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Abstract
Canada’s level of socio-economic segregation or sorting between schools—the extent to 
which students of different socio-economic status (SES) attend different schools—is low 
by international standards. However, this overall level may mask inter-provincial differences 
in segregation. Provinces have strikingly different school choice policies, which may affect 
segregation levels. We estimate segregation in each province using seven cycles of the 
Programme for International Student Assessment (PISA 2000-2018). We find that segregation 
is highest in Quebec and lowest in the Maritimes provinces. Correlational and decomposition 
analyses suggest high segregation in Quebec may be driven by private school enrolment.

Keywords: segregation, sorting, socio-economic inequalities, school choice, Canadian provinces, 
PISA
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Socio-economic segregation or sorting between schools—that is, the extent to which students 
of different socio-economic status (SES) attend different schools—is pervasive across Canada, 
although segregation levels tend to be less extreme than those seen in many other countries (OECD, 
2019). Scholars, policy-makers and journalists argue that socio-economic segregation undermines 
the principles of equity, inclusion and diversity (Conseil supérieur de l’éducation, 2016; Kamanzi, 
2019; Outhit, 2018; Yoon, 2017). Moreover, research across Canada and a range of international 
settings shows that school SES composition is associated with many important outcomes, including 
graduation rates, post-secondary attendance and test scores (Friesen & Krauth, 2007; McEwan, 
2003; Palardy, 2013; Perry & McConney, 2013; Rumberger & Palardy, 2005; Willms, 2010). The likely 
causes of these associations are disparities in resources, such as school climate, curricular rigour, 
parental involvement, and money from private fundraising (Willms, 2010; Winton & Milani, 2017;  
Yoon et al., 2020). Thus, SES segregation between schools may not only threaten social cohesion but 
also reduce social mobility via unequal childhood experiences.

Yet the overall level of segregation in Canada may mask differences across provinces. These 
differences could arise not only due to provincial differences in levels of residential segregation 
but also due to the striking variety of school choice policies across provinces (Lubienski & Yoon, 
2017). Five provinces publicly fund some private schools, three publicly fund Catholic schools, and 
four have open enrolment policies. However, to date, there is little evidence on how these policy 
differences may affect inter-provincial differences in segregation. Additionally, there is very little 
national or provincial evidence on how segregation may be changing over time in Canada, though 
international research shows that segregation is increasing in several other countries, including 
the United States, Chile, and Sweden (Lindbom, 2010; Owens et al., 2016; Valenzuela et al., 2014).

We conduct the first large-scale investigation of inter-provincial differences in SES segregation 
between schools in Canada, addressing two objectives: 1) describing levels of segregation by 
province, and 2) examining the possible causes of provincial differences. We draw on data from 
seven cycles of the Programme for International Student Assessment (PISA), spanning the years 
from 2000 to 2018 across the 10 provinces.1  

We examine possible explanations for inter-provincial differences in segregation using correlations 
between segregation levels and provincial policy variables, as well as decomposition analysis.

1    Territories were not included in PISA.

Introduction
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Causes of segregation

Since school attendance in Canada is largely determined by residential catchment area, 
neighbourhood segregation is an important determinant of SES segregation between schools. 
Neighbourhood income segregation varies widely across large Canadian cities, with higher levels 
in Toronto, Winnipeg and Montreal, and lower levels in Edmonton, Vancouver and Halifax (Chen 
et al., 2012; Walks, 2013). Neighbourhood segregation is partly due to “Tiebout choice,” meaning 
families choose where to live based on local services and amenities, including public schools 
themselves (Hoxby, 2000; Tiebout, 1956; Urquiola, 2005). One-third of Canadian families report 
exercising this implicit form of school choice by choosing a neighbourhood near desirable schools 
(Davies & Aurini, 2011).

However, neighbourhood segregation is not the only potential source of school segregation. 
Growing levels of school choice across Canada have weakened the link between residential 
location and schooling options, with an additional one third of families choosing a school other 
than a “standard” public school (Davies & Aurini, 2011). Some economists have argued that school 
choice allows families to select the best schools and creates competition among schools, thus 
improving efficiency (Chubb & Moe, 1990; Friedman, 1955). 

But empirical research in education, economics, and sociology shows that school choice can 
increase school segregation (Bohlmark & Lindahl, 2007; Byun et al., 2012; Hsieh & Urquiola, 2006; 
Ladd & Fiske, 2001; Söderström & Uusitalo, 2010; Valenzuela et al., 2014). This is for three main 
reasons: 

First, low-SES families face barriers to exercising school choice, including tuition costs (for private 
schools), as well as information, proximity and the know-how to navigate complex choice systems 
(Bell, 2009; Burgess et al., 2015; Denice & Gross, 2016; Friesen et al., 2012; Hastings et al., 2009; 
Waslander et al., 2010; Yoon & Lubienski, 2017). 

Second, schools have an incentive to “cream skim” by admitting higher-achieving, easier-to-
educate students via admissions requirements such as entrance exams, which may constitute 
further barriers for low-SES students (Epple et al., 2017). 

Finally, high-SES families may prefer not only school academic quality but also an advantaged 
socio-economic composition (Abdulkadiroğlu et al., 2020; Burgess et al., 2015; Holme, 2002; 
Rothstein, 2006; Rowe & Lubienski, 2017; Willms & Echols, 1992; Yoon et al., 2018).



Research Initiative, Education + Skills  |  FutureSkills Research Lab Report     7

Provincial differences in school choice policies

A striking variety of school choice policies exist across Canadian provinces, including independent 
private schools, publicly funded private schools, publicly funded Catholic schools, charter schools, 
open enrolment, and specialized magnet programs. Additionally, all provinces and territories 
have public minority language school systems (Anglophone schools in Quebec and Francophone 
schools elsewhere), though these do not represent the typical definition of school choice since 
only members of the relevant language minority have the option to enrol.

Although the overall rate of private schooling in Canada is relatively low by international standards, 
at approximately 8 percent of total secondary enrolment (UNESCO, 2020), private school enrolment 
has increased in 9 of 10 provinces since 2000 (Bosetti et al., 2017). Additionally, the rates of 
private school enrolment vary widely across provinces, ranging from over 20 percent of secondary 
enrolment in Quebec to less than two percent in New Brunswick, Newfoundland and Labrador, and 
Prince Edward Island (Statistics Canada, 2020b, 2020d). The provinces with the highest private 
school enrolment tend to be among the five that provide public subsidies to private schools: 
Quebec, British Columbia, Alberta, Manitoba and Saskatchewan (Allison et al., 2017). Research 
at both the national level and in the province of Quebec shows that higher-SES families are more 
likely to enrol their children in private schools (Conseil supérieur de l’éducation, 2016; Davies & 
Aurini, 2011; Statistics Canada, 2001).

Despite the low rate of private schooling in Canada, three provinces also operate what is “effectively 
a voucher program” by fully publicly funding Catholic schools (Card et al., 2010, p. 151). Relatively 
large shares of students attend publicly funded Catholic schools in all three provinces: Alberta 
(24%), Ontario (30%) and Saskatchewan (23%) (Government of Alberta, 2020; Ontario Ministry of 
Education, 2020; R. Warnock, personal communication, June 3, 2020). Data from Ontario indicate 
that Catholic parents have higher earnings and education than non-Catholic parents, and likewise 
students in Catholic schools come from higher-income and more educated neighbourhoods 
compared to their counterparts in secular public schools (Card et al., 2010; Davies, 2013). Charter 
(publicly-funded, privately-run) schools exist only in the province of Alberta and in very small 
numbers (Mindzak, 2015).

Perhaps the most prevalent type of school choice in Canada are what is known variously as “open 
enrolment”, “optional attendance” or “cross-boundary enrolment” policies, which allow students to 
attend schools outside their assigned catchment areas, space permitting. While only the provinces 
of British Columbia and Manitoba have province-wide open boundary policies (inter-district choice), 
and only Alberta and Quebec have policies mandating intra-district choice (Allison, 2015; Allison 
et al., 2017), in practice, intra-district choice is also common in many urban school boards across 
Canada (Leonard, 2015). Research from Yoon and colleagues shows that, in both Vancouver and 
Toronto, students from more advantaged neighbourhoods are more likely to opt into the most 
in-demand schools (Yoon et al., 2018; Yoon, Marmureanu, et al., 2020).
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 However, research drawing on province-wide data from BC suggests that while the open boundaries 
policy slightly increased school segregation by achievement, it had little effect on segregation by 
ethnicity or home language (Friesen et al., 2011). And evidence on intra-district open enrolment 
in the Greater Toronto Area finds that while higher-achieving students are more likely to opt out of 
their assigned school, greater availability of school choice does not lead to higher segregation by 
achievement (Leonard, 2015).

Despite limited evidence on the effects of open enrolment on segregation, we might still expect 
these forms of choice to increase segregation, based on the large body of research on specialized 
curricula or programs, such as International Baccalaureate, French immersion and gifted, which 
often drive public school choices in urban school boards (Kamanzi, 2019; Parekh & Gaztambide-
Fernández, 2017; Resnik, 2020; Yoon, Marmureanu, et al., 2020). While purportedly available to all 
students, specialized programs tend to enrol students who can pass admissions requirements 
and who have greater access to information and transportation (Parekh & Gaztambide-Fernández, 
2017; Yoon et al., 2018; Yoon, Marmureanu, et al., 2020). Research from the Toronto District School 
Board shows that high-income and White students are overrepresented in specialized programs 
(Parekh, 2013; Sinay, 2010). The specialized program that has received the most research attention 
is French immersion. Nationally-representative evidence from the National Longitudinal Survey of 
Children and Youth shows that children in French immersion are more likely to be from higher-
income families and have parents with university degrees (Worswick, 2003). In New Brunswick, 
students from low-SES backgrounds and those with special needs are underrepresented in French 
immersion (Willms, 2008). And in the Toronto District School Board, French immersion programs 
enrol disproportionately few racialized students, English language learners, students whose 
parents have less than a university education, and students with special education needs (Sinay et 
al., 2018). Although French immersion and other specialized programs are generally within-school 
programs, we also expect them to be associated with higher levels of between-school segregation, 
since students from higher-SES backgrounds are more likely to opt out of their local schools in 
order to attend schools with specialized programs (Yoon et al., 2018; Yoon, Marmureanu, et al., 
2020).
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Design
Research questions and empirical approach

Our study produces the first descriptive evidence on inter-provincial differences in SES segregation 
between schools. We define segregation as a province-level measure capturing how unevenly 
distributed students of different SES are across schools within the province. 

We ask two research questions:

1. How does the level of segregation differ across provinces?
2. Can inter-provincial differences in segregation be explained by education policy and/or 

contextual factors?

In attempting to explain provincial differences (Question #2), we take two empirical approaches. 
First, we examine cross-sectional correlations between provincial segregation levels and 
explanatory variables at a single point in time (n = 10). We view these snapshot correlations as a 
weaker causal test because, for example, a positive correlation between segregation and private 
school enrolment could mean that private schooling causes segregation or that both are driven 
by an underlying common cause. Second, we decompose segregation into components that 
occur between versus within groups of schools (e.g., public/private, Francophone/Anglophone). 
We prefer decomposition over cross-sectional correlations because decomposition allows us to 
observe whether segregation breaks down descriptively between groups of schools as expected. 
For example, if private schooling causes segregation, we would expect to see segregation between 
public and private schools. 

In addition, we explored using multilevel panel models to predict segregation in a given province-year 
from time-varying provincial covariates, thus controlling for unobserved provincial characteristics. 
However, changes in segregation over time are so small that there was little meaningful variation 
in the outcome, making these models less useful for explaining segregation levels.
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Data

In this study, we draw on data from all 7 cycles of the Programme for International Student 
Assessment (PISA 2000, 2003, 2006, 2009, 2012, 2015 and 2018). PISA is an international 
assessment conducted by the Organization for Economic Co-operation and Development (OECD) 
that tests 15-year-old students in reading, math, and science in approximately 70 countries. Canada 
sampled over 20 thousand students in every cycle of PISA in order to enable reliable estimates 
from all 10 provinces (territories were not included in PISA). Sample sizes by province and year are 
available in Appendix Table A1. 

All assessments use two-stage probability samples of students within schools and include 
representative samples of both Anglophone and Francophone public school sectors,2 as well as 
private schools. Reserve schools were not included in PISA. PISA data include survey weights, 
which we incorporate into our segregation calculations, as described in the Methods section. 
Since PISA uses an age-based rather than a grade-based sample, students may be in a variety of 
grades, ranging from grade 7 to grade 12. In practice, in 2018, 87.7% of the sample is in grade 10, 
9.7% is in grade 9 and 2.6% is in another grade.3 We calculate segregation for each province in 
each study-year. This yields 70 observations (province-years) in the sample.

Student-level variable

Socio-economic status (SES)  We use as our measure of SES the OECD-created Index of Social and 
Cultural Status (ESCS), which combines highest parental educational attainment, highest parental 
occupational attainment, and an inventory of household possessions. All components of the index 
are student reported.4 The index has a mean of 0 and standard deviation of 1 across all OECD 
countries but has a mean greater than 0 in all Canadian provinces.5 When calculating segregation, 
we convert the index into province-year-specific percentiles, described further in the methods 
section.6 The approximately 3% of students with missing SES are dropped from the analysis.

2    Francophone schools were not included in the Newfoundland and Labrador sample. This is unlikely to affect results substantial-
ly, as Newfoundland and Labrador has the lowest enrolment rate in minority official language schools of any province, with only 36 
students (0.2%) enrolled in Francophone high schools in 2017-18 (Statistics Canada, 2020c).
3    The share of students in grade 10 varies somewhat across provinces and is particularly low in Quebec (65% in 2018), as noted 
by Haeck and Lefebvre (2021). However, our segregation results do not change substantially if we drop students outside grade 10 
from the analysis. After dropping these students, segregation in Quebec decreases slightly, but Quebec is still approximately tied with 
Manitoba for the highest provincial segregation level.
4    The fact that SES variables are student reported introduces measurement error into the index (Chmielewski, 2019; Jerrim & Mick-
lewright, 2014). This causes segregation to be underestimated due to attenuation bias. However, we can think of no reason to expect 
the reliability of Canadian students’ reports of SES variables would differ across provinces or over time.
5    For PISA 2000-2012, we use ESCS rescaled by the OECD for consistency with the PISA 2015 ESCS index. After 2015, the OECD no 
longer releases rescaled ESCS. In their view, ESCS indices are comparable across years if ESCS is standardized within year (as we do) 
– i.e., different ESCS indices rank students similarly (OECD, 2021).
6    Thus, our usage of the ESCS index avoids Haeck and Lefebvre’s (2021) criticism of ESCS that the average levels of the index in 
each Canadian province fluctuate markedly over time. Our results are unaffected by this fluctuation since we use within-province per-
centile rankings for all analyses. Our results remain broadly similar if we instead use the occupational status index HISEI recommend-
ed by Haeck and Lefebvre’s (2021). However, we prefer ESCS because it includes parental education and household possessions as a 
proxy for wealth, which we consider important dimensions of SES.



Research Initiative, Education + Skills  |  FutureSkills Research Lab Report     11

School-level variables for decomposition analysis

Language Sector  An indicator for whether a school belongs to the Anglophone or Francophone 
language sector, derived from PISA stratum information.

Sector  An indicator for whether a school is public or is a privately-managed school (regardless 
of funding source), derived from the PISA principal questionnaire. We include publicly-subsidized 
private schools in the private category.

Admissions – Special Program  An indicator of whether or not a school offers a special program, 
derived from a PISA principal questionnaire item on whether interest in a special program is 
“always” or “sometimes” considered in admission decisions.

Community Size Category  The category of community in which the school is located: (1) A village, 
hamlet or rural area (fewer than 3,000 people), (2) A small town (3,000 to about 15,000 people), 
(3) A town (15,000 to about 100,000 people), (4) A city (100,000 to about 1,000,000 people), (5) A 
large city (with over 1,000,000 people). Derived from the PISA principal questionnaire. 

The approximately 4-6% of observations with missing school-level variables are dropped from 
the decomposition analysis.

Province-level variables for correlation analysis

Private Enrolment. The proportion of students enrolled in privately-managed schools, computed 
by province-year from the school-level PISA variable described above.

Catholic Enrolment  The proportion of secondary school students enrolled in publicly-funded 
Catholic schools by province-year from provincial ministry statistics (Government of Alberta, 
2020; Ontario Ministry of Education, 2020; R. Warnock, personal communication, June 3, 2020).

French Immersion Enrolment  Ideally, we would have liked to measure enrolment in a variety of 
specialized programs, including International Baccalaureate, gifted programs, etc. Unfortunately, 
French immersion was the only program for which we could obtain comprehensive data across 
all 10 provinces. We measure French immersion enrolment as the proportion of secondary school 
students enrolled in French immersion programs as a share of total public school enrolment, by 
province-year (Statistics Canada, 2020c, 2020b).



Research Initiative, Education + Skills  |  FutureSkills Research Lab Report     12

As data on province-wide residential income segregation is not available, we examined two proxy 
measures. Neighbourhood segregation has been shown to be driven in part by income inequality 
(Hulchanski, 2010; Reardon & Bischoff, 2011; Walks, 2013; Watson, 2009). Residential segregation 
may also be driven by urbanization, as cities tend to be more economically segregated than rural 
areas, and cities with larger populations tend to have higher levels of neighbourhood income 
segregation (Chen et al., 2012; Walks, 2013).

Income Inequality  Gini coefficient, measuring inequality in the distribution of adjusted after-tax 
income (on a scale from 0 representing minimum inequality to 1 representing maximum inequality), 
by province-year (Statistics Canada, 2020a).

Urban Population  The proportion of the population living in large, medium or small population 
centres (i.e., not living in rural areas), by province-year, from Census data (Statistics Canada, 2019). 
We interpolate values for non-Census years.

We also include two variables for the shares of the youth population identifying as visible minorities 
and as Indigenous. Canadian cities with the highest concentrations of visible minority groups or of 
Indigenous people tend to have higher levels of residential segregation of these respective populations 
(Balakrishnan et al., 2005; Balakrishnan & Jurdi, 2007). Indigenous people, recent immigrants and 
certain visible minority groups tend to be concentrated in the lowest income neighbourhoods 
(Walks & Bourne, 2006). Thus, we expect provinces with larger youth visible minority or Indigenous 
populations may have higher residential SES segregation and thus higher SES segregation between 
schools.

Youth Visible Minority Population  The proportion of the population ages 15-24 identifying as visible 
minorities, by province-year, from Census and National Household Survey data (Statistics Canada, 
2017b). We interpolate values for non-Census years.

Youth Indigenous Population  The proportion of the population ages 15-24 identifying as First 
Nations, Metis or Inuit, by province-year, from Census data (Statistics Canada, 2017a). We interpolate 
values for non-Census years.
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Methods

We estimate segregation using the rank-order variance ratio index (RR) (Reardon, 2011), a measure 
of how unevenly distributed students of different SES are across schools. Like most other 
segregation measures,7 the rank-order variance ratio index is scaled from 0 to 1. Zero represents 
no segregation, where the SES distribution of every school exactly matches the SES distribution of 
the overall student population, and 1 represents complete segregation, where every school enrols 
only students of the same SES. 

The rank-order variance ratio index is an extension of the two-group variance ratio index (R) (James 
& Taeuber, 1985) to the case of segregation by a continuous or ordinally-scaled variable. We first 
convert the continuous SES index into province-year-specific percentiles (weighted by survey 
weights), and then divide students in each province-year into 15 equal categories, defined by 14 
evenly spaced percentile thresholds at the 6.6th percentile, 13.3th percentile, etc. Then we follow 
the steps below, outlined in Reardon (2011). For each threshold, we estimate the segregation of all 
students with SES above that threshold from all students with SES below that threshold, using the 
two-group variance ratio index R. 

The R index relies on comparing the variation in SES group membership of each school to the 
variation in group membership in the total population. Variation is measured by the interaction 
index (I), defined as

where π is the proportion of students in one SES group, and 1-π is the proportion of students in 
the other SES group. The two-group variance ratio index R is then defined as 1 minus the weighted 
average ratio of within-school SES variation to total SES variation, weighted by school size, that is

where T is the total population size, tj is the number of students in school j, I is the interaction 
index measuring SES variation in the total population, and Ij is the interaction index measuring 
SES variation in school j. We weight I by student survey weights and weight tj/T by the total survey 
weight in each school. The rank-order variance ratio index is defined as the average segregation 
across a theoretically infinite number of percentile thresholds over the interval (0, 1) (weighted 
by I, which is maximized when p = 0.5, meaning segregation in the middle of the SES distribution 
receives more weight):

7    We choose to use the variance ratio index rather than a more common segregation measure such as the dissimilarity index be-
cause the variance ratio index satisfies the principle of transfers (James & Taeuber, 1985), has the property of additive organizational 
decomposability (Reardon & Firebaugh, 2002), can be calculated for rank-ordered variables (Reardon, 2011) and has established 
methods to adjust for finite sample bias arising from using sample-based data (Reardon et al., 2018).

(1)

(2)
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where R(p) is the segregation of students above the pth percentile of SES from students below the 
pth percentile of SES, and I(p) is the corresponding interaction index. We estimate the function R(p) 
by plotting our estimates of R at each of our 14 category thresholds against their percentiles and 
fitting a fourth-order polynomial function through the points. 

Since we have a sample of only 20-30 students in each school, our estimate of Ij in Equation 2 is 
biased downward due to finite sample bias, causing segregation estimates to be biased upward. 
We adjust for this bias using methods developed by Reardon et al. (2018).8 

The variance ratio index can be interpreted as the proportion of total variation in SES that occurs 
between schools versus within schools (i.e., is “explained by” schools). Thus, it is analogous to the 
R2 statistic from a regression predicting student SES based on which school they attend.

In addition to computing RR for each province-year, we also use our fitted polynomial function R(p) 
to estimate the segregation of low-SES students R(20), i.e., the segregation of students below the 
20th percentile of SES from students above the 20th percentile; and the segregation of high-SES 
students R(80), i.e., the segregation of students above the 80th percentile of SES from students 
below the 80th percentile. 

The variance ratio index has the property of organizational decomposability, meaning we can 
compute the share of segregation occurring between groups of schools, such as public and private 
schools or Anglophone and Francophone schools, and the share of segregation occurring among 
schools within the same group. We compute the segregation between groups of schools using 
the same methods as above, where in Equation 2, instead of indexing schools, j indexes groups 
of schools. The proportion of segregation occurring between groups of schools is the ratio of 
segregation between groups of schools to the total segregation between schools. 

8 Our estimate of I in the denominator of Equation 2 is also biased downward in province-years with small total sample sizes, 
but there is no established method to correct for this bias. Therefore, our segregation estimates are biased downward, but we believe 
this bias is negligible in most province-years, as total sample sizes are generally adequate (see Appendix Table A1).

(3)
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Results
Figure 1 illustrates the estimation of the rank-order variance ratio index for two provinces, Quebec 
(QC) and New Brunswick (NB), using PISA 2018 data. The SES distributions of the two provinces 
differ, but we divide students within each province into 15 equal categories based on province-
specific percentiles of SES, creating 14 thresholds between categories. The 14 points for each 
province on the graph represent our estimates of segregation (measured by the two-group variance 
ratio index R) of all students with SES above each category threshold from all students below the 
threshold. For example, the leftmost point for Quebec shows that the estimated segregation of the 
lowest-SES students below the 6.6th percentile of SES from students above the 6.6th percentile is 
0.082. The leftmost point for New Brunswick shows that the estimated segregation of students 
below the 6.6th percentile of SES from students above the 6.6th percentile is only 0.039. The curves 
fitted through the points are fourth order polynomial functions approximating the function R(p) in 
Equation 3. Our estimate of the rank-order variance ratio index RR for each province is a weighted 
average of segregation values over all percentile values between 0 and 1. We estimate RR = 0.129 
for Quebec and RR = 0.054 for New Brunswick. 

We also estimate the segregation of low-SES students R(20), i.e., the segregation of students below 
the 20th percentile of SES from those above the 20th percentile, is 0.106 in Quebec and 0.049 in New 
Brunswick. The segregation of high-SES students R(80), i.e., the segregation of students above the 
80th percentile of SES from those below the 80th percentile, is 0.122 in Quebec and 0.052 in New 
Brunswick. Therefore, the difference between Quebec and New Brunswick in segregation of high-
SES students is even more pronounced than the difference in the segregation of low-SES students. 
This can be seen in the graph by the larger gap between the curves at higher SES percentiles 
than at lower SES percentiles. The fitted curves have an inverted U shape because segregation 
estimates are highest when we calculate the segregation of students above approximately the 
median SES from students below the median. (Note this does not mean middle-SES students 
are highly segregated from low- and high-SES students. Recall that every segregation estimate is 
computed by splitting the sample into all students with SES above that threshold and all students 
with SES below that threshold.)
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Figure 2 shows our estimates of overall segregation (RR) for all 10 provinces (in mid-grey), as well 
as our estimate of segregation for Canada on the whole (in dark grey) and for 26 other selected 
countries that participated in PISA (in light grey). For all provinces and countries, we average 
segregation estimates across the three most recent cycles of PISA (2012, 2015 and 2018) to 
smooth slight year-to-year variations in PISA samples and yield a more robust ranking. In this 
graph, we can see that, although R theoretically ranges from 0 to 1, in practice, values over 0.3 
are rarely observed. Differences of about 0.05 on the segregation index are considered practically 
significant, as they represent the difference between countries like Canada and the United States. 
Overall, Canada’s level of segregation is low by international standards at 0.110. The countries 
with the highest levels of segregation tend to be middle-income countries (few very low-income 
countries participate in PISA), such as Chile, Mexico, Lebanon and Indonesia.

Although segregation in all provinces is quite low by international standards, there is wide variation 
across provinces. Quebec has the highest level of segregation in Canada, with a level similar to 
medium-segregation countries such as England, Japan and South Korea. Manitoba is the second 
highest, with a medium-low segregation level by international standards, similar to New Zealand 
and Ireland. The lowest segregation is in the Maritimes provinces, with levels similar to the least 
segregated country, Norway. Alberta is also quite low, with a segregation level similar to Finland. 

Figure 1.

Estimated socio-economic segregation between schools, PISA 2018
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The provinces in the middle of the Canadian segregation ranking have low-to-medium levels 
by international standards, similar to Sweden and Scotland: these are Saskatchewan, Ontario, 
British Columbia and Newfoundland and Labrador. With the third-highest segregation in Canada, 
Newfoundland and Labrador is quite different from the other Atlantic provinces. Note that the 
level of segregation in Canada on the whole is not simply the weighted average of provincial 
segregation levels because there is also segregation between higher-SES and lower-SES provinces 
(see Appendix Figure A1).

Figure 3 shows our estimates of the segregation of low-SES and high-SES students from their 
peers. The ranking of provinces is similar to that for overall segregation seen in Figure 2, with 
a couple of exceptions. Low-SES students are particularly highly segregated in Manitoba and 
British Columbia. Alberta and Nova Scotia have substantially higher segregation of their high-SES 
students compared to their low-SES and overall segregation estimates.

Figure 2.

SES segregation between schools, selected countries, and provinces 
(averaged over PISA 2012-2018)
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Our first analysis to attempt to explain these provincial differences is cross-sectional correlations 
between segregation estimates and provincial explanatory variables. Results are displayed in 
Table 1. As hypothesized, private school enrolment is highly correlated with segregation (r = 0.67) 
and is more strongly correlated with segregation of high-SES students than low-SES students. 
Figure 4 displays this relationship. It is mostly driven by high segregation in Quebec, which has 
the highest enrolment in private schools, as well as low segregation in the Maritimes provinces, 
which have the lowest enrolment in private schools. Enrolment in publicly funded Catholic schools 
has close to zero correlation with segregation. This is not surprising, as the three provinces with 
publicly funded Catholic schools (Alberta, Ontario and Saskatchewan) have medium levels of 
segregation within Canada. Unexpectedly, French immersion enrolment is strongly negatively 
correlated with segregation. This relationship is driven by the Maritimes provinces, which have 
the highest enrolment in French immersion programs. Based on the correlation alone, we are not 
confident this relationship is causal. As seen previously, the Atlantic provinces have the lowest 
private school enrolment. Previous research has observed that “French immersion is virtually the 
only school choice available in the four low-income Atlantic provinces” (Holmes, 2008, p. 200). 
It should also be kept in mind that French immersion is generally a within-school program. In 
this analysis, we cannot measure any segregation that French immersion programs may create 
between classrooms within schools, only between schools. We discuss this finding further in the 
discussion section.

Figure 3. 

Estimated segregation of low-SES and high-SES students (averaged over  
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As expected, our two proxies for residential SES segregation, income inequality and urbanization, 
are associated with higher segregation. Larger populations of visible minority and of Indigenous 
youth are both associated with somewhat higher segregation. These variables are only 
moderately associated with high-SES segregation, but they are somewhat more strongly 
associated with segregation of low-SES students.

Segregation

Overall Low SES High SES N

Private enrolment (proportion)  0.67  0.56  0.67 10

Catholic enrolment (proportion)  0.07  0.07  0.08 10

French immersion enrolment (proportion) -0.76 -0.62 -0.82 10

Income inequality (Gini, 0-1)  0.51  0.50  0.43 10

Urban population (proportion)  0.71  0.66  0.61 10

Visible minority population (proportion)  0.40  0.41  0.24 10

Indigenous population (proportion)  0.35  0.48 0.38 10

Table 1.

Correlations between provincial variables and overall segregation; segregation of 
low-SES students; and segregation of high-SES students

Note: All values averaged over 2012-2018

Figure 4.

SES segregation between schools, by private enrolment 
 (averaged over 2012-2018)
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Our second explanatory analysis decomposes segregation within and between groups of schools. 
Results are displayed in Table 2. The first column shows the proportion of total segregation 
accounted for by segregation between school sectors (public versus private). The proportion tends 
to be higher in provinces with higher private school enrolment, such as Quebec, British Columbia, 
Manitoba, and Saskatchewan. The share of segregation explained by school sector is particularly 
high in Quebec at 48%. However, it should be noted that in all provinces, the majority of segregation 
occurs among schools in the same sector (i.e., among different public schools and among different 
private schools). The second column shows the proportion of segregation occurring between 
schools with and without special programs. This proportion is very low in all provinces; however, the 
only four provinces with non-negligible proportions (ranging from 0.05 to 0.07) are the four Atlantic 
provinces. These are the four provinces with the highest rates of French immersion enrolment and 
could indicate that the negative correlation seen in Table 1 is not causal. In fact, the decomposition 
results suggest that segregation levels in these four provinces might be slightly lower in the absence 
of special programs. However, this is still not causal evidence, as schools with special programs 
may have other characteristics that cause segregation. For example, urban schools are more likely 
to offer special programs. The third column shows the proportion of segregation occurring between 
the Anglophone and Francophone school sectors. This proportion is very low in all provinces. 

The fourth column shows the proportion of segregation occurring between the six different 
community categories, defined by the population size of the community where the school is located. 
This proportion is moderately high in all provinces, but it is particularly high in the Atlantic provinces, 
especially Newfoundland and Labrador (51%). This suggests urban/suburban/rural inequalities 
account for a large share of segregation in these provinces. The results for community categories 
are illustrated in Figure 5. The total height of the bar represents the total level of segregation in each 
province (these values differ slightly from those seen in Figures 2 and 4 because they exclude schools 
where the community category variable is missing). The dark grey portion of the bar represents the 
share of segregation accounted for by differences between community categories. The light grey 
portion of the bar represents the share of segregation occurring between schools within the same 
community category. The decomposition results for sectors are illustrated in Appendix Figure A2.

Table 2.

Decomposition of segregation between and within school types 
Proportion of Segregation Occurring Between Groups of Schools

Sectors 
(Private/Public)

Admission Types  
(Special Programs 

Yes/No)

Language  
Sectors 

(English/French)

Community Size 
Category

Quebec 0.48 0.01 0.01 0.12
Manitoba 0.11 0.01 0.01 0.16
Newfoundland & Labrador 0.05 0.06 0* 0.51

British Columbia 0.16 0.01 0.00 0.16
Ontario 0.06 0.00 0.00 0.16
Saskatchewan 0.09 0.02 0.00 0.17
Alberta 0.10 0.01 0.00 0.19
Nova Scotia 0.01 0.06 0.00 0.21
New Brunswick 0.01 0.05 0.01 0.30
Prince Edward Island 0.05 0.07 0.01 0.07

Francophone schools were not included in the Newfoundland and Labrador sample. See Footnote 2.
Note: All values averaged over 2012-2018. Provinces sorted from highest to lowest overall level of segregation.
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Our final analysis describes trends in segregation over time in each province and uses panel models 
to explain changes in segregation from changes in provincial covariates. Figure 6 illustrates trends 
in segregation in each province between 2000 and 2018. The levels of segregation change slightly 
from year to year, likely due to random sampling variation. However, in most provinces, there is 
no discernible upward or downward trend in segregation. The two exceptions are New Brunswick 
and Prince Edward Island, where segregation has substantially decreased over this 18-year period. 
While from a policy standpoint, it is encouraging that no provinces have seen large increases in 
segregation, from an analytical standpoint, the lack of any large changes in segregation means that 
our panel models will not produce very useful results. We report these results in Appendix Table A2 
and recommend interpreting them with caution, as they are predicting changes in segregation that 
are in most cases too small to be practically significant.

Figure 5.

SES segregation between and within community size categories
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Exhibit 6.

Estimated trends in SES segregation between schools, PISA 2000-2018
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Discussion
This article provides the first descriptive evidence on Canadian inter-provincial differences in 
SES segregation between schools. We observe different levels of segregation across provinces, 
differences that are substantial when benchmarked against other OECD jurisdictions. For example, 
the level of segregation in the province of Quebec is comparable to that found in medium-segregation 
countries such as the United States and England. In contrast, the provinces of Nova Scotia, 
New Brunswick, and Prince Edward Island have levels of segregation comparable to the lowest-
segregation countries like Finland and Norway. Our provincial segregation estimates have a modest 
positive correlation with Haeck and Lefebvre’s (2021) estimates of provincial SES achievement gaps 
in PISA, consistent with the idea that school segregation may be related to inequality in students’ 
academic outcomes.9  

As hypothesized, our findings provide evidence for the roles of both educational policy and residential 
segregation in contributing to SES segregation between schools. Regarding educational policy, 
provinces with higher levels of segregation like Quebec and Manitoba have open boundaries policies 
and provide public subsidies to private schools. By contrast, lower segregation jurisdictions like Nova 
Scotia, New Brunswick, and Prince Edward Island are the Canadian provinces with the lowest levels 
of school choice (Allison, 2015; Holmes, 2008). These findings are consistent with international 
comparative research showing that countries with greater marketization of school choice—and 
particularly with higher private school enrolments—tend to have higher levels of segregation between 
schools (Alegre & Ferrer, 2010). 

Regarding residential segregation, we found strong correlations between provincial segregation 
levels and our two proxies: provincial income inequality and urbanization. Our decomposition 
analysis also supports the role of residential segregation in shaping segregation, as we found that 
the least urbanized provinces—the four Atlantic provinces—had the highest share of total segregation 
explained by segregation between different community size categories. In highly urbanized provinces, 
a great deal of segregation occurs among urban schools, while in less urbanized provinces, relatively 
little segregation occurs among urban schools or among rural schools. We found weak-to-moderate 
associations between segregation and the share of the youth population with visible minority or 
Indigenous identities, which suggests residential ethnic segregation and/or racially-motivated school 
choice decisions may partly contribute to SES segregation in more diverse provinces.

The most surprising finding was that French immersion enrolment appears to be associated with 
lower segregation. This finding is largely driven by the Maritimes provinces of Nova Scotia, New 
Brunswick, and Prince Edward Island, which have the lowest levels of segregation and among the 
highest rates of enrolment in French immersion programs. 

9    The correlation between our provincial segregation rankings and Haeck and Lefebvre’s (2021) SES achievement gap rankings 
would be somewhat stronger if we used parental occupational status (HISEI) instead of ESCS as our measure of SES. However, we 
prefer the ESCS index for substantive reasons (see footnote 6). The correlation between our results and those of Haeck and Lefebvre 
is not strongly affected by different decisions about dropping students outside of grade 10.
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However, we believe this relationship may not be causal. Although French immersion was the only 
special program of choice for which we were able to obtain data, it is possible that other provinces 
have higher enrolments in other specialized programs such as International Baccalaureate or gifted 
programs. Aside from French immersion, Atlantic provinces have few other choice options available 
(Holmes, 2008). In a policy environment of low choice, it is perhaps not surprising that we see higher 
enrolments in French immersion. Additionally, the Atlantic provinces tend to have the lowest levels 
of income inequality and urbanization. Since French immersion is mostly provided as a within-school 
program, our between-school segregation estimates may not fully capture the segregating effect of 
the program.

We considered that French immersion may explain less between-school segregation in the Atlantic 
provinces if French immersion is a near-universal policy, offered in almost all high schools. However, 
while it is true that French immersion is offered in a very high proportion of high schools in the 
three Maritimes provinces, and a moderately high proportion of high schools in Newfoundland and 
Labrador, it is still far from universal. Of all public high schools in the Anglophone system, French 
immersion is offered in approximately 70% of New Brunswick schools, 70% of Prince Edward Island 
schools, 76% of Halifax schools10 and 17% of Newfoundland and Labrador schools (Department 
of Education, 2018; Department of Education and Lifelong Learning, 2020; Halifax Regional Centre 
for Education, 2020; NL English School District, 2020). This leaves 20 to 30% of high schools in the 
three Maritimes provinces and over 80% of high schools in Newfoundland and Labrador—often rural 
high schools—without French immersion, which provides ample opportunities for between-school 
segregation. Additionally, our decomposition analysis revealed that the Atlantic provinces are the 
only ones in Canada where a non-trivial share of total segregation was explained by segregation 
between schools with and without special programs. Therefore, it is plausible that in the absence of 
French immersion programs, segregation in these provinces would be even lower.

Overall, we believe our findings suggest that segregation is related to different factors in different 
provinces. The decomposition portion of our analysis particularly supports this idea. In Newfoundland 
and Labrador and Prince Edward Island, most of the segregation that exists is between schools 
located in urban and rural areas. This is consistent with a longstanding concern with rural–urban 
educational disparities in the case of Newfoundland and Labrador (Mulcahy, 2007). In Quebec, a large 
portion of segregation is between public and private schools. We also see substantial proportions of 
segregation between public and private schools in the other provinces that provide public subsidies 
for private school enrolment: British Columbia, Manitoba, Alberta, and Saskatchewan. The importance 
of different factors in different provinces is consistent with economics research arguing that different 
forms of school choice may act as substitutes, with private enrolment, public school choice and 
even within-school streaming all satisfying “parental demand for sorting” (Urquiola, 2005, p. 1322). 
Likewise, it is consistent with research from a range of fields showing that high-SES families appear 
to prefer schools with an advantaged SES composition, independent of more direct measures of 
school quality (Abdulkadiroğlu et al., 2020; Burgess et al., 2015; Holme, 2002; Rothstein, 2006; Rowe 
& Lubienski, 2017; Willms & Echols, 1992; Yoon et al., 2018). 

10    We were unable to find French immersion offerings for the entire province of Nova Scotia.
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Thus, we may expect these families to seek advantages for their children within whatever institutional 
structures are available in their jurisdiction. In the Atlantic provinces, that option is French immersion 
programs. In Quebec and British Columbia, it is publicly subsidized private schools. In provinces or 
boards with open boundaries, it may be schools with alternative or specialized programs. And in 
provinces with less school choice, it may involve Tiebout choice, i.e., moving into the catchment of a 
desirable local school, which may drive residential segregation (Davies & Aurini, 2011). The latter two 
factors were not possible to measure in our analyses.

Our findings present a difficult trade-off for policy-makers at the provincial and school district levels, 
as school choice policies may contribute to segregation and drive inequality in students’ educational 
experiences and outcomes. Yet school districts across the country often perceive choice programs 
as necessary to retain affluent families within the public system and within their own district, and 
fear they risk losing those families to either private schools or other school districts that provide the 
alternatives they seek (Baluja, 2012; Gee, 2017; Hammer & Baluja, 2012; Kamanzi, 2019; Vancouver 
School Board, 2012).

Our analyses have important limitations. First, none of our explanatory analyses allows causal 
inference. Our multilevel panel analysis would have provided the strongest test since it controls for 
unobserved time-invariant provincial characteristics, but low year-to-year variability in the segregation 
outcome gives the results less practical significance. Second, we did not have information on school 
locations within provinces. This means our segregation estimates conflate segregation between 
different cities within provinces and segregation within cities. An ideal analysis would measure 
segregation within cities. Conceptually, both residential and school segregation occur within 
commuting areas since families are constrained by work locations when they decide where to live 
and where to send their children to school. A final limitation is that we did not have comprehensive 
information on all the socio-demographic characteristics by which students may be segregated. 
Our SES measure includes parental education, parental occupation, and an inventory of home 
possessions, but does not include a measure of household income, which is likely an important 
dimension of segregation between schools. Additionally, the components of the SES index were 
student-reported and thus have lower reliability than parent-reported measures would. Our PISA 
dataset did not have information on student ethno-racial or Indigenous identity, which have been 
shown to be important factors in previous Canadian segregation research. Future research should 
address these issues by continuing a robust tradition of using administrative data from provinces 
or school boards, which allows researchers to examine segregation within cities, and which may 
include better information on student socio-demographics. However, we recommend that future 
research use high-quality, unbiased, decomposable segregation measures like those we have used 
here to produce the most reliable evidence on school segregation.

Despite these limitations, we believe our inter-provincial comparison of segregation—the first of 
its kind—provides important descriptive evidence on varying levels of segregation in Canadian 
provinces. These results are an important starting point in suggesting some potential drivers of 
school segregation, and setting the stage for future, more fine-grained research on this important 
phenomenon that has serious consequences for students’ educational success.
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Appendix
Table A1.

PISA sample sizes by province and year

Alberta British Columbia Manitoba New Brunswick W and Labrador
Year Students Schools Students Schools Students Schools Students Schools Students Schools
2000 2742 120 3037 123 2599 106 2963 67 2281 99
2003 2458 117 2966 123 2798 122 3781 76 2317 110
2006 1990 88 1885 73 1993 84 2444 67 1739 75
2009 2581 112 2367 101 1965 85 1927 58 1412 63
2012 2088 99 1816 81 2079 88 1784 58 1312 56
2015 2133 92 1953 79 1928 85 1555 54 1203 50
2018 2199 86 2268 85 2353 96 1555 53 1124 47

Nova Scotia Ontario Prince Edward Island Quebec Saskatchewan
Year Students Schools Students Schools Students Schools Students Schools Students Schools
2000 2930 111 4290 182 1632 27 4497 165 2716 117
2003 2871 117 3369 149 1653 26 3377 133 2363 114
2006 2113 86 3051 130 1574 26 3999 182 1858 85
2009 1648 70 4151 171 1443 25 3716 194 1997 99
2012 1374 61 3699 151 1292 26 4166 178 1934 87
2015 1439 55 4223 143 392 18 2915 95 2317 88
2018 1511 58 4491 146 327 16 4616 144 2209 90
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Figure A1.

Decomposition of total Canadian SES segregation between and within 
provinces

Notes: Decomposition of total Canadian segregation between and within provinces in each year. The total 
height of each bar represents the total level of SES segregation across all schools in Canada. The share of 
segregation accounted for by between-province segregation decreased from about 14% in 2000 to about 5% 
in 2018. This decrease corresponds to increasing average SES in the Atlantic provinces and Quebec, relative 
to higher-SES provinces. The different distributions of SES in different provinces, as well as the changing 
distribution of SES within provinces over time, illustrates the importance of calculating segregation based on 
province-year-specific SES percentile distributions, since we consider SES a positional good. However, all our 
results are robust if we calculate segregation based on the Canada-wide SES percentile distribution.
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Figure A2.

Decomposition of SES segregation between and within school sectors

Notes: Decomposition of total SES segregation between and within school sectors (public and private) in each 
province. The total height of each bar represents the total level of segregation in each province (these values 
differ slightly from those seen in Figures 2 and 4 because they exclude schools where the sector variable is 
missing). The dark grey portion of the bar represents the share of segregation accounted for by differences 
between the public and private school sectors. The light grey portion of the bar represents the share of segre-
gation occurring between schools within sectors.
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Table A2.

Multilevel panel models predicting overall segregation, segregation of 
low-SES students, and segregation of high-SES students, PISA 2000-

+ p < 0.1. * p < 0.05. ** p < 0.01. *** p < 0.001. Notes: Models predict segregation in a given 
province-year from time-varying provincial covariates. We mean-centre covariates within provinces, 
meaning our models control for unobserved provincial characteristics and predict changes in 
segregation from changes in explanatory variables. We estimate segregation 𝑅𝑅𝑘𝑘𝑘𝑘 in province k in year 
i as 𝑅𝑅𝑘𝑘𝑘𝑘 = 𝛼𝛼 + (𝑿𝑿𝑘𝑘𝑘𝑘 − �̅�𝑿𝑘𝑘)𝚩𝚩 + �̅�𝑿𝑘𝑘𝚪𝚪 + 𝑢𝑢𝑘𝑘 + 𝜀𝜀𝑘𝑘𝑘𝑘 , where 𝛼𝛼 is an intercept, 𝑿𝑿𝑘𝑘𝑘𝑘  is a vector of provincial 
covariates in year i, �̅�𝑿𝑘𝑘 is the average of vector 𝑿𝑿𝑘𝑘𝑘𝑘  within province k, 𝑢𝑢𝑘𝑘 is a province-level random 
effect, and 𝜀𝜀𝑘𝑘𝑘𝑘 is a province-year-level error. The parameters of interest are the vector of coefficients 
𝚩𝚩 describing the association between changes in provincial covariates and changes in segregation. 
School size is the mean school enrolment by province-year, derived from the total number of 
students enrolled in each school, as reported in the PISA principal questionnaire. All other covariates 
are as described under the ‘Province-level variables’ subheading in the Data section. Although 
several coefficients in the models are statistically significant, we recommend interpreting these 
results with caution, as they are predicting changes in segregation that are in most cases too small 
to be practically significant. 
 

Segregation
Overall Low-SES High-SES

Private enrolment (proportion) 0.14 + 0.26 ** 0.08    
(0.08) (0.09) (0.09)    

French immersion enrolment (proportion) -0.44 ** -0.45 * -0.25    
(0.16) (0.20) (0.20)    

Income inequality (Gini, 0-1) 0.38 0.14 0.30    
(0.27) (0.32) (0.32)    

Visible minority population (proportion) -0.04 -0.14 -0.20 +  
(0.09) (0.11) (0.11)    

Indigenous population (proportion) 0.27 0.40 0.24    
(0.27) (0.33) (0.33)    

School size (logged) 0.09 ** 0.07 * 0.14 ***
(0.03) (0.04) (0.04)    

Intercept 0.10 *** 0.08 *** 0.09 ***
(0.01) (0.01) (0.01)    

Provincial mean covariates yes yes yes
Within-province residual variance 0.00023 0.00034 0.00034    
Between-province residual variance 0.00034 0.00030 0.00023    
N (Observations) 70 70 70
N (Provinces) 10 10 10


