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High-quality K-12 schools and healthcare systems are probably the
two most important components of the welfare state. Which leads to
the obvious question: what is “high-quality”?

In the context of schools, the OECD’s Program for International
Student Assessment (PISA) has provided well-accepted comparative
measures for school systems at the upper-secondary level. PISA

also provides provincial level results. Two assumptions underlie

PISA surveys. First is that student mastery of upper-secondary-level
reading, mathematics, and science is, world-wide, required for
meaningful participation in modern society. Second is that low-stake
standardized surveys of student learning outcomes are a necessary,
(but insufficient) measure of school system performance.

An unavoidable difficulty in assessing student outcomes is that
school quality is not the only relevant factor. The most important
factor is often the student’s family.! The contribution of family
members toward student learning depends on many things:
parental education; parental motivation for children to pursue
academic studies, which may be influenced by ethnic and religious
expectations; and parental income, which affects parental ability
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to devote time and financial resources to children’s studies (Gang,
Zimmermann 2000; Ludeke et al. 2018; Stokes 2008). Peer effects
also matter (Richards et al. 2008). In a school where the majority are
from families with high education expectations, students perform
better than in schools where the majority are from families with low
education expectations.

The criteria for defining good schools include more than student
performance in core subjects. Schools are institutions for transmitting
society’s culture: history, literature, and traditions, and for imparting
shared cultural norms necessary for civil society to function. These
additional dimensions are complements to—not substitutes for—
reading, mathematics, and science.

Overall, in all three subjects, Canadian schools have performed

well above the relevant OECD averages in each round of the PISA
surveys, starting in 2000. In the 2018 round, out of 78 participating
jurisdictions, Canada ranked 6th in reading, 12th in mathematics, and
8th in science. Since Canada has consistently maintained an enviable
overall ranking, there is a danger of complacency. Our system is good,
but has weaknesses.

Since benchmarking of average international student performance in
the 2000s, average OECD scores among the original OECD countries
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Table 1: Canadian PISA 2018 Performance, Score and Changes, by Province

READING MATHEMATICS SCIENCE
SCORE CHANGE SCORE CHANGE SCORE CHANGE
2018 2000-18 2015-18 2018 2003-18 2015-18 2018 2006-18 2015-18

OECD (see notes) 493 -7 -4 494 -5 2 489 -6 -2

Canada 520 -14 -7 512 -20 -4 518 -16 -10
GROUP A

Alberta 532 -19 -2 511 -38 -1 534 -17 -7

Ontario 524 -10 -3 513 -17 3 519 -18 -5

British Columbia 519 -19 -16 504 -34 -17 517 -22 -22

Quebec 519 -16 -12 532 -4 -1 522 -9 -15
GROUP B

Nova Scotia 516 -6 -2 494 -21 -3 508 -12 -9

Newfoundland and Labrador 512 -5 7 488 -28 3 506 -19 0

Prince Edward Island 503 -15 -12 487 -14 -12 502 -7 -13
GROUP C

Saskatchewan 499 -30 4 485 -31 1 501 -16 5

Manitoba 494 -35 -4 482 -47 -7 489 -34 -10

New Brunswick 489 -12 -16 491 -20 -2 492 -14 -14
GROUP AVERAGES (weighted)
GROUP A 523 -14 -7 516 -19 -4 521 -16 -10
GROUP B 513 -7 0 492 -22 -2 507 -14 -6
GROUP C 495 -27 -4 485 -35 -3 494 -22 -6
Sources: Author’s calculations from OECD (2019b) and previous round PISA reports and ESDC’s calculations using data from PISA 2000, 2003, 2006, 2015 and 2018.
Note: Bolded differences are statistically significant at 5 percent one-tail. The OECD average scores and changes are calculated from the sample of OECD member countries
participating in all rounds from 2000 to 2018. Due to addition, since benchmarking, of several OECD member countries with weaker outcomes, the OECD 2018 average scores
published (reading 487, mathematics 489, science 489) are below those cited above.

have been relatively stable over successive rounds.2 However,
Canadian scores in all three subjects have declined from the
respective benchmarking year to 2018: reading has declined
from 534 (benchmark year 2000) to 520, mathematics from 532
(benchmark year 2003) to 512, science from 534 (benchmark year
2006) to 518.

The first section reviews provincial outcomes. In mathematics,
Quebec is a positive outlier. | offer tentative explanations for its
exceptionalism. The second section discusses equity of outcomes,
in terms of socio-economic family conditions and Indigenous/non-
Indigenous outcome gaps.

Relative Decline in PISA Scores for the Smaller
Provinces

For the three subjects, Table 1 provides a snapshot of provincial
performance. It shows 2018 average provincial scores and two
calculations of difference: from the benchmark year for each
subject to 2018, and the recent change from the 2015 to 2018
round. The provinces are ranked by 2018 reading scores. What are
the key conclusions to draw?

It is useful to categorize the provinces into three groups:

+ Group A - Ontario, Quebec, British Columbia, Alberta: The four
large provinces (with population over four million) are home
to 86 percent of Canada’s population. For all subjects, they
have the four highest 2018 scores.

« Group B - Nova Scotia, Newfoundland, Prince Edward Island:
While outcomes are weaker than provinces in Group A,
average results in this group are higher than provinces in
Group C, and have been more stable than in Group C.

« Group C - Saskatchewan, Manitoba, New Brunswick: With
one exception, the highest subject score among these three
provinces is below the minimum comparable score in Group B.
Furthermore, all but one of the benchmark-to-2018 declines in
this group are statistically significant.?

On all three subjects, the Group A provinces score sufficiently high
that they are statistically above the OECD average in all subjects.*
Among the six smaller provinces, this is not the case. To summarize:
among the 18 Group B and C scores, nine scores are statistically
above the OECD average; eight are, in terms of statistical significance,
at the OECD average; one score is significantly below average.

Perhaps the explanation for weak scores among Group B and C
provinces is that these provinces spend less on education than
the others, which in turn could be a partial explanation. This
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is not a persuasive argument. Average per student spending
(unweighted by population) among the four Group A provinces

in 2014/15 was $12,600, lowest among the three groups. Among
Group B provinces, average spending was $13,100, among Group C
provinces $14,600 (Statistics Canada 2018).

A more persuasive explanation is that scale economies permit
Group A provinces to achieve superior student outcomes despite
spending less per student. At the secondary level, the cost per
student of delivering comparable education quality in large cities

is much lower than in small towns and rural areas. All of Canada’s
cities with a population over one million are in a Group A province.
Provincial school systems acknowledge scale economies via

more generous per student funding formulas in rural schools.
Nonetheless, the scope of course offerings in rural schools is usually
less than in urban centres.

A third potential explanation is differing socio-economic
conditions across provinces. PISA generates an index of the socio-
economic status of a student’s family, using evidence provided by
the participating student.® Regression analysis (admittedly very
crude given 10 provincial observations) suggests that both scale
economies and socio-economic status matter.

Mathematics

Mathematics is the subject in which Canada’s decline from the
benchmark year to 2018 is most pronounced. In all provinces
except Quebec and Prince Edward Island, the decline has been
statistically significant.®

Writing for the C.D. Howe Institute, Anna Stokke (2015) makes
two arguments. She concludes many provincial curricula have
adopted “discovery based” mathematics instruction, a teaching
strategy that invites students to discover independently solutions
to problems and discourages direct teaching by instructors. It is
an inefficient strategy, she argues, that generates weak results at
the early primary level, a disadvantage that many students carry
into the secondary level. It encourages teachers to ignore the role
of early grade memorization (such as multiplication tables) and
of simple algorithms (such as the carry-over rule for subtraction),
and minimizes pencil and paper practice. Recent revisions to the
Ontario elementary mathematics curriculum are an attempt to
address the problems Stokke raises (Ontario 2020). Second, she
emphasizes the importance of instructors’ subject knowledge. It is
here that Quebec outperforms the other provinces.

Paul Bennett’s (2018) explanation of superior Quebec performance
is that secondary-level mathematics teachers are required to take
more rigorous university mathematics training than is the case in
other provinces. Also, Quebec students enter secondary school in
Grade 7, as opposed to Grade 9 in many of the other provinces. The
combination of better-trained secondary math teachers and more
years of secondary-level instruction is, Bennett concludes, the basic
explanation for Quebec’s superior performance. The trade-off, he
acknowledges, is somewhat lower secondary completion rates:

A third explanation is the prominent role of private schools

in Quebec. In Quebec private schools, the average PISA 2018
mathematics score was 579, in public schools 519. Much of this
gap is attributable to the above-average socio-economic status of
families that select private schools. Despite loss of positive peer
effect in public schools due to the choice of a private school by
many high-status families, the public school score is above the
Canadian average of 512.

Recent PISA Declines (2015-2018)

The second set of differences, between the PISA rounds in 2015 and
2018, are for most provinces small and not statistically significant.
The major observation here is that British Columbia is no more

one of the best-performing provinces. From the 2015 round, it
experienced statistically significant declines in all three subjects.

A partial explanation in the case of BC may be the underlying
strategy of curriculum design that seeks to minimize any
memorization: “The redesigned curricula are described as concept-
based and competency-driven. They place more emphasis on the
deeper understanding of concepts and the application of processes
than on the memorization of isolated facts and information” (BC
2020). It may be time for BC to do as in Ontario and reintroduce
traditional teaching strategies in mastery of basic arithmetic.

Equity
Socio-economic equity

An implicit goal of Canadian education policy is not only achieving
high average scores, but also minimizing expected decline in
outcomes among students as socio-economic conditions decline
from top to bottom scores.

There exist many measures of equity in education outcomes. The
measure favoured by PISA is: After ranking students by the PISA
socio-economic-cultural index (ESCS), equity is measured by the
difference between the average scores among the top-quarter and
among the bottom-quarter. The smaller the difference the more
egalitarian the system.

At the provincial level, with a few exceptions, the Group A
provinces rank highest among both the top- and bottom-quarter
results. The three lowest top- and lowest bottom-quarter averages
are all in Group C provinces.

Indigenous education outcomes

The gap in overall PISA Canadian reading scores between top- and
bottom-quarters is 68, more than 0.5 standard deviation. The gap
between non-Indigenous and Indigenous PISA scores is probably
of similar magnitude. (O'Grady et al. 2019, 27).

In search of better information on Indigenous education outcomes,
education ministries of six provinces—the four western provinces
plus Prince Edward Island and Newfoundland/Labrador—agreed
to add a voluntary Indigenous identifier question to the Canadian
2018 PISA questionnaire. The agency responsible for Canada’s
contribution to PISA is the Council of Ministers of Education,
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Canada (CMEC). Unlike Australia and New Zealand, two other
Commonwealth countries with sizeable Indigenous populations,
CMEC decided not to publish the Indigenous results and, instead,
to make data available to the provincial ministries only for internal
use. The data are supposedly not representative of the Indigenous
populations within each participating province.”

The decision not to release Indigenous results invites speculation
that rationales other than sample bias lie behind the decision.
There is a strong tradition in France not to identify any official
statistics in terms of ethnicity, on grounds that those with racial
bias will exploit weak outcomes to disparage ethnic minorities.
Probably, this ideological opposition figured in Quebec’s refusal to
pose an Indigenous identifier question in the Quebec sample - and
it may have been important among the three other provinces that
refused to add the identifier.

Against the argument of misuse of data is the old maxim, “if
you don't know where you are, you are unlikely to get where
you want to go.” The decision to withhold results flouts one of
the fundamental rationales for conduct of PISA surveys, namely
the desire to provide a better empirical foundation for public
discussion of education policy.

Conclusion

The Canadian K-12 system ranks high in international comparison -
but has weaknesses. The first is the growing gap between results in
the four large provinces and the six smaller provinces.

Since scale economies are a factor in explaining gaps in provincial
performance, there is a strong case for Group B and C provinces

partnering with other provinces in order to realize scale economies.

They could share curricula reforms and encourage their university
education faculties to develop complementary specialties. Sharing
curricula reforms does not mean copying the curricula of other
provinces displaying weak results.

Indigenous/non-Indigenous education outcome gaps are large -
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albeit the evidence is fragmentary. Provinces should be undertaking
ambitious programs to improve Indigenous outcomes, in provincial
schools. Two-thirds of those identifying in the Census as First Nation
live off-reserve, as do all Métis. Combined, four-fifths of Indigenous
families live off-reserve, and their children attend provincial schools
(Richards 2018). Given these location realities, the provinces,
particularly Saskatchewan and Manitoba, should be taking the lead
in closing the Indigenous/non-Indigenous gaps in core subjects.
First Nations should be undertaking similar outcomes on reserve
schools. This undertaking need not discourage native educators
from developing culturally relevant instruction. Effective teaching of
Indigenous students does however require adaptation of teaching
pedagogies (Waubageshig 2016).

While Canada performs well among G-7 countries in terms of
student outcomes among the bottom-quarter of students ranked
by ESCS, the provincial top-to-bottom quarter outcome differences
are nonetheless large. Targeted programs addressing bottom-
quarter students, such as Pathways and early child education,
overlap with programs addressing Indigenous students. These
programs can yield benefits. However, provinces must accept the
consequences, education budget increases.

Finally, the subject in which Canada’s relative international
performance is weakest, and the decline has been largest, is
mathematics. Quebec’s superior mathematics performance
suggests that other provinces place more emphasis on
mathematics in teacher training, and adopt mathematics curricula
similar to those of Quebec.
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