, technology, and
visualization — are critical components of mathematics and are used in the teaching and
learning of mathematics. The identified processes are a primary focus of instruction and
assessment in Newfoundland and Labrador.

The province also has a provincial examination administered to students who complete
the academic or advanced mathematics program. This examination is worth 50 per cent
of a student’s final grade and is marked by a panel of teachers at the end of the school year.

More information about the Newfoundland and Labrador K-12 education system can be
found on the department of education Web site at www.gov.nl.ca/edu.

114



Results in mathematics

Canada — Newfoundland and Labrador: Mean scores in mathematics

CHART NL1

Newfoundland and 472 —_
Labrador

440 460 480 500 520 540

The mean score of all Newfoundland and Labrador students who completed the
PCAP 2010 Mathematics Assessment is significantly lower than that of Canadian
students overall.

Canada — Newfoundland and Labrador: Comparison of results in
mathematics by levels

CHART NL2

0% 20% 40% 60% 80% 100%

CAN 45 43

NL 52 35
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The proportion of Newfoundland and Labrador students performing at level 2 and above
is lower than that of Canadian students overall.
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Canada — Newfoundland and Labrador: Comparison of results
in mathematics by gender

CHART NL3

Newfoundland/Labrador —

Females 476 L B

Newfoundland/Labrador — 471 ; .
Males ‘

440 460 480 500 520 540

The mean score of Newfoundland and Labrador female students is significantly lower
than that of Canadian female students overall.

The mean score of Newfoundland and Labrador male students is significantly lower than
that of Canadian male students overall.

Canada — Newfoundland and Labrador: Comparison of results
in mathematics by subdomain

TaBLE NL1
Numbers and operations 500 + 2 475+ 6
Geometry and measurement 500+ 2 467 + 5
Patterns and relationships 500 £ 2 479 + 5
Data management and probability 500+3 490+ 7

Considering confidence intervals, the mean scores of Newfoundland and Labrador
students are significantly lower than those of Canadian students overall in numbers
and operations, geometry and measurement, and in patterns and relationships.
Considering confidence intervals, the mean score of Newfoundland and Labrador
students is not significantly different from that of Canadian students overall in data
management and probability.
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Science and reading results

Canada — Newfoundland and Labrador: Mean scores in science

CHART NL4

Newfoundland and
Labrador 487
440 460 540
Considering confidence intervals, the mean score in science of Newfoundland and
Labrador students is significantly lower than that of Canadian students overall.
Canada — Newfoundland and Labrador: Mean scores in reading
CHART NL5
Newfoundland and 486
Labrador
440 460 540

Considering confidence intervals, the mean score in reading of Newfoundland and
Labrador students is significantly lower than that of Canadian students overall.
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YUKON

Context statement

Social context

Yukon has a total land area of 483,450 square kilometres and a population of 34,984.
The population of Whitehorse, the capital city, is 24,218, and the remaining population is
divided among 19 rural communities. (www.gov.yk.ca/aboutyukon/index.html)

Organization of the school system

There are 28 schools in Yukon, with a total enrolment from Kindergarten to Grade 12 of
about 5,066 students at the time of writing. One-half of the schools (14) are designated as
rural schools. These schools typically have small student populations, several multi-level
classes, and low pupil-teacher ratios. Seven rural schools do not offer Grades 11 and 12
and may have fewer optional programs offered in the secondary grades. There are three
Catholic schools within the Yukon public school system.

Unlike most jurisdictions in Canada, there are no school taxes in Yukon, and there

is only one school board, for Ecole Emilie-Tremblay, the territory’s only French-
language school. School superintendents work for the department of education, which
is responsible for most aspects of school operations. Almost every school has a school
council, a body that has some but not all the powers of a school board, including
responsibility for school rules, school plans, and dispute resolution.

Yukon follows the British Columbia curriculum in all subject areas. This curriculum

is sometimes adapted — with departmental approval — to reflect local needs and
conditions. As well, up to 20 per cent of a student’s educational program may be locally
developed. Schools are organized into two segments: elementary (Grades K to 7) and
secondary (Grades 8 to 12). Instructional time allotments for each subject vary in the
elementary grades but are standardized to 120 hours per course for Grades 8 to 12.

Approximately 30 per cent of Yukon students are of First Nation ancestry. These students
often participate in First Nation language programs and/or various locally developed
courses aimed at developing awareness, appreciation, and knowledge of First Nation
cultures and traditions. The remainder of the student population is predominantly of
European or British ancestry. Approximately 11 per cent of Yukon students are enrolled
in a French Immersion program, while 3 per cent attend the francophone school.
(www.education.gov.yk.ca)
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Mathematics teaching

The department of education established the curriculum and general philosophy of
education for all Yukon schools.

The Government of Yukon is a full partner in the Western and Northern Canadian
Protocol (WNCP). This protocol supports the development of common curriculum
frameworks for Western and Northern Canada. Within these frameworks, the British
Columbia program of studies forms the basis of the Yukon curriculum. This curriculum
is frequently adapted to reflect local needs and conditions. From Kindergarten to Grade
12, curriculum is organized according to four learning strands: number, patterns and
relations, shape and space, and statistics and probability.
(www.education.gov.yk.ca/psb/curriculum.html)

Mathematics assessment

Various assessment strategies are used to measure student progress. Yukon uses a
mathematics achievement test at Grades 3, 6, and 9, and department-approved exams at
the Grade 10 and 12 levels for mathematics. The achievement test consists of questions
that assess each of the four strands in mathematics and is used to inform instructional
practice along with classroom-based formative assessment strategies.
(www.education.gov.yk.ca/psb/assessment/yat.html)

Link with PCAP assessment

All Yukon Grade 8 students participated in the 2010 PCAP test. The sample size for the
territory was relatively large due to the small population size of Yukon (i.e., the sample
was, in fact, the entire population of Yukon Grade 8 students).
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Results in mathematics

Canada — Yukon: Mean scores in mathematics

CHART YK1
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The mean score of all Yukon students who completed the PCAP 2010 Mathematics
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Assessment is significantly lower than that of Canadian students overall.

Canada — Yukon: Comparison of results in mathematics by levels
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The proportion of Yukon students performing at level 2 and above is lower than that of
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Canada — Yukon: Comparison of results in mathematics by gender

CHART YK3

Yukon — Females 470t

Yukon — Males 481

440 460

Considering confidence intervals, the mean score of Yukon female students is
significantly lower than that of Canadian female students overall.

Considering confidence intervals, the mean score of Yukon male students is
significantly lower than that of Canadian male students overall.
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540

Canada — Yukon: Comparison of results in mathematics by subdomain

TaBLE YK1

Numbers and operations 500+ 2 482+ 8
Geometry and measurement 500+ 2 466 + 7
Patterns and relationships 500 £ 2 473 + 8
Data management and probability 500+ 3 466 + 10

Considering confidence intervals, the mean scores of Yukon students are significantly
lower than those of Canadian students overall in numbers and operations, geometry and

measurement, patterns and relationships, and in data management and probability.
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Science and reading results

Canada — Yukon: Mean scores in science

CHART YK4

Yukon 478 I i
440 460 480 500 520 540
Considering confidence intervals, the mean score in science of Yukon students is
significantly lower than that of Canadian students overall.
Canada — Yukon: Mean scores in reading
CHART YK5
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Considering confidence intervals, the mean score in reading of Yukon students is
significantly lower than that of Canadian students overall.
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PCAP 2010 QUESTIONNAIRES

The PCAP 2010 Grade 8 assessment included three questionnaires, one for participating
students, one for teachers, and one for school principals. The overarching structure

of the three questionnaires was derived from the Wang-Haertel-Walberg synthesis of
research on factors associated with school learning. These questionnaires also focused
on the particular need to capture factors associated with mathematics achievement.

The questionnaires are intended to contextualize the assessment results. They include
some core descriptive data useful for both policy and research; for example, student
socioeconomic status (SES), school demographics, and teacher qualifications. Various
topics also addressed policy-relevant issues. Some questions focused on the assessment’s
major domain, mathematics, with the inclusion of questions about teaching and learning
strategies and behaviours. Other questions were in areas that support the directions
identified by ministries and departments of education, even if these do not have obvious
links to achievement in the major domain. The intended purpose of this selection of
topics was to provide information useful in research applicable to mathematics.

Core questions

The core section included a limited number of questions for descriptive purposes and
for comparison or control variables in research models. Some of the topics addressed in
the student questionnaire included student gender, student Aboriginal status, student
home background, SES, immigration status, home language, and language of instruction.
Teacher questionnaires included teacher demographics, teacher qualifications and
assignments to mathematics, and teacher professional development in mathematics,
while the school questionnaire, included school demographics and governance,
community context, and composition of the student body. It was found that questions
on home language used in PCAP 2007 were insufficient to pursue that area at the level
of detail required for a special report on achievement of majority and minority official-
language groups, so this area was considerably expanded for PCAP 2010.

Gender differences in mathematics

Differences in reading achievement favouring females have been a consistent feature
of large-scale assessments. Differences in mathematics achievement tend to favour
males but are much smaller than the reading differences. The concern in the reading
questionnaires was to uncover some potential explanations for this phenomenon by
focusing explicitly on differential treatment of boys and girls in school and differential
reading-related behaviours outside of school. For mathematics, this issue is less
strongly emphasized, but there remains an interest in following trends in gender
differences over time.
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Time allocation and use

There is also a strong theoretical and empirical basis for time as a contributor to
achievement. PCAP is trying to find ways to enhance the ability to measure time
allocations and time loss by omitting previous variables that have little variance
(e.g., length of school year) and by asking some more specific questions about
engagement in school and in mathematics. These include time lost, time on subject
areas, length of class periods, homework assignment and completion, out-of-school
time relevant to learning, absenteeism, and exam times.

Special needs

A set of questions addressed some of the research and policy issues surrounding how to
treat students with learning disabilities or other difficulties that might inhibit their progress
in school. The focus is on students with lower levels of achievement (i.e., level 1) and
especially those with identified disabilities requiring some form of special treatment in the
school but who are not exempted from the PCAP assessment by virtue of these disabilities.
The broad policy context around this area is the strong movement in most jurisdictions
toward inclusion of these students in regular classes. Questions have been formulated in
the following areas: accommodations for disabilities, programming (modified programs),
and class composition.

Assessment programs

Many jurisdictions have responded to concerns about the performance of students

and schools by implementing jurisdictional assessment programs. These take different
forms and are of different degrees of maturity in different jurisdictions. Assuming

that the underlying goal of this policy direction is to improve and not merely to
describe achievement or entrench current levels, there is strong reason to examine
assessment practices in the jurisdictions, and particularly the uses made of jurisdictional
assessments. The intent here is to expand the scope of questions about assessment.
Some areas for question development are: assessment practices, teacher knowledge

of assessment principles, school and teacher use of external assessments, and student
reaction to assessment, including attitudes to low-stake assessment, teaching to the test,
strategies to prepare students for assessment, and existence and use of external

(e.g., district, provincial) assessments.

Attitudes/Motivations

A number of items were included to permit use of attitudes and motivations as control
variables in research on teaching and learning strategies. These questions dealt with
attitudes toward school and mathematics as well as self-concept and interests.
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Student learning strategies

The study of student learning strategies is considered one of the core elements of

PCAP. The questions in this key area linked to the mathematics assessment framework
dealt with student cognitive and meta-cognitive strategies in mathematics, that is, the
mathematics strategies that students use when confronting different tasks and at different
levels of difficulty.

Teaching strategies

Another small set of questions dealt with teaching perceptions purporting to contribute
to mathematics achievement. Additional information about teaching strategies was
gathered by asking students about their attendance at school and about their teacher’s
classroom practices (subject-specific).

PCAP questionnaires will attempt to “reach back,” that is, to capture the student’s longer-
term classroom experience. While this will likely be difficult to do, it can, if successful,
contribute to our understanding of students’ broader school experience and how this
relates to achievement. Questions in this section include teacher perceptions of what
contributes to mathematics achievement, student perceptions of their earlier school
experiences with mathematics, and school questions on overall instructional philosophy
and approach to mathematics learning.

Opportunity to learn

Since opportunity to learn has often been considered one of the better predictors

of achievement, a small set of questions were dedicated to the determination of the
student’s individual history of being taught mathematics and of parental activities related
to opportunities to learn. One interesting feature of the PCAP 2010 Grade 8 assessment
results is that the linkage of student performance to the three questionnaires will permit
direct association of the output data (performance results) to the contextual elements for
which information was gathered.
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COMPARISON OF READING RESULTS: 2010 TO 2007

An important feature of PCAP is to determine if the performance of students changes
over time. This type of comparison presents significant challenges. Obviously, it is not
feasible to repeat the same test on the same students over the three-year cycle. Because of
the rotation of major/minor test focus, the tests themselves in reading are not identical in
both assessments. The 2007 PCAP first involved large numbers of items in reading and
the second 2010 PCAP involved just a selection of items common to both tests. Similarly,
the mathematics test was a minor domain with a limited selection of items in PCAP 2007
and a major domain with a broader scope for assessment in PCAP 2010. Finally, for the
comparison between 2007 and 2010, there was a shift in the population definition from
an age basis (13-year-olds) to a grade basis (Grade 8).

Because of subtle but substantial changes in the mathematics and science assessment
instruments, it was possible to make the comparison only for the reading results. In
2007, reading was the major subject. To facilitate the comparison, the 2010 reading test
was constructed from a subset of the 2007 items. These items, referred to as “anchor
items,” are used to link the 2007 and the 2010 reading tests. Also, because the results
were scaled separately on the two assessments to a mean of 500 and a standard deviation
of 100, it is not possible to directly compare the scaled scores of 2007 and 2010 without
rescaling the scaled scores from one administration to the metric of the other.

Scientific description of the actual process
used to ensure a valid comparison

o  Grade 8 students were selected from the 2007 sample for the comparison.
« Item parameters for the anchor items were extracted from the 2010 reading test.

o These item parameters were applied to the same items in the 2007 reading test and
the whole of that test was recalibrated from these parameters.

o Mean scores were computed for the Grade 8 students in both years, using the
anchor items for 2010 and the full recalibrated test for 2007.

o The difference between 2007 and 2010 means was computed for the overall pan-
Canadian results and the results by the following: jurisdiction, language, gender,
jurisdiction by gender, and jurisdiction by language.

o The mean differences were rescaled to the 2010 reporting scale, with a mean of 500
and a standard deviation of 100.

« Standard error and confidence interval estimates for the change scores were
computed by combining the jurisdictional standard error estimates from PCAP
2007 and PCAP 2010.

o The mean differences were added to or subtracted from the 2010 scores to create
comparisons based on the 2010 reported scores.

o The comparative results were presented graphically, with error bars representing
the confidence intervals, as in the other sections of this report.
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It is important to note that the 2007 results given here are valid for comparison with the
2010 assessment but cannot be compared directly with the original 2007 results. This

is because the 2007 scores used for the comparison have been rescaled onto the 2010
metric using the common item parameters of the anchor items. Also, these 2007 scores
are based on only the Grade 8 students completing the test rather than the full 2007
population of 13-year-olds. In 2010 there may have been a range of ages for students in
Grade 8. What follows, then, are comparisons of the performance by Grade 8 students in
both administrations based on the rescaled results for 2007.

Cuart 7-1 Reading mean score comparisons overall, by language, by gender
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Considering confidence intervals, the mean score in reading of Grade 8 students in 2010
is significantly lower than that of Grade 8 students in 2007.

Considering confidence intervals, the mean score in reading of Grade 8 students enrolled
in English schools in 2010 is not significantly different from that of Grade 8 students
enrolled in English schools in 2007.

Considering confidence intervals, the mean score in reading of Grade 8 students enrolled
in French schools in 2010 is significantly lower than that of Grade 8 students enrolled in
French schools in 2007.
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Considering confidence intervals, for both females and males, the mean score in reading
of Grade 8 students in 2010 is significantly lower than that of Grade 8 female and male
students in 2007. Females have higher mean scores in reading than males in both 2007
and 2010. The difference between the mean scores in reading of females and males in
2010 is greater than it was in 2007.

CHART 7-2 Reading mean score comparisons 2010-2007 by jurisdiction
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Considering the confidence intervals, the mean scores in reading of Grade 8
Saskatchewan and New Brunswick students in 2010 are significantly higher than that of
their Grade 8 counterparts in 2007.

Considering the confidence intervals, there are no significant differences in the mean
scores in reading of Grade 8 students from British Columbia, Alberta, Manitoba,
Ontario, Nova Scotia, Prince Edward Island, and Newfoundland and Labrador in 2010
when compared to that of their Grade 8 counterparts in 2007.

Considering the confidence intervals, the mean scores in reading of Grade 8 students
from Quebec and Yukon in 2010 are significantly lower than that of their Grade 8
counterparts in 2007.
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CHART 7-3 Reading mean score comparisons 2010-2007 by jurisdiction, by language
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Considering the confidence intervals, the mean score in reading of Grade 8 students
in New Brunswick enrolled in English schools in 2010 is significantly higher than that
of their Grade 8 counterparts in 2007. Considering the confidence intervals, the mean
score in reading of students in Grade 8 in Yukon enrolled in English schools in 2010 is
significantly lower than that of Grade 8 students enrolled in English schools in 2007.

Considering the confidence intervals, the mean score in reading of Grade 8 students in
Manitoba enrolled in French schools in 2010 is significantly higher than that of Grade 8
students enrolled in French schools in 2007.

Considering the confidence intervals, there are no significant differences in the mean
scores in reading of Grade 8 students in 2010, enrolled in either English or French
schools, from British Columbia, Alberta, Saskatchewan, Ontario, and Nova Scotia when
compared to that of their Grade 8 counterparts in 2007. As well, there are no significant
differences in the mean scores in reading of Grade 8 students for Manitoba, Prince
Edward Island, and Newfoundland and Labrador students enrolled in English schools, or
for New Brunswick students enrolled in French schools.

Considering the confidence intervals, there are no significant differences in the mean
score in reading of Grade 8 students in Quebec enrolled in English schools in 2010 when
compared to that of their counterparts in 2007. Considering the confidence intervals, the
mean score in reading of Grade 8 students in Quebec enrolled in French schools in 2010
is significantly lower than that of their Grade 8 counterparts in 2007.
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The Pan-Canadian Assessment Program is the most recent CMEC initiative to inform
Canadians on how well their education systems may be meeting the needs of students
and society. As well, the information gained from such an assessment gives ministers of
education a basis for examining the curriculum and other aspects of their school system.

This report describes the performance of Grade 8 students in the second administration
of PCAP, in which the major domain was mathematics and the secondary or minor
domains were science and reading. The mathematics component encompasses more of
the actual curricula of all Canadian jurisdictions, while the science component contains
questions on a limited number of associated subdomains, and the reading component
maintains a focus on the same subdomains as in 2007, but with fewer items.

Participation in the testing process can be a demanding exercise. PCAP does not
provide student results on an individual basis, which means that it can appear to be of
no immediate consequence to them. Therefore, it is a tribute to the students and the
teachers who participated in the administration process that they so readily and clearly
applied themselves to the tasks demanded of them.

Overview of results

Test design

Based on a review of contemporary research and the curricula from all jurisdictions

in each subject area for the grade level, the development process for the test included

a bilingual framework-writing team, a bilingual item-development team, a validation
process, and field testing, all under the constant review of and feedback from the
jurisdictions and their particular subject experts. The data in this case indicate that the
design and content of the instruments were sound, engaging students effectively. The
instruments provided reliable and valid data on specific pan-Canadian curriculum-based
objectives. The range of scenarios and item designs appears to have engaged students
sufficiently to allow them to demonstrate their proficiency in mathematics, science, and
reading.

Performance

In mathematics, the mean scores of Grade 8 students from Quebec and Ontario were
above the Canadian mean score, while those of students from Alberta were at the
Canadian mean score.

The majority of Canadian students performed academically in mathematics at or
above Grade 8-level expectations; for example, in mathematics, for all jurisdictions, the
percentage range of achievement was 84 to 93 per cent at level 2 and above. In three of
the jurisdictions, 92 per cent or more of the students demonstrated performance at or
above the Canadian expectation for this group.
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In science, the mean scores of Grade 8 Alberta and Ontario students were significantly
higher than that of Canadian students overall. Students in British Columbia and Prince
Edward Island obtained mean scores that were not statistically different from that of
Canadian students overall.

In reading, the mean score of Grade 8 Ontario students was significantly higher than that
obtained by Canadian students overall. Students in Alberta and British Columbia obtained
mean scores that were not statistically different from that of Canadian students overall.

Performance by gender

There were no significant differences in the mean scores of males and females in
mathematics overall. The percentage of female students achieving level 2 and above

was the same as the proportion of male students performing at level 2 and above. The
percentage of males achieving level 3 and above was higher than that of females. In other
words, although there were just as many males as females performing at the appropriate
Grade level in mathematics, there seemed to be more males who demonstrated a higher
level of mathematics skills and knowledge than there were females at these higher levels.

The mean scores of female students in science and reading were significantly higher than
the mean scores of male students.

Pan-Canadian results by subdomain in mathematics

The test design of the mathematics component of the assessment focused on the specific
mathematics subdomains of numbers and operations, geometry and measurement,
patterns and relationships, and data management and probability. In numbers and
operations, the mean score of Quebec students was significantly higher than those of
Canadian students overall and those of other jurisdictions. Alberta and Ontario mean
scores were not significantly different from the Canadian mean score. In geometry and
measurement, the mean scores of Quebec and Ontario students were significantly higher
than those of Canadian students overall and those of other jurisdictions. In patterns and
relationships, the mean scores of Ontario students were significantly higher than those of
Canadian students overall and those of other jurisdictions. The mean scores of students
in Quebec and Alberta were not significantly different from the Canadian mean score. In
data management and probability, the mean scores of Quebec students were significantly
higher than those of Canadian students overall and those of other jurisdictions. The
mean scores of students in Ontario and Alberta were not significantly different from the
Canadian mean score.

Pan-Canadian results by process in mathematics

For the first time, a pan-Canadian mathematics assessment is providing results for some
of the processes associated with how students acquire and use mathematics knowledge.

A defined set of items was used to quantify student performance linked to some of these
processes, including problem solving and communication. For problem solving, the mean
scores of students from Quebec and Ontario were significantly higher than the Canadian
mean score. In general, students who scored well on communication had higher mean
scores than those who had more difficulty explaining their work or reasoning.
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Performance comparisons in reading over time

This second administration of PCAP allows for comparisons of results over time. In
order to allow for comparison of performance of Grade 8 students from 2010 to 2007,
results had to be extracted from the general 2007 results. Overall, Grade 8 students
performed significantly lower in 2010 than in 2007. However, the mean score in reading
of Grade 8 students enrolled in English schools in 2010 was not significantly different
than that of their counterparts in 2007. The mean score in reading of Grade 8 students
enrolled in French schools in 2010 was significantly lower than that of Grade 8 students
enrolled in French schools in 2007.

Grade 8 students in Saskatchewan and New Brunswick had mean scores in reading in
2010 significantly higher than that of their counterparts in 2007. There were no significant
differences in mean scores in reading of students in British Columbia, Alberta, Manitoba,
Ontario, Nova Scotia, Prince Edward Island, and Newfoundland and Labrador in 2010
when compared to that of their Grade 8 counterparts in 2007.

In terms of language, there was no significant difference between the mean scores in
reading in 2010 and those in 2007 for students enrolled in either French or English
schools in British Columbia, Alberta, Saskatchewan, Ontario, and Nova Scotia. While
the mean score in reading of New Brunswick Grade 8 students was significantly higher
for students enrolled in English schools in 2010 than that of their counterparts enrolled
in English schools in 2007, there was no significant difference in mean scores in reading
of Quebec Grade 8 students enrolled in English schools in 2010 when compared with
that of their counterparts enrolled in English schools in 2007. The mean score in reading
of Grade 8 students in Yukon enrolled in English schools in 2010 was significantly lower
than that of their counterparts enrolled in English schools in 2007.

In terms of gender, female students had overall higher mean scores in reading than males
in both 2007 and 2010. The difference between females and males in 2010 was greater
than it was in 2007.

Final statement

The results of this assessment suggest that Canadian jurisdictions are addressing the
demands and practices in mathematics, and that the majority of students know and use
their knowledge and skills in practical day-to-day activities.

The PCAP 2010 results provide both affirmation and direction for Canadian jurisdictions
and classrooms. While students appear to understand what is expected of them in
mathematics and appear to practise the key aspects when completing mathematical
tasks, there is room for improvement. As well, there are numerous students at level 1 for
whom mathematics remains a challenging subject.

Overall, the PCAP testing reaffirms that CMEC’s large-scale assessment projects
offer innovative and contemporary direction on education policy, curriculum, and
classroom practices.
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APPENDIX

Mathematics

TasLE A-1 Pan-Canadian results in mathematics

British Columbia 481 3.6
Alberta 495 4.0
Saskatchewan 474 3.8
Manitoba 468 4.2
Ontario 507 4.0
Quebec 515 39
New Brunswick 478 3.9
Nova Scotia 474 3.9
Prince Edward Island 460 8.3
Newfoundland and Labrador 472 5.2
Yukon 469 7.7
Canada 500 2.2

TaBLE A-2 Pan-Canadian results in mathematics by language — English

British Columbia (E) 481 3.8
Alberta (E) 495 3.9
Saskatchewan (E) 474 3.8
Manitoba (E) 467 4.2
Ontario (E) 507 4.7
Quebec (E) 507 6.6
New Brunswick (E) 466 4.9
Nova Scotia (E) 473 4.3
Prince Edward Island (E) 460 10.3
Newfoundland and Labrador (E) 472 5.2
Yukon (E) 468 8.2
Canada (E) 495 2.4
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TaBLE A-3 Pan-Canadian results in mathematics by language — French

British Columbia (F) 504 5.0
Alberta (F) 504 5.3
Saskatchewan (F) 498 7.1
Manitoba (F) 480 3.5
Ontario (F) 511 3.7
Quebec (F) 516 3.5
New Brunswick (F) 507 53
Nova Scotia (F) 503 3.2
Canada (F) 515 3.8

TaBLE A-4 Comparison of performance in mathematics by gender*

British Columbia 475 4.9 490 5.4 -15
Alberta 491 4.8 500 4.8 -9
Saskatchewan 475 53 477 5.0 -2
Manitoba 468 5.1 470 6.0 -3
Ontario 509 6.1 508 5.8 1
Quebec 513 4.6 523 5.5 -10
New Brunswick 486 5.8 473 53 12
Nova Scotia 478 4.6 473 5.9 5
Prince Edward Island 453 11.1 468 1.7 -15
Newfoundland and Labrador 476 6.4 471 8.0 5
Yukon 470 11.6 481 11.9 -1
Canada 499 3.0 504 2.9 -5

* Only those students who indicated their gender on the Student Questionnaire are included in the analysis. Overall, 801 students are not
included in this analysis.




TaBLE A-5 Distribution of levels of performance in mathematics

British Columbia 11 50 37 2
Alberta 7 50 40 3
Saskatchewan 10 55 33 1
Manitoba 16 50 33 1
Ontario 8 43 45 5
Quebec 8 38 50 4
New Brunswick 11 52 35 2
Nova Scotia 12 53 32 2
Prince Edward Island 13 58 29 0
Newfoundland and Labrador 12 52 35 2
Yukon 14 53 30 3
Canada 9 45 43 4

TaBLE A-6 Distribution of levels of performance in mathematics by language — English

British Columbia (E) 11 50 37 2
Alberta (E) 7 50 40 3
Saskatchewan (E) 10 55 33 1
Manitoba (E) 16 50 33 1
Ontario (E) 8 43 45 5
Quebec (E) 9 42 44 5
New Brunswick (E) 13 56 31 1
Nova Scotia (E) 12 53 32 2
Prince Edward Island (E) 13 58 29 0
Newfoundland and Labrador (E) 12 52 35 2
Yukon (E) 14 53 30 3
Canada (E) 9 47 41 4
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TaBLE A-7 Distribution of levels of performance in mathematics by language — French

British Columbia (F) 5 46 46 3
Alberta (F) 4 50 45 2
Saskatchewan (F) 9 45 43 2
Manitoba (F) 9 58 32 2
Ontario (F) 6 43 46 5
Quebec (F) 8 38 51 4
New Brunswick (F) 9 42 45 5
Nova Scotia (F) 7 47 44 3
Canada (F) 8 38 50 4

TaBLE A-8 Distribution of levels of performance in mathematics by jurisdiction, by gender*

British Columbia 11 52 36 2 9 49 39 4
Alberta 6 53 39 3 8 46 43 4
Saskatchewan 9 56 33 1 11 54 34 1
Manitoba 15 50 34 1 15 50 33 2
Ontario 8 44 44 5 7 42 47 4
Quebec 7 40 50 3 7 36 51 6
New Brunswick 9 50 39 2 13 52 32 2
Nova Scotia 10 54 34 2 13 53 32 3
Prince Edward Island 15 57 28 0 11 58 31 0
F:t"’::‘(’;(')':d'a"d and 10 54 35 1 14 50 35 2
Yukon 12 57 29 2 12 49 35 4
Canada 8 46 42 3 8 43 45 4

* Only those students who indicated their gender on the Student Questionnaire are included in the analysis. Overall, 801 students are not

included in this analysis.




TaBLE A-9 Pan-Canadian results in mathematics by subdomain — numbers and operations

British Columbia 488 3.7
Alberta 501 4.3
Saskatchewan 488 3.7
Manitoba 476 4.5
Ontario 498 3.9
Quebec 520 3.8
New Brunswick 487 3.7
Nova Scotia 477 3.8
Prince Edward Island 472 8.3
Newfoundland and Labrador 475 5.7
Yukon 482 7.8
Canada 500 2.1

TaBLE A-10 Pan-Canadian results in mathematics by subdomain — geometry and measurement

British Columbia 472 3.3
Alberta 485 3.9
Saskatchewan 464 3.8
Manitoba 459 3.3
Ontario 513 4.0
Quebec 517 39
New Brunswick 472 3.9
Nova Scotia 477 3.8
Prince Edward Island 449 8.1
Newfoundland and Labrador 467 4.6
Yukon 466 6.8
Canada 500 2.0
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TaBLE A-11 Pan-Canadian results in mathematics by subdomain — patterns and relationships

British Columbia 487 3.8
Alberta 495 4.0
Saskatchewan 473 4.0
Manitoba 478 4.2
Ontario 511 4.3
Quebec 504 39
New Brunswick 476 4.3
Nova Scotia 475 3.8
Prince Edward Island 463 8.6
Newfoundland and Labrador 479 5.2
Yukon 473 7.7
Canada 500 2.1

TaBLE A-12 Pan-Canadian results in mathematics by subdomain — data management and probability

British Columbia 489 4.6
Alberta 496 5.4
Saskatchewan 477 5.0
Manitoba 473 5.7
Ontario 505 6.0
Quebec 510 5.3

New Brunswick 489 5.4
Nova Scotia 488 5.1

Prince Edward Island 469 10.0
Newfoundland and Labrador 490 6.7
Yukon 466 10.4
Canada 500 3.1
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numbers and operations

TaBLE A-13 Pan-Canadian results in mathematics by subdomain, by language (English) —

British Columbia (E) 488 3.6
Alberta (E) 501 4.8
Saskatchewan (E) 488 4.0
Manitoba (E) 476 4.2
Ontario (E) 498 4.4
Quebec (E) 511 6.1
New Brunswick (E) 479 5.2
Nova Scotia (E) 476 4.3
Prince Edward Island (E) 471 11.0
Newfoundland and Labrador (E) 475 5.5
Yukon (E) 481 8.4
Canada (E) 494 2.3

geometry and measurement

TaBLE A-14 Pan-Canadian results in mathematics by subdomain, by language (English) —

British Columbia (E) 472 3.4
Alberta (E) 485 3.5
Saskatchewan (E) 464 3.4
Manitoba (E) 458 3.7
Ontario (E) 513 5.1
Quebec (E) 506 6.5
New Brunswick (E) 457 4.4
Nova Scotia (E) 476 4.5
Prince Edward Island (E) 449 9.9
Newfoundland and Labrador (E) 467 4.9
Yukon (E) 465 7.1
Canada (E) 494 2.5
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TaBLE A-15 Pan-Canadian results in mathematics by subdomain, by language (English) —
patterns and relationships

British Columbia (E) 487 3.9
Alberta (E) 495 4.1
Saskatchewan (E) 473 3.9
Manitoba (E) 478 3.9
Ontario (E) 511 4.8
Quebec (E) 500 6.4
New Brunswick (E) 465 4.8
Nova Scotia (E) 475 4.2
Prince Edward Island (E) 463 10.5
Newfoundland and Labrador (E) 479 4.8
Yukon (E) 472 8.2
Canada (E) 499 2.5

TaBLE A-16 Pan-Canadian results in mathematics by subdomain, by language (English) —
data management and probability

British Columbia (E) 489 5.5
Alberta (E) 496 6.8
Saskatchewan (E) 477 5.9
Manitoba (E) 473 5.7
Ontario (E) 505 5.6
Quebec (E) 501 9.2
New Brunswick (E) 479 8.1
Nova Scotia (E) 487 5.9
Prince Edward Island (E) 470 13.6
Newfoundland and Labrador (E) 490 8.3
Yukon (E) 464 13.8
Canada (E) 496 3.6
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TaBLE A-17 Pan-Canadian results in mathematics by subdomain, by language (French) —
numbers and operations

British Columbia (F) 513 5.1
Alberta (F) 509 6.1
Saskatchewan (F) 522 7.7
Manitoba (F) 492 3.5
Ontario (F) 502 4.0
Quebec (F) 521 3.5
New Brunswick (F) 507 5.2
Nova Scotia (F) 499 3.4
Canada (F) 519 3.5

TaBLE A-18 Pan-Canadian results in mathematics by subdomain, by language (French) —
geometry and measurement

British Columbia (F) 497 4.8
Alberta (F) 486 53
Saskatchewan (F) 481 7.2
Manitoba (F) 468 3.5
Ontario (F) 519 3.5
Quebec (F) 518 3.4
New Brunswick (F) 508 5.2
Nova Scotia (F) 514 3.2
Canada (F) 518 3.6

TABLE A-19 Pan-Canadian results in mathematics by subdomain, by language (French) —
patterns and relationships

British Columbia (F) 498 5.3
Alberta (F) 505 5.8
Saskatchewan (F) 481 7.3
Manitoba (F) 482 4.1
Ontario (F) 513 3.7
Quebec (F) 504 3.2
New Brunswick (F) 503 5.3
Nova Scotia (F) 494 3.4
Canada (F) 504 3.7
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TaBLE A-20 Pan-Canadian results in mathematics by subdomain, by language (French) —
data management and probability

British Columbia (F) 498 14.6
Alberta (F) 509 13.5
Saskatchewan (F) 487 22.7
Manitoba (F) 479 11.5
Ontario (F) 505 59
Quebec (F) 511 5.5
New Brunswick (F) 513 8.5
Nova Scotia (F) 514 12.7
Canada (F) 511 5.5

TaBLE A-21 Pan-Canadian results in mathematics by subdomain, by gender* — numbers and operations

British Columbia 481 5.1 498 5.5 -17
Alberta 493 5.2 509 53 -16
Saskatchewan 484 5.6 495 5.2 -1
Manitoba 472 5.0 482 6.0 -10
Ontario 496 6.1 502 5.4 -6
Quebec 514 4.5 529 5.7 -15
New Brunswick 489 6.2 486 5.1 3
Nova Scotia 477 4.8 479 6.1 -2
Prince Edward Island 461 11.6 481 12.6 -20
Newfoundland and Labrador 473 6.0 478 8.4 -5
Yukon 477 12.4 498 12.1 -21
Canada 496 2.8 507 2.6 -1

* Only those students who indicated their gender on the Student Questionnaire are included in the analysis. Overall, 801 students are not

in

cluded in this analysis.
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TaBLE A-22 Pan-Canadian results in mathematics by subdomain, by gender* — geometry and measurement

British Columbia 466 4.5 482 4.8 -16
Alberta 483 4.6 487 4.9 -4
Saskatchewan 464 5.0 466 4.7 -2
Manitoba 461 4.1 459 5.4 2
Ontario 516 53 513 5.7 3
Quebec 514 5.0 524 5.1 -10
New Brunswick 477 5.2 470 55 7
Nova Scotia 480 4.8 476 5.4 4
Prince Edward Island 441 10.4 456 12.5 -15
Newfoundland and Labrador 468 6.6 468 7.4 0
Yukon 468 11.1 473 10.7 -5
Canada 499 3.3 503 3.1 -4

* Only those students who indicated their gender on the Student Questionnaire are included in the analysis. Overall, 801 students are not
included in this analysis.

TaBLE A-23 Pan-Canadian results in mathematics by subdomain, by gender* — patterns and relationships

British Columbia 485 5.0 491 5.6 -6
Alberta 493 5.6 497 5.1 -4
Saskatchewan 476 5.7 473 5.6 3
Manitoba 481 5.8 477 5.9 4
Ontario 516 6.1 510 6.1 6
Quebec 505 4.7 507 4.9 -2
New Brunswick 487 6.1 468 5.2 19
Nova Scotia 481 4.5 472 5.7 9
Prince Edward Island 463 14.2 466 11.2 -3
Newfoundland and Labrador 484 7.2 475 7.5 9
Yukon 474 11.5 484 11.9 -10
Canada 502 2.8 501 2.9 1

* Only those students who indicated their gender on the Student Questionnaire are included in the analysis. Overall, 801 students are not
included in this analysis.
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TaBLE A-24 Pan-Canadian results in mathematics by subdomain, by gender* —
data management and probability

British Columbia 485 7.9 496 8.3 -1
Alberta 498 7.5 495 7.2 3
Saskatchewan 480 8.3 476 7.7 4
Manitoba 476 7.8 472 8.2 4
Ontario 509 7.2 502 8.1 7
Quebec 512 6.5 513 8.3 -1
New Brunswick 496 9.6 483 7.7 13
Nova Scotia 498 8.4 480 8.0 18
Prince Edward Island 464 20.7 474 14.6 -10
Newfoundland and Labrador 499 11.4 484 12.1 15
Yukon 475 19.8 469 22.7 6
Canada 502 4.7 500 4.1 2

* Only those students who indicated their gender on the Student Questionnaire are included in the analysis. Overall, 801 students are not
included in this analysis.
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Science

TaBLE A-25 Pan-Canadian results in science by jurisdiction

British Columbia 497 3.4
Alberta 515 3.7
Saskatchewan 488 4.2
Manitoba 486 3.9
Ontario 510 4.1
Quebec 486 3.8
New Brunswick 487 3.9
Nova Scotia 489 4.0
Prince Edward Island 493 10.2
Newfoundland and Labrador 487 5.8
Yukon 478 7.8
Canada 500 2.0

TaBLE A-26 Pan-Canadian results in science by jurisdiction, by language — English

British Columbia (E) 497 3.7
Alberta (E) 515 3.3
Saskatchewan (E) 488 3.8
Manitoba (E) 486 4.5
Ontario (E) 510 4.4
Quebec (E) 490 6.2
New Brunswick (E) 489 4.7
Nova Scotia (E) 489 4.1
Prince Edward Island (E) 493 10.9
Newfoundland and Labrador (E) 487 6.0
Yukon (E) 478 9.0
Canada (E) 504 2.5
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TaBLE A-27 Pan-Canadian results in science by jurisdiction, by language — French

British Columbia (F) 496 5.7
Alberta (F) 506 5.7
Saskatchewan (F) 486 7.5
Manitoba (F) 482 3.8
Ontario (F) 497 3.6
Quebec (F) 486 3.5
New Brunswick (F) 482 5.0
Nova Scotia (F) 501 3.4
Canada (F) 487 3.3

TaBLE A-28 Pan-Canadian results in science by jurisdiction, by gender*

British Columbia 501 5.1 497 4.6 4
Alberta 520 5.2 511 5.3 9
Saskatchewan 497 6.6 483 5.5 15
Manitoba 490 7.0 485 6.5 6
Ontario 517 55 505 5.6 12
Quebec 494 5.0 483 5.4 11
New Brunswick 500 6.1 478 5.2 22
Nova Scotia 499 5.1 482 5.8 17
Prince Edward Island 497 13.6 491 14.2 6
Newfoundland and Labrador 497 7.3 481 7.3 15
Yukon 477 12.0 492 12.0 -14
Canada 507 2.7 496 3.1 11

* Only those students who provided their gender on the Student Questionnaire are included in the analysis. Overall, 801 students are not
included in this analysis.
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Reading

TABLE A-29 Pan-Canadian results in reading by jurisdiction

British Columbia 499 3.7
Alberta 506 4.0
Saskatchewan 491 3.9
Manitoba 478 3.8
Ontario 515 3.9
Quebec 481 3.6
New Brunswick 479 3.9
Nova Scotia 489 4.0
Prince Edward Island 481 9.0
Newfoundland and Labrador 486 5.2
Yukon 465 7.1
Canada 500 2.2

TaBLE A-30 Pan-Canadian results in reading by jurisdiction, by language — English

British Columbia (E) 499 3.9
Alberta (E) 506 4.0
Saskatchewan (E) 492 3.9
Manitoba (E) 478 4.0
Ontario (E) 517 5.0
Quebec (E) 492 5.9
New Brunswick (E) 486 53
Nova Scotia (E) 489 3.5
Prince Edward Island (E) 482 10.3
Newfoundland and Labrador (E) 486 5.0
Yukon (E) 464 7.3
Canada (E) 507 2.1
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TaBLE A-31 Pan-Canadian results in reading by jurisdiction, by language — French

British Columbia (F) 473 5.1
Alberta (F) 490 5.2
Saskatchewan (F) 468 8.0
Manitoba (F) 468 4.0
Ontario (F) 481 3.7
Quebec (F) 480 3.6
New Brunswick (F) 464 4.5
Nova Scotia (F) 475 2.9
Canada (F) 480 3.6

TaBLE A-32 Pan-Canadian results in reading by jurisdiction, by gender*

British Columbia 511 5.7 491 5.4 20
Alberta 516 5.4 497 4.5 19
Saskatchewan 504 5.9 482 5.1 22
Manitoba 494 5.5 466 5.9 28
Ontario 530 6.1 503 5.6 27
Quebec 498 4.5 471 5.4 27
New Brunswick 501 4.9 462 59 39
Nova Scotia 501 5.0 480 5.8 21
Prince Edward Island 491 13.5 474 13.6 17
Newfoundland and Labrador 506 7.4 468 7.3 38
Yukon 474 11.9 467 10.8 7
Canada 515 2.6 489 3.3 26

* Only those students who provided their gender on the Student Questionnaire are included in the analysis. Overall, 801 students are not
included in this analysis.
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TaBLE A-33 Reading mean score comparisons 2010-2007 by jurisdiction, by language

British Columbia (E) 499 3.9 495 4.6
British Columbia (F) 473 5.1 476 13.9
Alberta (E) 506 4.1 502 4.0
Alberta (F) 490 5.2 490 7.5
Saskatchewan (E) 492 3.9 482 4.0
Saskatchewan (F) 468 8.0 474 28.2
Manitoba (E) 478 4.0 482 4.6
Manitoba (F) 468 4.0 437 7.7
Ontario (E) 517 5.0 516 4.6
Ontario (F) 481 3.7 482 53
Quebec (E) 492 5.9 492 5.4
Quebec (F) 480 3.6 544 6.3
New Brunswick (E) 486 53 471 3.9
New Brunswick (F) 464 4.5 470 3.9
Nova Scotia (E) 489 3.5 484 3.9
Nova Scotia (F) 475 2.9 479 10.3
Prince Edward Island 482 10.3 470 4.0
Newfoundland and Labrador 486 5.0 478 5.1
Yukon 464 7.3 483 10.6
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Student participation and exemption rates

TABLE A-34 Students’ participation rate by jurisdiction, by language

British Columbia (E) 3,559 212 6.0 19 0.5 3,328 93.5
British Columbia (F) 248 16 6.5 1 0.4 231 93.1
Alberta (E) 3,451 254 7.4 14 0.4 3,183 92.2
Alberta (F) 348 16 4.6 0 0.0 332 95.4
Saskatchewan (E) 2,983 124 4.2 21 0.7 2,838 95.1
Saskatchewan (F) 82 2 2.4 0 0.0 80 97.6
Manitoba (E) 3,027 210 6.9 29 1.0 2,788 92.1
Manitoba (F) 349 23 6.6 4 1.1 322 92.3
Ontario (E) 3,522 139 3.9 9 0.3 3,374 95.8
Ontario (F) 2,623 110 4.2 4 0.2 2,509 95.7
Quebec (E) 1,875 153 8.2 19 1.0 1,703 90.8
Quebec (F) 3,807 227 6.0 46 1.2 3,534 92.8
New Brunswick (E) 1,711 90 5.3 10 0.6 1,611 94.2
New Brunswick (F) 1,107 49 4.4 5 0.5 1,053 95.1
Nova Scotia (E) 2,735 173 6.3 14 0.5 2,548 93.2
Nova Scotia (F) 308 9 2.9 4 1.3 295 95.8
Prince Edward Island 510 24 4.7 2 0.4 484 94.9
Newfoundland and Labrador 2,017 149 7.4 7 0.3 1,861 92.3
Yukon 345 39 1.3 1 0.3 305 88.4
Canada 34,607 2,019 5.8 209 0.6 32,379 93.6

* The number of eligible students does not include exempted students (see Table A-35).
** The students’ participation rate was calculated the following way: number of participating students/number of eligible students
(participating students + non-participating students).
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TABLE A-35 Students’ exemption rates

British Columbia 3,911 7 0.2 81 2.1 16 0.4 104 2.7
Alberta 3,954 9 0.2 117 3.0 29 0.7 155 3.9
Saskatchewan 3,186 6 0.2 77 2.4 38 1.2 121 3.8
Manitoba 3,560 6 0.2 118 3.3 60 1.7 184 5.2
Ontario 6,260 8 0.1 91 1.5 16 0.3 115 1.8
Quebec 5,721 2 0.0 21 0.4 16 0.3 39 0.7
New Brunswick 2,928 8 0.3 98 33 4 0.1 110 3.8
Nova Scotia 3,244 7 0.2 189 5.8 5 0.2 201 6.2
Prince Edward Island 547 10 1.8 24 4.4 3 0.5 37 6.8
Newfoundland and Labrador 2,120 16 0.8 83 3.9 4 0.2 103 4.9
Yukon 365 18 4.9 2 0.5 0 0.0 20 55
Canada 35,796 97 0.3 901 2.5 191 0.5 | 1,189 3.3

* The students’ exemption rate was calculated the following way: number of exempted students/total number of eligible students sampled
(participating students + non-participating students + exempted students).

TaBLE A-36 School response rates

British Columbia 150 13 163 147 98.0 11 84.6 158 96.9
Alberta 147 22 169 145 98.6 22 100.0 167 98.8
Saskatchewan 150 8 158 149 99.3 7 87.5 156 98.7
Manitoba 150 15 165 150 100.0 15 100.0 165 100.0
Ontario 150 152 302 144 96.0 142 93.4 286 94.7
Quebec 119 150 269 87 73.1 130 86.7 217 80.7
New Brunswick 91 63 154 89 97.8 62 98.4 151 98.1
Nova Scotia 137 10 147 136 99.3 10 100.0 146 99.3
Prince Edward Island 25 0 25 23 92.0 2 0 25 100.0
Faet‘)’::‘;‘;':d'a"d and 124 0 124 122 | 984 0 0 122 | 984
Yukon 11 0 11 9 81.8 1 10 90.9
Canada 1,254 433 1,687 1,201 95.8 402 92.8 | 1,603 95.0

* The schools’ response rate was calculated the following way: number of participating schools/number of selected schools (participating
schools + non-participating schools).
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