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The Council of Ministers of Education, Canada (CMEC) was formed in 1967 by the ministers
responsible for education to provide a forum in which they could discuss matters of mutual
interest, undertake educational initiatives cooperatively, and represent the interests of the
provinces and territories with national educational organizations, the federal government,
foreign governments, and international organizations. CMEC is the national voice for education
in Canada and, through CMEC, the provinces and territories work collectively on common
objectives in a broad range of activities, including education in early childhood and at the
elementary, secondary, and postsecondary levels, and adult learning.

Through the CMEC Secretariat, the Council serves as the organization in which ministries and
departments of education undertake cooperatively the activities, projects, and initiatives of
particular interest to all provinces and territories.' One of the activities on which they
cooperate is the development and implementation of pan-Canadian testing based on
contemporary research and best practices in the assessment of student achievement in core
subjects.
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Chapter 1. Pan-Canadian Assessment Program: An Overview

Context

Canadian ministries and departments of education have been participating in a number of
assessments for approximately 20 years to measure students’ skills in reasoning, problem
solving, and communication to help prepare students for the future. At the international level,
through the Council of Ministers of Education, Canada (CMEC), students have participated in
the 2000, 2003, 2006, 2009, 2012, 2015, and 2018 Programme for International Student
Assessment (PISA) (involving over 80 countries and economies in 2018), the 2011 and 2016
Progress in International Reading Literacy Study (PIRLS) (involving over 60 countries), the 2015
and 2019 Trends in International Mathematics and Science Study (TIMSS) (involving
approximately 65 countries, and the 2013 International Computer and Information Literacy
Study (ICILS) (involving approximately 20 countries). Most provinces/territories also conduct
their own evaluations of students at different stages in their schooling. To examine the teacher
context, some provinces have participated, through CMEC, in the Teacher Education and
Development Study in Mathematics (TEDS-M) in 2008 and the Teaching and Learning
International Survey (TALIS) in 2013. The Program for the International Assessment of Adult
Competencies (PIAAC) was conducted in 2012 as a broad study of adult literacy, numeracy, and
problem solving involving 25 countries, including Canada. Canadians have long been interested
in how well their education systems are meeting the needs of students and society.

Pan-Canadian assessment

To study and report on student achievement in a Canadian context, CMEC initiated the School
Achievement Indicators Program (SAIP) in 1989 to assess the achievement of 13- and 16-year-
old students in Canada. SAIP was a cyclical pan-Canadian assessment program that examined
student achievement in reading and writing, mathematics, and science between 1993 and
2004. In 2003, the provincial and territorial ministers of education, through CMEC, agreed to
develop PCAP to replace SAIP. The major domain of each PCAP assessment is one of these areas
of learning, but each assessment includes the other two subject areas as minor domains.

School programs and curricula differ from one part of the country to another, so comparing
results from these programs is a complex task. However, young Canadians in different
provinces and territories learn many similar skills in reading, mathematics, and science. PCAP
was 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
provincial/territorial assessments with comparative Canada-wide data on the achievement
levels attained by Grade 8/Secondary Il students across the country.

PCAP is designed as a system-level assessment to be used primarily by provincial ministries of
education to examine their educational systems. Information gathered by each assessment has
given ministers of education a basis for examining curricula and other aspects of the school
systems. PCAP data is reported at provincial/territorial levels, by language of the school system,
and by gender. The goal of national and international large-scale assessments is to provide



reliable information about academic achievement and to gain a better understanding of the
contextual factors influencing it. They provide policy-makers, administrators, teachers, and
researchers with powerful insights into the functioning of education systems and how they
might be improved. However, it should be noted that the assessment is not designed to report
valid results at the student, school, or school board/district level.

In 2007, PCAP was first administered to 13-year-old students. As of 2010, it is administered to
Grade 8/Secondary Il students and, whenever possible, intact classes are selected to minimize
the disruption to classrooms and schools.

PCAP does not address individual student performance, nor does it involve comparisons
between students, schools, or school boards/districts. PCAP results are not made available to
teachers, school boards/districts, regions, or ministries/departments of education to assess
students’ school performance.

Participation

Ten provinces and one territory (Yukon) in Canada participated in the first two administrations
of PCAP in 2007 and 2010. Ten provinces participated in PCAP 2013 and 2016. Northwest
Territories previously participated in SAIP.

Administration time

Students were allotted 90 minutes to respond to the PCAP assessment items. They were
entitled to an additional 30 minutes to complete the test, if necessary. Further additional time
could be given to students for whom this type of accommodation was provided in their regular
school program. After completing the items in the assessment booklet, students had 30
minutes to answer the Student Questionnaire. Students were allowed to use the resources they
normally have access to in language arts, mathematics, and science classes. The Teacher
Questionnaire and School Questionnaire were also administered to obtain a more holistic view
of Canadian education systems.

PCAP in both official languages

The results obtained from students educated in the francophone school system of their
respective provinces are reported as French. The results obtained from students educated in
the anglophone school system of their respective provinces are reported as English. The
majority of students in French-immersion programs wrote the assessment in English rather
than assessing their reading literacy skills in their second language. As a resource for French-
immersion students, a list of common science and mathematics terms was provided in English
and French.



Chapter 2. Design and Development of the Assessment

To avoid language bias, the PCAP assessment instrument was jointly designed in French and in
English by francophone and anglophone education specialists. All items in each of the three
subjects were written in both languages, and all students who took part in the PCAP field test
and main study responded to the same questions, regardless of language. Samples in PCAP
were selected to represent both majority and minority official-language groups in the eight
provinces that had sufficient numbers for valid statistical comparisons. Owing to the small
sample size, results for students enrolled in francophone schools in Prince Edward Island were
not indicated in the results; however, they were included in the calculations for the overall
result in that province. Although the Saskatchewan francophone sample was also very small, it
represented the majority of the Saskatchewan Grade 8 francophone population. Reporting of
data for this population was approved by the Saskatchewan Ministry of Education.

Francophone students in Newfoundland and Labrador did not participate in PCAP 2016.

PCAP assessment cycle

PCAP assessments are administered every three years to students who are in Grade
8/Secondary Il. Each assessment cycle collects achievement data using a cognitive test with a
major emphasis on one of the three learning domains—reading, mathematics, and science—
and a minor emphasis on the remaining domains. PCAP also collects a significant range of
contextual information (e.g., on demographics, socioeconomic factors, and school teaching and
learning conditions) to enhance interpretation of student performance.

Each PCAP assessment includes questions on all three, although the focus shifts, as shown in
Table 2.1 below. The repetition of the assessments at regular intervals yields timely data that
can be compared across provinces and territories, and over time. For the fourth assessment, in
2016, the focus was on reading, as it had been in the first assessment, in 2007, with
mathematics and science as the minor domains.

Table 2.1 Schedule of PCAP assessments

Actual and Proposed Dates of PCAP Assessments
Domain Cycle 1 Cycle 2
Spring 2007 Spring 2010 Spring 2013 Spring 2016 Spring 2019 Spring 2022
Major Reading Mathematics Science Reading Mathematics Science
Minor Mathematics Science Reading Mathematics Science Reading
Minor Science Reading Mathematics Science Reading Mathematics




Reporting PCAP achievement over time

One of the strengths of PCAP is its measurement of changes over time of student performance.
PCAP achievement scales provide a common metric that provinces/territories can use to
compare students’ progress at the Grade 8/Secondary Il level in the three core subjects from
assessment to assessment. Items that were administered in the baseline years, known as
“anchor items,” will provide the basis for linking the assessment results. This basis will enable
provinces/territories to have comparable achievement data from 2007, 2010, 2013, and 2016,
and to plot changes in performance over time.

In 2010, there was a shift in the population definition from an age basis (13-year-olds) to a
grade basis (Grade 8/Secondary Il). Because the results were scaled separately on the two
assessments to a mean of 500 and a standard deviation of 100, it was necessary to rescale the
scaled scores from the 2007 administration to the metric of the 2010 administration. This
rescaling caused variation in the 2007 means reported for reading between the two reports
published in 2007 and 2010

Updating the assessment framework

Updating the PCAP assessment framework for 2016 began with reviewing and modifying the
assessment frameworks that specify the content to be assessed. While school programs differ
from one part of the country to another, PCAP is based on curriculum areas that are common
to them at the Grade 8/Secondary Il level. This focus on common curriculum areas allows
comparisons to be made across provinces of students at a comparable point in their schooling.
The PCAP 2016 Assessment Framework (CMEC, 2016)* provides the theory, design principles,
and performance descriptors that were used to develop test items in each of the three domains
for the second cycle of PCAP (2016—22). Chapter 2 describes the major domain of reading, while
chapters 3 and 4 describe the minor domains of mathematics and science respectively.

For 2016, the reading and mathematics frameworks were updated to better reflect curricula
and standards across Canada. The science framework had been updated for PCAP 2013, when
science was the major domain for the first time, and so the framework content remained
unchanged from that cycle. The updates were discussed and revised by provincial experts.

A new content domain was added to the reading framework for the 2016 assessment. The
world of digital information requires readers to bring skills and effort to their task in order to
build coherent knowledge out of numerous pieces of media, including text and images. This
ability to build coherence is a new challenge to literacy education beyond anything faced in
earlier times, and here we call it “transliteracy.” One context in PCAP 2016 involved introducing
a complex task that involved multiple representations of information (i.e., text, diagram, graph,

* http://www.cmec.ca/537/Programs-and-Initiatives/Assessment/Pan-Canadian-Assessment-Program-
(PCAP)/PCAP-2016/General-Information/index.html
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map) and the assessment focused on the student producing a coherent account of the focal
event, phenomenon, or problem.

Assessment design

The PCAP assessment, a paper-and-pencil test, covers three assessment domains: reading,
mathematics, and science. Reading was the major domain, while mathematics and science
were minor domains in the 2016 study. Just as with PISA, the focus changes with each
assessment, so reading will become a minor domain and mathematics the major domain in the
next PCAP study in 2019.

For the PCAP assessment, eight clusters of reading assessment units were distributed within
four booklets, so that each booklet typically contained two clusters of reading items, one
mathematics cluster, and one science cluster. One booklet contained a cluster of questions that
were multidisciplinary and that were used to access students’ knowledge and skills in reading,
mathematics, and science using a single context. The four booklets were randomly and equally
distributed to students within a single class. Thus, every student completed two of the eight
clusters of reading assessment items; however, all eight clusters were completed by students
within a class. In addition, pairs of booklets contained sets or units of common items allowing
for comparative measurements of student performance from one booklet to another. All the
assessment booklets contained a student questionnaire at the end of the booklet.

Table 2.2 shows the distribution of the clusters, contexts (or scenarios or passages), and items
for reading, mathematics, and science across the four booklets while Table 2.3 shows the
distribution of the items types for the three domains.

Table 2.2 Number of clusters, scenarios, and items by domain and booklet

Reading Mathematics Science
Clusters | Passages | Items | Clusters Scenarios | Items | Clusters Scenarios | Items
Booklet 1 2 4 25 1 4 8 1 3 9
Booklet 2 2 5 25 1 4 9 1 3 9
Booklet 3 2 6 26 1 4 9 1 3 7
Booklet 4 2 5* 17 1 4% 12 1 4% 12

*includes one multidisciplinary scenario

Table 2.3 Distribution of items by type and assessment domain

Domain Booklet 1 Booklet 2 Booklet 3 Booklet 4
SR CR SR CR SR CR SR CR
Reading 19 6 20 5 18 8 15
Mathematics 4 4 5 4 5 4 7
Science 7 2 5 4 4 3 9 3
Total 30 12 30 13 27 15 31 11

11



Working groups

The primary focus of PCAP 2016 was reading. Thus, new cognitive items were developed for
that domain only, and the questionnaires were revised to focus on the teaching and learning of
reading. Working groups consisted of experts in language arts curriculum, as well as in teaching,
learning, and assessment. They came from various provinces, and almost half of the
participants were bilingual. These experts were extensively involved in PCAP and took part in
various stages of the project, such as developing the assessment framework, drafting items,
validating and editing items, and comparing English and French items. Some also participated in
scoring sessions for the field test and main study.

Updating the reading framework

Carl Bereiter and Marlene Scardamalia, from Knowledge Building Concepts, Incorporated, were
commissioned to update the reading framework. This framework had been developed at the
beginning of the PCAP program in 2007, based on current research related to literacy teaching.
The revised framework reflects current thinking in the field of literacy research, including the
assessment of reading.

The reading framework review working group reviewed and further revised the framework to
reflect changes in the language arts program of studies in provinces across Canada. The working
group, which met in Toronto in June 2014, comprised language arts curriculum and assessment
specialists from Alberta, Quebec, New Brunswick, and Prince Edward Island.

Item development

Documentation to guide all stages in the item-development process was prepared for the
meeting of test developers which took place in Toronto in August 2014.

Provinces and territories were invited to nominate item developers and this working group had
representatives from British Columbia, Alberta, Saskatchewan, Manitoba, Ontario, Quebec,
New Brunswick, Nova Scotia, Prince Edward Island, and Newfoundland and Labrador.

The orientation included an overview of the reading assessment framework, the development
process and timelines, specification of item requirements, and the importance of framework fit.
The session began with a large group discussion to identify topics that would be of interest to
Grade 8/Secondary Il students and that would fit within all programs of study in Canada for this
age group. Iltem development took place in small groups and happened simultaneously in
English and French. The sessions involved an iterative process: small groups worked to develop
a unit that contained a series of questions around a stimulus that had a good fit to the
framework. A complete unit consisted of the stimulus material, four to seven items with a mix
of both selected and constructed response types, and a guide to coding the responses to each
guestion. Each coding guide was made up of a list of response categories (full, partial, and no
credit), each with its own scoring code, descriptions of the kinds of responses to be assigned
each code, and sample responses for each response category. The units were presented to the
large group for discussion regarding item quality, age appropriateness, cultural and gender
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sensitivity, curriculum coverage, and framework fit. Following the discussion, the small groups
revised their items by incorporating the suggestions and recommendations from the large
group. Upon completion of the first round of unit development, the large group reassembled to
choose their next stimulus topic which helped to ensure a broad coverage of the reading
framework.

At the conclusion of this item-development session, the working group reviewed and revised
the reading framework so that it adequately reflected the topics and types of questions that
could represent the commonalities among the Grade 8/Secondary Il programs of study in
Canada. Small groups then reviewed reading items from previous administrations to ensure
that they adequately represented the framework and were properly classified.

Item translation and review

The items were developed in both English and French and were translated and copy-edited at
CMEC.

An item review working group meeting was held in Toronto in January 2015; the working group
was made up of representatives from Ontario, New Brunswick, and Prince Edward Island. The
meeting’s goal was to review the reading items for content, vocabulary, translation, program of
studies fit, and freedom from bias, and to verify the classification of the items for the
subdomains delineated in the framework. The working group made one of three
recommendations for each item: to a) keep the item unchanged, b) remove the item from the
field test bank, or c) keep the item with minor changes as recommended by members of the
working group. As a result of" this work, completed units consisted of the stimulus material and
between two and six items. Units could contain one type of item (i.e., selected or constructed
response) or a mix of both response types.

At the end of this working group meeting, the framework was again reviewed and revised to
better reflect the common elements of the program of study documents from the provinces. In
some cases, items were removed because of biases with respect to gender or culture or
because the items were problematic after translation. The remaining units were edited and
verified in both languages.

Verification of the assessment items and coding guides

Before including items in an assessment, whether for the field trial or the main PCAP
administration, it was important that these items be reviewed from various perspectives by
groups of experts to ensure that items were sound and would provide an accurate assessment
of the skills of Grade 8/Secondary Il students across the country. The validation process, which
was done by groups of experts, included the following steps:

translating and comparing items in English and French

ensuring that items were equivalent in both languages with respect to difficulty
verifying the classification of reading items based on the reading framework
verifying the scoring guides for constructed response items
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e editing for language and style, technical editing, and psychometric editing

Translating and comparing items in English and French

Units of items, developed in both official languages by the item-development working group,
were cross-translated by CMEC translators.

In a broad-scale assessment like PCAP, it is vital that the various versions of the test are parallel
in terms of language to avoid giving one group an advantage over another. Although an
assessment can always include differences between items, it was important to ensure that the
items in the English version and those in the French version were as equivalent as possible.
Additionally, any text assumes that students will have a degree of reading literacy. In PCAP,
context or passage selections were chosen to be accessible to the vast majority of Grade
8/Secondary Il students. Bilingual working groups of experienced educators reviewed and
validated the items at each stage of development to ensure that the vocabulary was consistent
with the level of understanding that can be expected of these Canadian students.

Editing for language and style

An important step in the review of items is editing for language and style. The language editing
had to address grammar, syntax, spelling, and punctuation for each item, scenario, or graphic in
each assessment booklet. The stylistic editing then had to check spaces, fonts, number of lines,
page composition, and the introduction to each statement. Editors had to verify that font size
was the same for all items; spaces between lines in an item were the same throughout the
booklets; page composition was consistent; each item began with a statement followed by a
guestion; the number of lines for the student’s answer were appropriate for the length of the
expected answer; and sources were accurate, which means that when an item referred to a
graphic on another page, the reference was in fact to the correct page.

Technical editing

Technical editing checks and validates the correct answers, calculations, data, etc. The four
versions of the test contained selected-response items with four possible answers. Editors had
to ensure and verify that there was in fact only one correct answer and that the three other
choices were logical distractors. In science and mathematics, an item could require students to
perform a calculation to obtain the correct answer. The calculation therefore had to be
repeated to ensure that the final answer was one of the selected-response answers. Although
there were no selected-response answers to check for the open-response items, the items (and
sample answers) still had to be validated again to ensure that the correct descriptors were
assigned and checked for accuracy, either by referring back to the text or performing the
calculations.

Several mathematics and science questions or scenarios included tables, diagrams, and charts
with data. Editors therefore had to verify and ensure the accuracy of the information. Students
might also have to refer to a table or chart to obtain a correct answer. In the item, students
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were told on which page the table or chart in question could be found. Editors therefore had to
ensure that the page number the students were directed to was correct.

Several reading questions had line or paragraph numbers. Editors verified that the numbering
system was consistent between versions of the test. In the case of anchor items, it was also
verified that the items were identical in booklets from different PCAP administrations.

During item editing, it was important to verify that all components of a text or item were
present so that students would be able to answer the question. If, for example, components
were missing from the item, students would be unable to answer the question correctly and
these items would have to be excluded from the analysis. It would be unfortunate to have to
remove an item from the test, especially if that item could have been useful in measuring
students’ skills.

Psychometric editing

The experts in science, reading, and mathematics conducted a psychometric edit of items. For
selected-response items, one factor to be checked was the order of the possible answers. In
reading, possible answers could begin with shortest and end with the longest, thus from the
shortest sentence or word to the longest. When the possible answers were numbers, the
distractors could be placed in increasing order, from the smallest to the largest. This approach
to ordering possible answers thus placed the correct answer in random order. Each possible
answer also had to be approximately the same length. If one choice was more detailed,
students would be more inclined to opt for this choice and answer the item correctly. It was
also important to check the accuracy of the correct answers to ensure that there was not a
second answer that might also be correct, to avoid any ambiguity.

A coding guide with descriptors was developed for new constructed-response items by experts
in language arts. The coding guides for trend items remained unchanged from the previous
administration in which each subject was the major domain (2007 for reading, 2010 for
mathematics, and 2013 for science) to ensure consistent marking of items to be used in
analyzing achievement changes over time. Various codes were assigned to students’ answers.
For mathematics and science, codes could be 0 or 1, or 0, 1, and 2. In reading, the codes ranged
from 0 to 3. Each code included a complete description as well as one or more examples taken
from students’ answers. The experts therefore had to review all the coding criteria and ensure
that the codes established were clear and precise. This step was very important because in the
item-coding session for the three subjects, scorers received training on each item to be coded.
They had to be able to properly distinguish each code so they could assign the one most
consistent with the student’s answer.

The experts also had to review the table of specifications, which presents the master
assessment plan, and validate the item types. For example, the assessment had to include a
balanced mix of constructed-response items and selected-response items to make efficient use
of the students’ assessment time while gathering critical and personal reactions in an open
context.
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Advisory panel to examine test fairness

At the 106™ ACDME meeting in June 2015, deputy ministers approved the establishment of a
panel to provide feedback on the appropriateness of the assessment materials used in national
and international assessments facilitated by CMEC. The main purpose of the panel’s work was
to ensure that questionnaire items and passages or scenarios used for assessment items are
free of bias and are as valid and fair as possible for a wide range of students.

The guiding principle for the panel was that nothing on an assessment should cause a student
to feel so upset or distracted that they are unable to communicate their attitudes or
understanding of the topic being explored. Assessment contexts and questionnaire items
should reflect the values of inclusive public education in that they are respectful of diversity
with respect to race, colour, religion, national origin, ancestry, place of origin, age, disability,
marital status, real or perceived sexual orientation and/or gender identity, sex, social condition,
or political belief or activity.

The advisory panel was asked to consider nine elements in their review of the context and
guestionnaire items as shown in Table 2.4.
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Table 2.4 Guidelines for advisory panel to examine test fairness

GUIDELINES FOR ADVISORY PANEL TO EXAMINE TEST FAIRNESS

1. Universality
e Are appropriate for all participating students, teachers, principals, and parents (including
subpopulations)
e Limits unfamiliar words, idioms, and idiomatic expressions
e Avoids language or phrases that may be objectionable to a particular group
2. Gender
e Does not include themes, subject matter, or organizational tone that favours one gender
e Does not portray gender roles in a stereotypical or pejorative manner
3. Geography
e Does not advantage or disadvantage students in certain parts of Canada
4. Socioeconomics
e Avoids inappropriate emphasis on wealth, poverty, and crime
e Does not suggest that affluence or poverty is attributed to a particular group
e Does not suggest that belonging to a particular socioeconomic group is more advantageous
than another
5. Social and environmental issues
e Does not include references to issues such as violence, gambling, addictions, criminal
behaviour, homelessness
e Avoids topics such as family conflicts
e Avoid focus on warfare, lives of soldiers (past or present)
6. Race, ethnicity, and culture
e Does not portray ethnic groups in a pejorative or stereotypical manner
e Does not include topics that suggest one culture is preferred or superior to another
e Does not include cultural iconographic references to celebrations, national holidays (other
than Canadian), or contests/prizes
7. Religion
e Avoids topics that require a student to assume a position that may be contrary to their own
religious beliefs or teaching
e Avoids religious references
8. Disability
e Includes people with disabilities in a natural and authentic manner
e Does not portray disability or assumptions about a person’s perceived challenges as a focus
9. Age
e Does not portray an age group in a stereotypical or pejorative manner
e Does not portray one age group as more favourable than another
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Members of the Test Fairness Panel were asked to review the assessment materials for biases
related to their specific area of expertise and provide guidance to the development team for
refinement of the items. Members made recommendations with respect to which items should
be accepted without change, accepted with changes, or rejected. These recommendations
were used to prepare the final drafts of the assessment materials.

Item approval by the provinces

Before including items in the field test and main study, the provinces had to approve of the
items selected. CMEC produced three field test booklets and four main study booklets, in
English and French, and then sent these to the provinces for their review. CMEC obtained
approval from each province to include the scenarios or passages and items in the field test in
2015 and the main study in 2016.
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Chapter 3. Development of the Contextual Questionnaires

Students participating in PCAP, in addition to their teachers and school principals, complete
guestionnaires which are designed to provide provinces and territories with contextual
information that would contribute to the interpretation of the performance results. The
information from these questionnaires may be used by researchers, policy-makers, and
practitioners to help determine what factors influence learning outcomes. The content of the
contextual questionnaires changes depending on which of the three domains is the primary
focus in a PCAP assessment.

Contextual questions accompanying the PCAP 2016 assessment include factors that have been
found in past studies to correlate with student achievement. Some examples of these
correlates include:

e parental level of education
e language spoken in the home
e number of books in the home

The contextual questionnaires also communicate teaching and learning conditions, including
teachers’ homework expectations, areas of specialization, and years of teaching experience.

More details about the conceptual framework of the questionnaire component of PCAP are
described in chapter 5 of the PCAP 2016 Assessment Framework. The conceptual framework
reflects current research findings and best practices in the field of literacy development and the
learning of reading. It also includes information gathered from questionnaires (student,
teacher, and school) to capture contextual data.

Updating the questionnaire framework

Reading experts were asked to independently review and revise the questionnaire framework
used for PCAP 2007, the previous year in which reading was the focus of the assessment. The
experts were asked to identify important aspects of the context in which students learn to read
and become literate, as well as to identify areas that could be improved or topics that could be
added based on the academic literature on literacy, which contextualizes how students learn to
read and the challenges they face.

The goal of the review was to develop three concise questionnaires that focused on issues
related to learning and teaching reading, i.e., the major domain, and that could provide
important contextual information for the provinces and territories. The reading-focused
guestionnaires developed by the experts were translated and copy-edited by CMEC and sent to
the members of the Pan-Canadian and International Assessments Committee for review and
further revision.

There were three questionnaires included in the PCAP 2016 assessment: one for participating
students, one for their Grade 8/Secondary Il language arts teachers, and one for school
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principals. These questionnaires also focused on the particular need to capture factors
associated with reading achievement and were 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. The questions focused primarily on the
assessment’s major domain, reading, but also included probes into 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. This selection of topics aimed to provide information that
would be useful in research applicable to reading.

Gender identity

Inclusive education is valued in Canadian provinces and territories and has led to development
of policies and resources to support inclusion. One aspect of inclusive education is gender
identify. In the PCAP 2016 student, teacher, and school questionnaires, the gender question
was expanded to allow two additional choices for respondents as shown below.

How do you identify yourself?

Male

Female

| identify myself in another way.
| prefer not to say.

o O O O

Gender differences

Differences in reading achievement favouring girls have been a consistent feature of large-scale
assessments, both nationally and internationally. The concern in the questionnaires was to
uncover some potential explanations for gender differences by focusing explicitly on:

e differential treatment of boys and girls in school;
e differential reading-related behaviours or interests outside of school.

Although this issue is less strongly emphasized for mathematics and science, there remains an
interest in following trends in gender differences over time.

Confidentiality

Both the teacher and school questionnaires were linked to student results but used unique
identifiers to preserve confidentiality. .
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Chapter 4. Sampling Procedures

In the spring of 2016, the fourth Pan-Canadian Assessment Program was administered. It
assessed three domains: reading, mathematics, and science with reading being the primary
domain. Four assessment booklets were used in which all three domains were assessed, with
the majority of the items focusing on reading. One school grade—Grade 8/Secondary Il—was
assessed. Eighteen populations were involved in the assessment.

This chapter describes the assessment’s sampling plan and explains how activities relating to
the selection of samples took place.

Sampling design

Between 1993 and 2004, CMEC became involved with pan-Canadian assessments through SAIP.
In 2007, PCAP replaced SAIP. Although PCAP has retained some of the characteristics of the
SAIP assessment, some of the technical aspects have been modified: three domains are now
assessed in each cycle, one being considered the primary domain and the other two regarded
as minor ones. Several assessment booklets are used. From 2010 and on, the population to be
assessed was defined in relation to a level of education rather than age. The collected
achievement data are mainly used in two ways: to calculate performance levels for the major
domain and to compile mean results for all the assessed domains. The sampling design had to
be adapted to ensure data collected will serve the analytical needs and to be generalizable at
the pan-Canadian level.

One major criterion for the sampling of the main study, aside from the representation of the
Canadian population, is the consistency of procedures across cycles. For the main study of PCAP
2016, CMEC has contracted and worked closely with Statistics Canada on the sampling design,
the implementation of sampling, and the assigning of weights to the data collected. This
chapter provides a summary of the sampling design for PCAP 2016; greater detail on sampling
and weighting can be found in the report prepared by Statistics Canada (APPENDIX A).

Defining the population from which a sample is selected is an essential step in developing a
sound sample design. A good definition of the target population4 facilitates the sampling
process and prevents ambiguities. Table 4.1 presents the population represented in the PCAP
sampling design. To validate the accuracy of the sampling frame, Statistics Canada compared
this frame with the Canadian census population projection of 13-year-olds, the age represented
by the majority of students in Grade 8. It was concluded that the frame aligned well with the
population projection by Statistics Canada. These statistics are derived from data that the
provinces supplied to CMEC for the 2015 field test of the assessment.

4 “Target population” means the schools eligible for selection, after exclusion of the schools that don’t meet the

criteria adopted by CMEC or by the provinces/territories concerned. The “overall population” consists of all the
schools that have Grade 8/Secondary Il students.
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Table 4.1 Coverage of the PCAP target population

Population Proportion of

Projections* Frame** Population

(13-year-olds) (%)
PROVINCE 2013 2015 2013 2015 2013 2015
British Columbia 47,129 | 45,848 46,895 45,576 99.5 99.4
Alberta 45,386 | 45,354 40,094 46,578 88.3 102.7
Saskatchewan 13,677 13,371 12,598 12,335 92.1 92.3
Manitoba 16,289 15,852 14,451 14,174 88.7 89.4
Ontario 153,091 | 147,322 | 145,756 | 146,765 95.2 99.6
Quebec 79,921 | 78,354 85,435 81,563 106.9 104.1
New Brunswick 8,010 7,543 7,976 7,327 99.6 97.1
Nova Scotia 9,785 9,146 9,792 8,674 100.1 94.8
Prince Edward Island 1,657 1,527 1,487 1,433 89.7 93.8
Newfoundland and 5436 | 5221| 5441| 5193  100.1 99.5
Labrador
CANADA 380,381 | 369,538 | 369,925 | 369,618 97.3 100.0

*Source: Statistics Canada. Table 051-0001 — With data derived from estimates of population, by age group and sex for July 1, Canada,
provinces and territories, annual (persons unless otherwise noted)
** Frame was produced based on the list of schools provided by the provinces to CMEC.

Sampling frames

First stage survey frame — list of in-scope schools

As was the case for the SAIP assessments and previous PCAP cycles, a two-stage sampling
procedure was followed for PCAP 2016. First, participating schools were selected (first stage
survey frame — list of in-scope schools), and second, a Grade 8/Secondary Il class was chosen in
the selected schools (second stage survey frame — list of in-scope classes). Given the size of the
populations being assessed, a census was taken of certain target groups’ schools, and students
could then be selected in those schools. In some cases, there was a census of students in

Grade 8/Secondary Il. The statistics produced for students in a sample had to be generalizable;
therefore, each sample had to meet certain criteria.” These criteria concerned, in particular, the
size of the sample, the a priori exclusion and inclusion of schools, and the process employed to

make the selections.

In preparing the sampling frame, some schools were excluded bases on the following a priori

categories:

e special schools in which all students had special education needs,

5

compiled.

In the case of a census of students, there is no statistical inference, and margins of error don’t usually have to be
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e schools within another province,
e geographically isolated schools,
e federal/international schools,

e schools that are not funded, and
e schools that are closed.

It should be noted that in the first stage survey frame, exempted schools were excluded and
were not considered during the sampling process.

Second stage survey frame - list of in-scope classes

At the second stage of sampling, the list of in-scope classes was obtained. This frame was
developed upon receiving all the class lists in the selected schools. In this stage, students were
excluded based on the a priori categories below. A detailed description of these categories is
available in chapter 6 and APPENDIX A. In brief, the exemption criteria are as follows:

e functional disabilities
e intellectual disabilities or socio-emotional conditions
e limited language abilities in English or French (non-native speakers)

These students, or classes of students, were removed from the frame before sampling. An
entire class can be exempted if all the students are in a category for which we exempt students.
All exemptions at the class level had to be approved by CMEC.

Stratification

Stratification is a means of organizing the sampling frame so that a better precision can be
achieved with a fixed sample size. Stratification can also be used to guarantee that a minimum
sample size for certain population groups will be obtained. Strata are exhaustive and are
mutually exclusive groups of schools with each school assigned to only one stratum. The total
sample size is separated among the strata and each stratum is sampled independently.

In order to publish reliable statistics at the pan-Canadian and provincial level, as well as at the
language of the school boards/districts in provinces, a large enough sample within these
domains was needed. Thus, the PCAP strata are defined as the cross-classification of province
by language of school board or school district.

In some provinces, in order for the PCAP results to be representative of both the province and
language (population), a census of schools and/or census of students were used for some
strata. The census of school included all schools with Grade 8/Secondary Il students as sampled
schools, and the random selection of classes took place within these schools. A census of
students comprised the selection of all Grade 8/Secondary Il students within a selected school.
Table 4.2 outlines the list of strata and whether schools were sampled at stage one, or whether
censuses were used at the schools and/or student level.
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Table 4.2 The 2016 PCAP sample size allocation

Stratum Sampling | Census Census Expected Expected Number of Students
at the of of Number of
First Schools | Students Schools
Stage
g . _ 150
British Columbia X 3,011
anglophone
British Columbia X 171
francophone
Alberta — anglophone X 150 2,990
Alberta — francophone X 20 299
- 186
Saskatchewan X 3,143°
anglophone
- 5
Saskatchewan X X 79
francophone
Manitoba — anglophone X 150 2,846
. B 19
Manitoba X 267
francophone
Ontario — anglophone X 150 2,713
Ontario — francophone X 125 2,094
Quebec — anglophone X 89 1,801
Quebec — francophone X 150 3,361
ick — 83
New Brunswick X 1516
anglophone
ick — 61
New Brunswick X 1,164
francophone
ig— 116
Nova Scotia X 2,480
anglophone
ia— 11
Nova Scotia X 184
francophone
i - 22
Prince Edward Island X 438
anglophone
i - 3
Prince Edward Island X X 58

francophone

® Confusion regarding the categorization of dual schools in Saskatchewan with the anglophone or francophone
school districts resulted in a larger sample of anglophone students than required by the sampling framework.
Dual schools in Saskatchewan are under the mandate of the anglophone school system.
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114
Newfoundland and X 1,865
Labrador — anglophone

Newfoundland and X X 3 23
Labrador — francophone

Note: Although students in francophone schools in Prince Edward Island were sampled, the results were not
reported due to small sample size. Although students in francophone schools in Newfoundland and Labrador were
considered in the sample allocations, these students did not participate in PCAP 2016.

Sample sizes

Sample size is tied to the numerical size of the population, the margin of error, and the
confidence level that is acceptable when statistical compilations are done so that the data can
be generalized for the assessed populations.

The use of several assessment booklets and the grouping of students by performance levels
have a direct impact on the size of the samples. Taking these two parameters into account, the
margins of error would have considerable variations. Therefore, a sufficiently large number of
students was selected to guarantee a margin of error of no more than 3 per cent overall, with a
confidence level of 95 per cent, which was consistent with previous PCAP administrations.
Table 4.3 gives the formula used to determine the size of a sample in relation to the calculation
of frequency distributions.

Table 4.3 Estimating the size of a sample

Nz’pq
Nd* + z°pq

Where
N = size of the population

z = X-axis value on the normal curve corresponding to the desired confidence level
p = proportion observed in the sample

q=1-p

d = desired precision, i.e., the margin of error that is acceptable
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First stage sampling — sampling of schools
Databases on the schools

To carry out the sampling work, CMEC needed to prepare a database for each population
assessed. Each province had to use the same file prepared by CMEC to draw up the list of
schools and prepare other necessary information. The variables required for each school
include the total number of students in each school, the number of Grade 8/Secondary I
students, the language of the school board/district, whether the school was an immersion
school, and other school information.

Selection of schools

The selection of schools was carried out by Statistics Canada and two methods were used in
this stage: the use of censuses as discussed above, and the use of Systematic Sampling (SYS) for
the strata without censuses. SYS is discussed in greater detail on the sampling document in
APPENDIX A. In this stage, both sampled and replacement schools are selected.

Exclusion of schools

The decision to exclude some categories of schools, or some particular schools, was made by
each provincial/territorial coordinator. However, the number of students affected by these
exclusions could not exceed a certain proportion (around 2 per cent) of the total population.
The schools excluded from the sampling would still appear in the data files for a population that
was assessed.

CMEC collected statistical information on the schools of each population using the parameters
contained in the files on schools that the provinces prepared. This information included:

e the number of schools and students in the total population;

e the number of schools and students excluded from the total population;

e the number of schools and students that was part of the target population (i.e., the total
population less the exclusions);

e after the selection of schools, the number of schools and students that was part of the
selected sample.

If the data indicated that the exclusion criteria had not been followed (2 per cent or less of
students excluded a priori), CMEC contacted the provinces concerned.

It was very important that the proportion of students affected by the exclusion of certain
schools complied with the established criteria. There might be a number of reasons to justify
the a priori exclusion of certain schools: size, distance, special clientele, or being under the
authority of a province other than the province where they are located. Coordinators had to
provide CMEC with the identification numbers of the schools to be excluded and the reasons
for this decision.
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This information was codified in the stratum provided for this purpose. All the schools had to be
included in the data files on each population assessed, since it was necessary to know, for each
of these populations, the total number of students in Grade 8/Secondary Il.

Second stage sampling — sampling of students

As indicated earlier, sampling for the PCAP assessment took place in two stages. First, in cases
where there was not a census of schools to participate, schools were selected. However, not all
students in Grade 8/Secondary Il in a selected school needed to write the PCAP assessment.
Statistics Canada had to take a sample of the students who would participate. Their selection
had to comply with strict rules so that the student sample would be representative of the
populations being assessed. CMEC randomly chose the Grade 8/Secondary Il class of the
selected schools that would participate in the assessment. The following process was used to
select students:

1. First, each provincial coordinator submitted a list of all eligible schools with Grade
8/Secondary Il students that were under the respective province’s authority.

2. CMEC selected schools to participate in PCAP and sent the List of Schools to provincial
coordinators.

3. The coordinators contacted the selected schools and asked for a list of
Grade 8/Secondary Il classes. This list was submitted to CMEC.

4. CMEC selected classes to participate in PCAP and sent the List of Classes to provincial
coordinators. It was possible that, in some cases, more than one class was chosen in the
same school. After consultation with schools, provincial coordinators could decide to
withdraw a class from participation. In this case, they had to communicate with CMEC
so that a replacement class could be selected. Provincial coordinators had to be aware
that such a replacement was allowed under only exceptional circumstances and had to
be approved by CMEC.

5. The coordinators asked the selected schools to complete a List of Students for each
Grade 8/Secondary |l class selected to participate. The lists also indicated the names of
the students who could not take part in PCAP and identified any special needs. The
school principals were asked to list all Grade 8/Secondary Il students as follows:

i.  When possible, a list of all Grade 8/Secondary Il class groupings (e.g., 8A, 8B)
that took place in the first period of the first day of the school’s regular cycle
(e.g., a five-day or seven-day cycle). This was Option A.

ii. Ifthe process in Option A was not possible, then a list of students currently
registered in Grade 8/Secondary Il in alphabetical order.

6. After the assessment was administered, provincial coordinators sent CMEC a list of
students who participated in PCAP 2016. The same lists prepared for step 5 were used,
with reasons given for any student’s non-participation in the assessment.
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Table 4.4 Summary of the criteria used to sample students, based on the types of strata

Type of Stratum

Sampling Methods

Stratum sampled at two levels

(a) Schools with >20 students: Simple Random Sampling
(SRS) — one Grade 8/Secondary Il class; approximately one
quarter of students will be assessed using one of the four
booklets

(b) Schools with >20 students, but unable to enumerate
Grade 8/Secondary Il classes: enumeration of all Grade
8/Secondary Il students will be completed and an SRS of
twenty students will be selected

Census of schools

(c) Schools with 20 or fewer students: census of students

One Grade 8/Secondary Il class is sampled for every
school on the list; one quarter of students from each class
will be assessed using one of the four booklets

Census of students

All the students on the list are sampled; one quarter will
be assessed using one of the four booklets

The sampling process is a very important aspect of assessment activities such as PCAP. The
credibility of the results that are made public at the end of the project often depends on it. The
selection of the schools invited to participate in PCAP is made centrally on the basis of
information provided by provincial coordinators. When it comes to students to be assessed,
CMEC selects the class(es) in each school that is part of the chosen samples.

Weighting of sample

Upon completion of data collection, data files with participation information were sent to
Statistics Canada to compute the weights. Weights were assigned to students, teachers, and
schools. Details of the weighting procedures can be found in APPENDIX A.
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Chapter 5. Field Testing

Items to be administered to students in large-scale performance assessments must be checked
first for quality— both intrinsic quality and their appropriateness for the target population.
Iltems developed by content experts are tested at this stage of the process. Field testing
involves a larger number of items than the actual administration so that only the best items are
used to assess the performance of Grade 8/Secondary Il students.

Item-review working group - field study

The item-review working group, with representatives from four provinces, met to review all
reading items for content, vocabulary, and translation, and to verify the items’ classification for
the test’s subdomains. This group also reviewed the items to identify any issues with the
vocabulary level and for biases (e.g., gender, culture, geography). The working group selected
items for the field test that represented a broad coverage of the reading subdomains and with a
range of difficulties.

Assessment booklets

Three booklets were compiled for the field test. Each booklet followed the specifications
outlined in the PCAP 2016 Assessment Framework and contained about 40 reading items in
addition to the Student Questionnaire. The students had 90 minutes to complete the booklet
and 30 minutes for the Student Questionnaire. Teacher and school questionnaires were
prepared as separate booklets.

Scoring session

The scoring session took place over five days in Ottawa in July 2015. There were some 2,000
booklets scored, with approximately 1,000 booklets in English and 1,000 in French. There were
two table leaders (one for the English table and one for the French table) and 20 coders, half of
whom were assigned to the English table and the other half to the French table.

The coding process included twice-daily reliability cross-testing to ensure that scorers evaluated
items consistently and in accordance with the codes assigned by the experts. The degree of
consistency between scorers and experts was generally above 85 per cent. For the few items
that had lower consistency in the reliability review, scorers reviewed the training materials and
then rescored the items.

Data capture

Students recorded their selected-response answers (e.g., multiple choice, true or false) on a
tear-out answer sheet and wrote their answers for constructed response questions directly in
the PCAP field-test booklets. Selected-response items were given one point per correct
response. Constructed response items, which could be awarded full or partial credit, were
ranked on a scale from O to 3.
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Scorers at the field-test scoring session coded only the constructed-response items by filling in
the circle on a coding sheet that best matched the student’s response. Booklets were
distributed to scorers in bundles of 10, with booklets from various provinces in each bundle.
Following the scoring session, all booklets were shipped to a data-capture firm that captured
data from selected-response items and from Student, School, and Teacher Questionnaires, as
well as scorer codes for constructed-response items. Collected data were merged in an Excel
file to create a database.

Data analysis

Field-test data for the reading items were analyzed simultaneously by a CMEC expert on
psychometrics and an external expert. The parallel process was to ensure validation of the data.
The data were presented to the PCAP Technical Advisory Committee who reviewed the
analysis, databases, files, and rules for data capture (e.g., weighting of items).

One field-test database was created for assessment and questionnaire items. In addition to an
overall achievement score, scores for each scenario and subdomain were produced.

Data analysis was performed using classical theory. The PCAP Technical Advisory Committee
used the resulting data to identify, from a statistical perspective, the best items for the main
study and any aberrant items, that is, those that did not behave like the other test items.
Statistical indices were used for item analysis, including a difficulty index and a discrimination
index, to check the psychometric qualities of each item. The difficulty index is based on the

p value, p being the proportion of individuals who successfully answered the item over the total
number of individuals who answered the item. Experts also verified item discrimination to
ensure that each item differentiated between stronger and weaker students. The Cronbach’s
alpha coefficient was used to estimate internal test consistency.

Statistical experts also performed other potentially relevant analyses, such as calculating
averages for each item and preparing frequency distributions for the percentage of students
who selected each answer for selected-response items or who were assigned each code for
constructed-response items. They also analyzed the percentage of missing data and performed
differential item functioning (DIF) analysis based on gender and language.

Item-selection working group — main study

Following field testing, the item-selection working group, with representatives from seven
provinces, met to