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Abstract

An important question relating to post-secondary education is
whether spending more money at the elementary and high
school levels to better prepare students for post-secondary
education constitutes a more cost-effective means of encourag-
ing investment in post-secondary education than providing
more money to students and/or institutions at the post-
secondary level. This study uses data from Cohort A of the
Youth in Transition Survey (YITS-A) to provide some insight into
this issue by examining the impact of school resources at the
high school level on student academic performance at age 15
and on educational attainment at the post-secondary level. It
thus supplements the contributions of Bedard (2003), Corak
and Lauzon (2002, 2005) and Johnson (2005) to the somewhat
limited empirical literature on the effect of school resources on
educational outcomes in Canada. Seven academic perform-
ance measures — reported grades in math, science, and lan-
guage, as well as the student’s overall average grade and PISA
scores in reading, math, and science, all at age 15 — and four
alternative measures of educational attainment, two at age 19
and two at age 21, were examined. Ordered probit models of
reported grades and educational attainment, as well as linear
regression models of PISA scores, were examined. The results
contain little evidence that such measures of school resources
as student-teacher ratios, teacher quality, and the availability of
computers and other physical and learning resources had much
effect on reported grades, PISA scores, or educational attain-
ment as of ages 19 and 21. However, school size and type of
school —in particular, whether the school had a religious affilia-
tion — had a statistically significant impact on PISA scores that
was positive in the case of school size and negative in the case
of religious affiliation. Attending a private school was also
found to have a direct effect on some measures of educational
attainment.  These results suggest that more research is
needed into the question of why private schools and schools
with a religious affiliation performed differently from public
schools with no religious affiliation.

Kathleen Day is a Professor at the University of Ottawa.
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Introduction

The promotion of investment in human
capital has long been a preoccupation of Ca-
nadian governments. A well-educated and
highly skilled work force is viewed as being
essential to economic growth and prosperity.
However, while few economists would dis-
pute this view, there is less agreement on
how best to improve the education and skill
levels of Canadians. Should even more gov-
ernment funds be directed towards post-
secondary education, or would directing
more public resources towards the elemen-
tary and post-secondary levels be a better
means of increasing the level of post-
secondary educational attainment in Can-
ada? Is public spending on education being
used efficiently?

These are important policy questions that
cannot be answered without hard evidence
on the contribution of educational resources
to educational outcomes. While a vast body
of literature on the effect of school resources
at the elementary and post-secondary levels
on educational outcomes exists for the
United States, there exist very few studies of
Bedard (2003) used
Canadian Census data and quantile regres-

this issue for Canadat.

sion models to examine the effect of such
measures of school resources as class size,
school size, and teacher salaries on the earn-
ings of Canadian men. Following Card and
Kruger (1992), she examined the effect of
provincial averages of these variables for ear-
lier years on earnings in 1981, 1986, and

1991. Corak and Lauzon (2002, 2005) have

also examined the role of class size and time-
in-term, among other variables, using a semi-
parametric approach applied to data from
PISA 2000. However, these studies appear to
be the only ones to date that have examined
the direct effect of measures of school inputs
on educational or earnings outcomes of
Canadians?.

Canadian research on the effects of
school resources has undoubtedly been
hampered by the lack of readily available
data on both school characteristics and edu-
cational outcomes. However, in recent years,
several new data sets amenable to this type
of investigation have become available. Two
of these data sets, both of which contain in-
formation on students and the characteristics
of their schools, are the National Longitudinal
Survey of Children and Youth and Cohort A of
the Youth in Transition Survey (YITS-A). This
paper uses data from the latter survey, which
focuses on individuals aged 15 in 1999, to
investigate the effect of various high school
characteristics on several different outcome
measures. These outcome measures include
high school grades, standardized test scores
from the OECD’s Programme for International
Student Assessment (PISA), and the level of
educational attainment four to six years after
the initial survey was administered. All the
measures of school resources used pertain
only to the school the respondent attended
at age 15, since school characteristics were
collected only in the initial year of the survey.
Few measures of school resources consis-
tently produced statistically significant effects

1 Hanushek (1996, 2006) has written several surveys of the literature on the effect of school resources and school quality on educational
attainment and earnings. For other surveys of this literature, see Hedges, Laine, and Greenwald (1994), Hedges and Greenwald (1996),
Betts (1996), Card and Krueger (1996), and Speakman and Welch (2006).

2 Studies other than the present one are known to be currently underway, but not yet published.



on the outcome measures examined. How-
ever, the type of school — private or public,
with or without a religious affiliation — did
appear to have an effect on the level of edu-
cational attainment in later years, as well as
on PISA scores. Furthermore, some other
measures of school resources appear to have
been correlated with later educational at-
tainment, despite their having little effect on

academic performance at age 15.

The next section of this paper briefly re-
views the previous literature dealing with the
effect of school resources. The following sec-
tion provides an overview of the data and
econometric models used in this paper. The
next two sections report on the effects of
high school resources on student grades and
test scores at age 15, as well as educational
attainment at ages 19 and 21. The final sec-
tion of the paper summarizes the results and
their implications, discussing directions for
future research.

Previous Literature

Because the relevant literature is exten-
sive and there already exist numerous sur-
veys of the literature on the effects of school
resources, this brief review focuses primarily
on the methods used to address these issues
in empirical analysis, rather than trying to
provide an exhaustive survey. The first two
subsections examine the outcome measures
and measures of school resources typically
used in these studies. The third subsection
reviews the econometric methods and mod-
els used, including a discussion of the
econometric problems that arise in trying to
measure the relationship between school
resources and various outcome measures.
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Finally, the last subsection provides a brief
discussion of the findings of the existing lit-
erature on this topic, with an emphasis on
studies published since 2000.

Outcome measures

A variety of different outcome measures
have been used as the dependent variables
in studies of the effects of school resources,
with standardized test scores being one
popular choice. For example, Akerhielm
(1995) used test scores in math, English, sci-
ence, and history for a sample of American
students who were in Grade 8 in 1988. The
tests were administered as part of the U.S.
Department of Education’s National Educa-
tion Longitudinal Study. Similarly, Marcotte
(2007) used test score data from the Mary-
land School Performance Assessment Pro-
gram, a standardized testing program for stu-
dents in grades 3, 5, and 8. Other studies,
such as Betts and Morell (1999), have used
actual student grades; in particular, Betts and
Morell used data on the Grade Point Aver-
ages of undergraduates attending the Univer-
Still other
studies, such as Dearden, Ferri, and Meghir
(2002) and Heinesen and Graversen (2005),
have focused on measures of educational at-

sity of California at San Diego.

tainment. For example, Heinesen and Grav-
ersen used Danish data to examine the effect
of school resources on the probability of
achieving an upper secondary qualification,
while Dearden, Ferri, and Meghir used data
from the longitudinal National Child Devel-
opment Survey of Great Britain and selected
the level of education attained as of age 33
as their dependent variable.

All the outcome measures discussed so
far have related to educational performance
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at various points in the life cycle. Yet another
branch of the literature has attempted to
measure the impact of school resources at
the elementary and secondary levels on la-
bour market outcomes — primarily wage
rates. Like studies that have used educa-
tional attainment as their dependent vari-
able, these studies have searched for longer
term effects of school resources, and there-
fore have tended to focus on older individu-
als. Card and Krueger (1992) is one of the
most frequently cited studies of this type.
More recent studies that have used earnings
or wages as a dependent variable include
Heckman, Layne-Farrar, and Todd (1996) and
Dearden, Ferri, and Meghir (2002):. Eide and
Showalter (2005) used unemployment status,
not earnings, as their dependent variable,
thus filling a gap in this branch of the litera-
ture.

Not only the basic outcome variable, but
also the level of aggregation, differs across
studies. Although many studies have used
individual (student) data, some have used
aggregate data at the regional or school level.
For example, Marcotte (2007) used a panel
data set in which the cross-sectional units
were schools, not students, and the depend-
ent variable was the percentage of students
in school s at time t who achieved a satisfac-
tory or excellent result on the standardized
test.  Similarly, Johnson (2005) used stan-
dardized test scores for Ontario schools in his
analysis of the factors underlying school per-
formance.

Measures of school resources

Just as there are many possible measures
of student outcomes, there are also many
possible measures of school quality or re-
sources. Which measures are used by a par-
ticular study depends largely on the availabil-
ity of data. When individual data sets are
used in empirical analyses, data limitations
also largely determine whether the school
resource measures employed are specific to
the school attended by the individual, or
rather represent averages for broader regions

such as school districts, states, or provinces.

One of the most popular measures of
school resources is the student-teacher ratio
or class size (e.g., Akerhielm 1995; Wilson
2001; Dearden, Ferri, and Meghir 2002).
Other variables that have been used include
measures of teacher qualifications, such as
the proportion of teachers with a graduate
degree (Eide and Showalter 2005; Rivkin, Ha-
nushek and Kain 2005); teachers’ test scores
(Clotfelter, Ladd, and Vigdor 2007); and
teachers’ years of experience (Rivkin, Ha-
nushek and Kain 2005; Clotfelter, Ladd, and
Vigdor 2007).
instead on expenditure-related measures

Other studies have focused

such as spending per pupil (Wilson 2001;
Heinesen and Graversen 2005; Eide and
Showalter 2005) and teacher wages (Bedard
2003). Both Heinesen and Graversen (2005)
and Marcotte (2007) also included variables
related to instruction time.

Locating data on these and other meas-
ures of school resources can be a formidable

3 As Hanushek (2000, 869) noted, the effect of school resources on labour market outcomes can be viewed as the result of a two-stage
process: first, school resources influence the acquisition of cognitive skills, and then the individual’s cognitive skills determine their labour
market outcome. Therefore, studies that examine the effect of cognitive skills, as measured by standardized tests, on labour market out-
comes are also related to this literature. Examples of such studies include Murnane et al. (2001) for the United States and Finnie and
Meng (2002) and Green and Riddell (2003) for Canada.



task. For some researchers, such as Dearden,
Ferri, and Meghir (2002) and Eide and Show-
alter (2005), the task was simplified by the
fact that the survey data sets that they used
included school questionnaires that provided
information on the respondents’ schools. In
other cases, researchers using microdata had
to merge data from several sources (e.g., Wil-
son 2001) and/or rely on region-level meas-
ures of school resources (Card and Krueger
1992; Bedard 2003). Needless to say, studies
that rely on region-level data on school re-
sources suffer from the limitation that these
measures may not be very accurate for all
individuals in the sample. In their study of
the effect of school resources on earnings,
Card and Kruger (1992) related the earnings
of American adults to average school re-
sources in their state of birth during the time
they would have been in school. The implicit
assumption underlying this approach was
that individuals had obtained all their school-
ing up to a certain age within their state of
birth. This approach was necessitated by the
fact that they used Census data sets that did
not include any information on school char-
Bedard (2003) applied similar
methods to Canadian Census data.

acteristics.

As Hanushek (1996, 53) highlighted, be-
cause of variations between teachers and
courses, even two students in the same
school may not benefit from the same level
of instructional resources; in addition, the
resources available to the student can change
over time as the student changes schools or
educational policy in the student’s school dis-
trict changes. While some studies using ag-
gregate data may contain information on
changes in school resources over a period of
time, few studies using individual data have
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had access to information on the school re-
sources available to the individual through-
out his or her education.

Although most studies have focused on
the school resource measures listed above, a
few have included other variables related to
school type. For example, Dearden, Ferri,
and Meghir (2002) included dummy variables
indicating whether or not the secondary
school attended by the respondent was pri-
vate and/or co-educational. Because they
also included a wide range of family back-
ground variables in their econometric mod-
els, they argued that this method of control-
ling for sample selection issues related to
school type was preferable to an alternate
approach excluding private school students

from their sample.

Econometric issues

Most studies that examine the effect of
school resources on educational outcomes
are based on the concept of the education
production function. This function is as-
sumed to produce “education” in the form of
test scores or educational attainment levels,
with the inputs consisting of student inputs,
family inputs, peer/neighbourhood influ-
ences, and school resources. Econometri-
cally, the form of this function depends on
the nature of the dependent variable used. If
the dependent variable is a test score or nu-
merical grade, linear regression models are
estimated, as in Akerhielm (1995) and Betts
and Morell (1999). If the dependent variable
is related to the level of educational attain-
ment, discrete choice models are typically
estimated, as in Wilson (2001); Dearden,
Ferri, and Meghir (2002); and Heinesen and

Graversen (2005). Eide and Showalter (2005)
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also used discrete choice models to investi-
gate the effect of school resources on the
probability of being unemployed. Finally,
studies of the impact of school resources on
earnings typically estimate linear regression
models that resemble human capital earn-
ings equations augmented by the addition of

school resource variables.

Regardless of the specifications of the
dependent variables, and hence the
econometric models to be estimated, there
are certain problems faced by all researchers
in this area. One of the most serious of these
problems is the possibility that school re-
sources may be endogenous. In other words,
parents may have taken both school charac-
teristics and their children’s characteristics
into account before choosing a residential
location or a school, in which case the school
resource variables may be correlated with
the error term in the empirical education
production function. Similarly, in her study of
the effect of class size on elementary student
test scores, Akerhielm (1995) argued that
schools may take student ability into account
when allocating students to classes of differ-
ent sizes. In the absence of data on student
abilities, such rules for allocating students to
classes may result in a correlation between
class size and the error term in the estimating
equation.

Yet another source of endogeneity may
arise from the manner in which school
boards allocate resources to schools. For ex-
ample, public schools located in what are
perceived to be “high needs” neighbour-
hoods may be allocated higher levels of re-
sources. At the same time, such schools may
have more difficulty attracting good teachers.

Such decision-making policies may thus
strengthen the correlation between the
school’s location and school resources.

Endogeneity problems in models of edu-
cational outcomes may also be associated
with other explanatory variables besides
As Nechyba (2006) high-
lighted, researchers trying to measure the

school resources.

effect of peer influences on a student’s per-
formance also face serious endogeneity
problems. The very notion that a student is
influenced by his or her peer group implies a
bi-directional relationship between the stu-
dent’s attitudes and those of the peer group
— if student A is influenced by his or her peer
group, then one must also allow for the pos-
sibility that student A influences the peer
group. This problem is referred to in the lit-
erature as the “reflection problem.”

These endogeneity problems have been
dealt with in different ways by different re-
searchers. For example, Akerhielm (1995)
used two-stage least squares estimation, us-
ing school-level average class size and enrol-
ment in Grade 8 as instruments for the stu-
dent’s actual class size. However, Dearden,
Ferri, and Meghir (2002) eschewed instru-
mental variables methods in favour of simply
including as many variables as possible to
account for individual characteristics, family
background, and local neighbourhood char-
acteristics, since, as they pointed out, it is
extremely difficult to find variables that ex-
plain the allocation of students to schools but
do not also have a direct impact on student

performance.

In studies of the effect of school re-
sources on labour market outcomes later in



life, researchers must contend with an addi-
tional problem: there is more than one
channel through which school resources may
affect outcomes. Heckman, Layne-Farrar, and
Todd (1996) suggested that there are three
such channels:  school resources may in-
crease the level of wages at all levels of edu-
cation; they may affect the rate of return to
education; and they may increase educa-
tional attainment (i.e., encourage individuals
to remain longer in school). The latter two
channels imply nonlinearities in the relation-
ship between the log of earnings (the usual
dependent variable in such studies) and
measures of school resources. Heckman,
Layne-Farrar, and Todd (1996) experimented
with different methods of introducing non-
linearities into their model, which was based

on that of Card and Krueger (1992).

Another type of nonlinearity that may
exist is that the effects of school resources
may be different for different sub-groups of
students. For example, low-ability students
may gain more from small class sizes than
high-ability students (or the reverse). To test
for such differences, one might estimate
separate models for each group of students.
Alternatively, some authors have tried in-
stead to examine the entire distribution of
outcomes, rather than focusing on the mean
outcome as most studies do. Bedard (2003)
and Rangvid (2007) did so using quantile re-
gression methods, while Corak and Lauzon
(2002, 2005) used semi-parametric methods
instead.

Findings

A number of extensive surveys of the lit-
erature on the effects of school resources
exist, with some of the most recent being
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those by Hanushek (2006), Hanushek and
Rivkin (2006), and Speakman and Welch
(2006).
nushek (2006, 892) computed the proportion

As in his earlier 1996 review, Ha-

of studies that obtained statistically signifi-
cant results with respect to the effects of two
widely-used measures of school resources:
the teacher-pupil ratio and expenditure per
pupil. He found that 72 percent of 276 stud-
ies obtained an insignificant coefficient for
the teacher-pupil ratio, while 66 percent of
163 studies that examined the effects of ex-
penditure per pupil found that it too had an
insignificant coefficient. Furthermore, in the
case of the teacher-pupil ratio, only half of
the studies that obtained a significant coeffi-
cient for this variable found that a higher
teacher-pupil ratio led to improved student
performance. In other words, in Hanushek’s
view, the empirical evidence on the effect of
school resources was mixed at best.

One could argue, as did Hedges, Laine,
and Greenwald (1994) and Hedges and
Greenwald (1996), that simply counting the
number of statistically significant results,
without taking into account the type of data
and methods used, does not constitute the
best way to evaluate the literature on this
topic.
the vast literature on this topic would be be-

That said, an attempt to re-evaluate

yond the scope of this study. Instead, it could
be instructive to look at the results of a few
recent studies not reviewed by Hanushek
that have influenced the approach taken in
this paper, including the few that have used
Canadian data.

First, both Dearden, Ferri, and Meghir
(2002) and Heinesen and Graversen (2005)
examined educational attainment, with the
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former using British microdata and the latter
using Danish microdata. Dearden, Ferri and
Meghir (2002) estimated ordered probit
models of educational attainment for both
men and women at age 33, where the de-
pendent variable consisted of seven catego-
ries ranging from “no qualification” to “uni-
versity degree.” The pupil-teacher ratio was
the only measure of school resources in-
cluded in their model, although they did also
include several dummy variables related to
They found
that, although the pupil-teacher ratio had a

the type of school attended.

large, statistically significant effect on male
and female educational attainment in their
simplest specification, this effect disappeared
when school type and standardised test
scores at ages 7 and 11 were added into the
model. On the other hand, attending either a
grammar school or a private school had a
positive and statistically significant effect on
the probability of achieving a high level of
educational attainment?.

In contrast, Heinesen and Graversen fo-
cused on only one level of educational at-
tainment — the completion of upper secon-
dary or vocational education — and used
municipal-level school resource variables. In
total, they were able to include four different
measures of school resources, including ex-
penditure per pupil and teacher wage hours
per pupil per week. They also estimated four
different types of models: logit models (with
and without random effects) and linear prob-
ability models (with and without random ef-
fects). Like Dearden, Ferri, and Meghir, they
found that their results with respect to
school resources were sensitive to the num-
ber of control variables that were included.
In their case, the effect of their principal

school resource variable, expenditure per
pupil, was statistically significant only when a
full range of control variables (for personal
characteristics, family background, and mu-
nicipality socio-economic characteristics)
were included in the model. In addition, the
predicted effect of a 10 percent increase in
expenditure per pupil was only about 1 per-
centage point, which represents quite a small
effect.

Second, Rangvid (2007) studied the de-
terminants of PISA scores in reading, math,
and science for Danish students who partici-
pated in PISA 2000. Although her main focus
was on the effect of the socioeconomic com-
position of the student body, she also in-
cluded a number of school characteristics in
her model, including the student-teacher ra-
tio, school size, school autonomy, teacher
morale, and several other variables. In both
her OLS and quantile regression results, the
school variables that appeared to have had
the most important impacts on PISA scores
were school size, school size squared, and an
index of student-teacher relations. In gen-
eral, all three had positive effects on student
performance, although in the quantile re-
gression models this effect was not statisti-
cally significant at all percentiles of the distri-
bution of scores.

Turning now to the three Canadian stud-
ies that used Canadian microdata, as noted
above, Bedard (2003) used Census data and
hence had to use provincial average meas-
ures of school characteristics. Consequently,
her school resources measures did not per-
fectly match the individuals in her data set.
However, her school data did cover a rela-
tively long period (1932-1952), since she



pooled Census data for men from the 1981,
1986, and 1991 Censuses.
(2007), she too used quantile regressions,

Like Rangvid

but her dependent variable was weekly earn-
ings. The school resource measures included
were class size, school size, and relative
She found that, although
class size did not have a statistically signifi-

teacher wages.

cant impact on earnings at the mean (which
was the effect that would have been esti-
mated in a standard linear model), it did have
an impact at the extremes of the earnings
distribution. Higher class sizes appeared to
reduce earnings at the low end of the earn-
ings distribution and raise them at the high
end. The effects of school size and teacher
salaries also varied across the income distri-

bution.

The two studies by Corak and Lauzon
(2002, 2005) are in many ways the most
closely related to the present study, as they
too made use of data from the YITS-A. How-
ever, the approach they used is quite differ-
ent from that of the present study, in that
they applied the semi-parametric approach
of DiNardo, Fortin, and Lemieux (1996) to
disentangle the effects of school factors and
student backgrounds on the entire distribu-
tion of PISA scores. In addition, they in-
cluded fewer control variables and fewer
school characteristics than the present study.
In their 2002 paper, they focused on the
overall effects of school factors, rather than
singling out individual measures, and, like
Rangvid (2007), found that they differed at
different points of the distribution of test
scores. In their 2005 paper, they showed
that if provincial differences in class size and
time-in-term (i.e.,, the amount of instruc-

tional time) were eliminated by bringing all
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provinces to the Alberta levels, the distribu-
tion of student achievement in the Atlantic
provinces would be significantly altered.
However, once again, they found that the ef-
fect differed at different points in the distri-
bution of test scores; for example, in the case
of reading scores in New Brunswick, they
concluded that the change would likely im-
prove the average test score, but the propor-
tion of students at the lowest level of reading
proficiency would increase.

Overall, this very brief review of some
relatively recent studies of the effects of
school resources highlights the sensitivity of
the results obtained to the specification of
the model estimated. It also confirms that
school resources do not affect all students
equally, which suggests that a failure to ob-
serve a statistically significant effect of school
resources in a model of mean achievement
or educational attainment would not neces-
sarily imply that school resources had no ef-
fect at all. While once again focusing on aver-
age outcomes rather than trying to look at
the distribution of achievement, the present
paper extends the limited Canadian literature
on the topic by looking at more measures of
educational achievement than Bedard (2003)
and Corak and Lauzon (2002, 2005) — eleven
in total — and by broadening the set of con-
trol variables to include more individual and
family background variables, as well as some
measures of neighbourhood and peer influ-
ences. Finally, more measures of school re-
sources were included. The next section of
the paper discusses the specification of each
of the models estimated herein.



9 The Effect of High School Resources on Investment in Post-Secondary Education in Canada

Overview of Data and Models

In this section, both the data used and
the econometric models estimated in the
present study are discussed. In the first sub-
section, a brief overview of the YITS-A data
set is provided. The next subsection dis-
cusses the measures of school resources se-
lected for inclusion in the empirical models.
The third subsection describes the
econometric models and the dependent
variables used; in each case, the nature of
the dependent variable determined the type
The fourth

subsection discusses the variables that were

of model that was estimated.

included to control for individual characteris-
tics, family background, and neighbourhood
effects. Finally, the last subsection provides a
brief overview of the population examined.

The YITS-A data set

Cohort A of the YITS consisted of 29,687
Canadian 15 year-olds who were first inter-
viewed in the spring of 2000. The respon-
dents were re-interviewed every two years
thereafter; to date, four cycles of data on
these individuals have been released. In the
initial year of the survey, not only students
but also their parents and school principals
were interviewed. Both public and private
schools were included in the survey. In addi-
tion, all students participating in the survey
were administered the OECD’s PISA test of
reading skills in the initial year. Roughly half
the students also wrote the PISA math test,
while the other half wrote the PISA science
test. The combination of all these elements
made the YITS-A data an extremely rich
source that could be used to analyze a wide
variety of education-related issues.

For the purposes of this study, it was de-
cided to include in the sample for each model
all respondents for whom all the necessary
data were available. Because the different
outcome variables selected for analysis were
not all available for all the students, the sam-
ple sizes therefore varied for the different
models presented, ranging from 6,981 to
12,162. While this approach somewhat re-
duced the comparability of the results across
models, it did ensure that the sample sizes

were fairly large.

Measures of high school resources

The PISA/YITS School Administrator File
contains a great deal of information about
the high school attended by each respondent
at age 15, ranging from pupil-teacher ratios
to an index of teacher morale. While all of
these variables may be somewhat subjective
in that they reflect the school principal’s im-
pressions, some could be more readily linked
to expenditure or regulatory policies related
to education. These less subjective variables
were the measures considered to be of
greatest interest to this study.

First of all, following the example of
Dearden, Ferri, and Meghir (2002), several
dummy variables relating to the type of
school were included: a dummy variable
equal to one if the school was co-educational
and zero otherwises, a dummy variable equal
to one if the school was private and zero oth-
erwise, and a dummy variable equal to one if
the school had a religious affiliation and zero
otherwise. The inclusion of these dummy

variables tested whether there existed any

5 Note that in most Canadian provinces there exist two parallel publicly-funded educational systems, one secular and one associated with
the Catholic Church. There also exist some private schools associated with other religious denominations.



differences in educational performance asso-
ciated with these particular types of schools.

Second, five variables related to the edu-
cational resources of the school were in-
cluded: the total number of students in the
school; the student-teacher ratio; the ratio of
computers to students in the school as a
whole; an index of the quality of the school’s
physical resources (e.g., space, lighting, con-
dition of building); and an index of the qual-
ity of the educational resources (e.g., library
materials, computers, lab equipment) avail-
able to students of the schools. The first two
of these variables allowed for the possibility
that the absolute size of the school or the
average class size may have affected the stu-
dent’s performance; the third variable was
included to test whether there would be any
evidence that access to computers at school
was an important factor in academic per-
formance. The two index variables, although
somewhat subjective because they were
based on the opinions of the school principal,
were included because both physical and
educational resources are variables related to
the expenditures required to operate the
school. These could also be thought of as
measures of two types of capital inputs into
the production of education.

Next, at least one measure of the quality
of the teaching staff was included in each
model. In total, four such measures were
available: the proportion of the teaching
staff with a bachelor’s degree in education;
the proportion of math teachers with a

bachelor’s degree in math; the proportion of
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language and literature teachers with a
bachelor’s degree in that subject; and the
proportion of science teachers with a bache-
lor’'s degree in science. Many high school
teachers found themselves teaching in more
than one field; furthermore, school principals
may not always have been able to guarantee
that all teachers assigned to teach a particu-
lar subject had a teaching qualification in that
subject. The inclusion of these variables
tested whether the educational qualifications
of teachers had a measurable impact on stu-
dent performance. In models in which the
dependent variable related to a particular
subject (for example, math), only the teacher
quality variable that related to that subject

was included.

It should be noted that the PISA School
Administrator questionnaire also included a
number of questions about the availability of
special programs or courses. One variable
related to these types of programs was in-
cluded: a dummy variable equal to one if the
school offered special courses in study skills
and zero otherwise. The inclusion of this
variable tested whether the availability of
such courses had an impact on student per-
formance. However, no variable was in-
cluded to indicate whether the respondent

actually took such a course.

In addition to all these variables, three
variables related to the teaching climate
were included: an index of teacher morale;
an index of school autonomy; and an index of
teacher participation. All three indexes were
constructed by the OECD (for details regard-

6 The index of the quality of physical resources and the index of the quality of educational resources were constructed by the OECD from
responses to questions about the adequacy of the physical and educational resources of the school. See Chapter 17 of OECD (2003) for
further details on the construction of these indices.
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ing their construction, see OECD 2003). Al-
though these variables were not necessarily
directly related to the school’s financial re-
sources and were also somewhat more sub-
jective than the other variables discussed so
far, these final variables were added to the
model after the initial estimation results sug-
gested that attending a private school was
strongly positively related to academic per-
formance, because it was thought that they
might help to capture some of the differ-
ences between private and public schools.

The set of variables relating to school
characteristics and resources included in the
present analysis is quite large in comparison
to those included in other studies. Although
small in relation to the number of variables
available in the School Administrator File, it
constituted a compromise between the de-
sire to include as many characteristics as pos-
sible and the need to keep the specification
parsimonious.  Furthermore, most of the
chosen variables could be directly related to
educational policy. For example, a finding
that teacher qualifications mattered would
suggest that governments place a higher pri-
ority on ensuring that all high school teachers

be properly qualified.

Although this list of school characteristics
was believed to be appropriate, the possibil-
ity of multicollinearity between the various
measures suggests that it might have been
worth trying to combine the measures into
one or more indices. However, the difficulty
with such an approach is that it was not ob-
vious what weights should be applied to the

different measures. As an alternative to arbi-
trarily assigning weights to the various meas-
ures, principal components analysis was used
in an attempt to reduce the set of school
characteristics to a considerably smaller
number of explanatory variables. However,
because the measures were not in fact as
highly correlated as one might have ex-
pected, this approach did not prove to be

very successful.

In total, nineteen variables (including
school climate variables related to the impact
of bullying, drug use, and poor home envi-
ronments, all discussed later) were included
in the principal components analysis. How-
ever, at least fifteen of the nineteen principal
components were required to account for 90
percent of the total variation in the set of
nineteen school characteristics. Given the
general difficulty of interpreting principal
components, the gain in parsimony did not
seem large enough to warrant replacing the
nineteen original variables with the fifteen
most important principal components.
Therefore, this attempt to produce a small
number of indices of school characteristics

was deemed a failure’.

Finally, in the educational attainment
models, one additional variable related to
the PISA
This variable was

school resources was included:
reading score at age 15.
used as a general measure of cognitive skills,
which were presumed to be one input into
the education production function later in
life. If high school characteristics had af-
fected PISA scores, and PISA scores influ-

7 Principal components analysis was also applied to several subsets of school characteristics, such as the measures of teacher quality.
However, once again it did not seem to be possible to construct a single index that captured a large proportion of the total variation in any
of the subsets of characteristics examined.



enced educational attainment, then school
characteristics might have had an indirect
effect on educational attainment through the
PISA score.
were also available, they were not included

Although high school grades

in the models of educational attainment for
reasons that are discussed in the next sub-
section.

Outcome measures and econometric models

Although the YITS-A data set contains a
large number of variables related to school
characteristics, all of these variables pertain
only to the school attended at age 15. No
new information about school characteristics
was collected after cycle one. While this lack
of historical information on school character-
istics was not unique to this study, it did pose
a problem for the estimation of the effects of
school characteristics on educational attain-
ment in later years, since the school charac-
teristics may have changed over time either
because the student changed schools or be-
cause of changes in school funding or admin-
istrative policies. To deal with this problem,
the empirical analysis was divided into two
parts.

First, the relationship between school
characteristics and academic performance at
age 15 was examined. Then, educational at-
tainment as of ages 19 and 21 was examined.
In the first stage of the analysis, both high
school grades and PISA scores were used as
dependent variables, while in the second
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stage the PISA reading score was included as
an explanatory variable in models of educa-
tional attainment.

The YITS-A data set contains several
measures of academic performance as of age
15. Several grades reported by the student
at age 15 were available: the overall average
in school in 1999, the mark in the most re-
cent math course, the grade in the most re-
cent science course, and the mark in the
All four
were used as dependent variables in the first

most recent “language” courses.

part of the econometric analysis. Since these
grades were reported as categorical vari-
ables, ordered probit models were used®°.

The categorical variables provided in the
original data set were transformed so as to
increase in value as the grade increased as
follows: 1 was associated with a grade of less
than 50 percent; 2 was associated with a
grade from 50 percent to 59 percent; 3 was
associated with a grade from 60 percent to
69 percent; 4 was associated with a grade
from 70 percent to 79 percent; 5 was associ-
ated with a grade from 80 percent to 89 per-
cent; and 6 was associated with a grade from
90 percent to 100 percent. In addition, the
student’s PISA scores for reading ability, math
and science were available and were also
used as outcome measures©. Because they
were derived from standardized tests, the
PISA scores may have provided more accu-
rate measurements of student ability than

8 A “language” course here does not mean a course in a second language, but rather a literature course. The term “language course” was
used in the YITS-A documentation because the language of instruction may have been either English or French, depending on the school
system in which the student was registered.

9 See Cameron and Trivedi (2005, 519-520) for a brief overview of the ordered probit and logit models.

10 To be more specific, the weighted likelihood estimates of each student’s score were used. According to OECD (2002), these are the
best measures to use in analyses of individual student performance. The weighted likelihood estimates are estimates of student profi-
ciency derived from the student’s responses to the PISA tests. The PISA assessment file also contains alternative measures for each stu-
dent, called plausible values. See OECD (2003) for more details.
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recorded grades, which may have varied
across schools for a variety of reasons. Since
the PISA scores were not categorical vari-
ables, linear regression methods were used
to analyze them.

In the second stage of the analysis, edu-
cational attainment as of cycle three (at age
19) and cycle four (at age 21) was examined.
Like grades, educational attainment was re-
ported as a categorical variable, rather than
as total years of schooling. Furthermore, in
each cycle, two educational attainment vari-
ables were available. The first consisted of
four categories: has not yet graduated from
high school; is a high school graduate, but
has no post-secondary education (PSE); has
some PSE, but has not yet graduated from a
post-secondary program; and has graduated
from a post-secondary program!i. Because
there was a clear hierarchy in the ordering of
the educational categories here, ordered
probit models were estimated for this vari-

able.

While it would be of interest simply to
know whether or not an individual student
had attempted or completed PSE, it would be
more ideal to have more information about
the type of PSE undertaken. Fortunately the
second educational attainment variable in
the YITS-A data set provided more informa-
tion about the type of PSE undertaken, divid-
ing it into 14 categories’2. However, because

the respondents were only 19 and 21 at the
time of data collection in cycle one and cycle
two respectively, only a small number of re-
spondents had enrolled in certain types of
PSE (yet). For this reason, the 14 categories
were aggregated into ten, leading to the
creation of a new dependent variable with 11
categories.

The first category consisted of individuals
who had not yet taken any PSE; this category
included both high school graduates and
those who had not completed high school.
The second category included three levels of
PSE below the college or CEGEP level. Each
of the next seven categories corresponded to
the next seven categories of the original vari-
able, ending with the bachelor’s degree.
Category ten included the Master’s and Ph.D
levels, and the final category included the
last two categories of the original variable.

This second measure of educational at-
tainment thus provided much more detailed

11 These are the YITS-A variables HEDLD3 (Cycle 3) and HEDLD4 (Cycle 4).

12 These are the YITS-A variables HLPSD3 and HLPSD4, which were defined as the “highest level of post-secondary education taken across
all programs and institutions as of December 2003 (or 2005).” Listed in the order given, the categories included Attestation of Vocational
Specialisation (AVS or ASP); Private business school or training institute diploma or certificate; Registered Apprenticeship program; College
or CEGEP program; University transfer program at a college or CEGEP (for credits, university transfer diploma or Associate's Degree); Col-
lege post-diploma or graduate level program (college diploma or higher needed first; University diploma or certificate BELOW Bachelor's
(undergraduate level); Bachelor's degree; First professional degree; Graduate-level diploma or certificate ABOVE Bachelor's, BELOW Mas-
ter's; Master's degree; Ph.D. degree; Diploma, certificate or license from a professional association as in accounting, banking, or insur-
ance; and Other level of post-secondary.



information about the type of PSE at-
tempted. Because it too was an ordered
variable, an ordered probit model was also
used to analyze this measure of educational

attainments.

Control variables

As Dearden, Ferri, and Meghir (2002) ar-
gued, in order to avoid bias in the estimation
of the coefficients of school resource vari-
ables, it is important to include as many vari-
ables as possible to control for individual
characteristics, family background, and
neighbourhood or peer effects. In all of the
models estimated in this paper, the same
control variables were used. First, dummy
variables indicating whether or not the indi-
vidual was female, belonged to a visible mi-
nority group and/or was an immigrant were
included. In addition, a variable measuring
years since immigrating to Canada was in-
cluded to allow for the possibility that immi-
grants become better integrated into the
school system the more time they spend in

Canada.

To allow for the possibility that disabilities
or health problems might affect academic
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included to control for limitations of this na-
ture. These variables were constructed by
combining information from a YITS-A ques-
tion to parents about whether their child had
a physical condition, mental condition, or
health condition that interfered with their
child’s schooling, as well as a series of ques-
tions relating to the type of conditions. The
four variables indicated whether the child
had a physical disability, a physical health
problem, a learning disability, or some other
condition that interfered with his or her
schooling.

Other student characteristics included
indicators of the frequency of smoking and a
series of dummy variables measuring the
number of schools attended up to age 15.
Smokers were divided into those who
smoked at least once a day and those who
smoked no more than once or twice a week.
Smoking behaviour was included because it
may be an indicator of the student’s rate of
time preference’s. The number of schools
attended was included because frequent
changes in schools may be disruptive and
may have a negative impact on the student’s

academic performance. In the models of

achievement, four dummy variables were educational attainment an additional variable

13 The ordering of the categories of this variable followed that used by Statistics Canada in constructing the original variables HLPSD3 and
HLPSD4. Although one could question the validity of the ordering (does a university certificate below the bachelor’s level really constitute
a lesser educational qualification than a college graduate-level program?), it no doubt corresponds to a generally-agreed upon ranking of
such qualifications. Furthermore, given the large number of categories, it would have been extremely difficult to estimate a less restric-
tive multinomial probit model of these dependent variables. Finally, although multinomial logit estimation would have been possible, it
would have depended on the assumption of independence of irrelevant alternatives. When attempted, it also yielded somewhat odd
results for some coefficients, not to mention a very large volume of output.

14 The YITS-A variables used were PD10B and PD1101-PD1111, all of which were included in the parent file. The four dummy variables
were defined to be equal to one if the child had a condition that sometimes or frequently affected the activities they could do at school.
Hearing problems, vision problems, speech problems, orthopaedic problems, and other physical disabilities were all included in the physi-
cal disabilities variable; physical health problems included allergies, asthma, and diabetes; and “other disabilities” included mental health
conditions as well as other undefined conditions.

15 The rate of time preference is the rate at which the individual must be compensated for forgoing say $100 of consumption today in
return for consumption in the next period. If the individual’s rate of time preference is p, they will require a future payment of at least
$100(1+ p) in order to induce them to give up $100 today. Smokers are believed to have a higher rate of time preference than non-
smokers, since appear to care more about their current enjoyment of tobacco products than about the possible future health conse-
quences of smoking. | thank Kelly Foley for suggesting the inclusion of these variables and their interpretation.
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measuring the number of high schools at-
tended was also included.

Family background was represented by a
total of twenty-five variables. The first four
were dummy variables representing the
number of siblings. Because birth order has
been cited by some authors as a determinant
of individual outcomes, four additional vari-
ables controlling for the number of older sib-
lings were also included. The ninth variable
measured the number of times the student
had moved; because changes of household
can occur without a change of schools, this
variable was not perfectly correlated with the
variables reflecting the number of schools
attended.
support, based on the student’s responses to

An index of family educational

questions about how often other family
members helped the student with school
work, was included. It was assumed that
families that were more willing to help with
school work may also have placed a high
value on education. Family income as of cy-
cle one, as well as three other variables rep-
resenting family structure as of cycle one,

were also included.

In addition, four dummy variable indica-
tors of parents’ aspirations regarding the
level of education they hoped their child
would achieve were included, because differ-
ences in parents’ aspirations for their chil-
dren might translate into differing degrees of
pressure on the student to perform well in
school. The first of these variables was equal
to one if the student’s parents hoped that
their child would obtain a trade certificate or
vocational qualification; the second was
equal to one if they hoped that their child
would attend college; the third was equal to

one if they hoped that their child would ob-
tain a university degree; and the last was
equal to one if they hoped that their child
would obtain a post-secondary qualification,
but didn’t care what kind.

The final eight family background vari-
ables were indicators of the parents’ level of
education. The omitted category among this
group of variables was having at least one
parent who graduated from high school, but
no parents with post-secondary education.
Another dummy variable indicated that nei-
ther parent finished high school. The remain-
ing six dummy variables reflected various
levels of post-secondary education.

Although previous studies have found
peer influences to be important, there has
been some disagreement among researchers
with regard to how to define the peer group.
Some authors, such as Solon, Page, and Dun-
can (2000) and Ludwig, Ladd, and Duncan
(2001), have defined the peer group as chil-
dren living in the same neighbourhood. Oth-
ers, such as Hanushek, Kain, Markman, and
Rivkin (2003), have defined the peer group as
students in the same grade at the same
school, and have used the proportion that
were black, the proportion that were His-
panic, and the proportion that were eligible
for a free lunch as their peer variables. While
these two definitions were likely to overlap in
many cases, in some cases — particularly for
those students who attended private schools
— they may not have been perfectly corre-
lated.

For the purposes of this study, it was
deemed desirable to include both some
neighbourhood characteristics and some



characteristics of the student’s friends and
Unfortunately, the YITS-A data
was somewhat limited with regard to neigh-

classmates.

bourhood characteristics; the only relevant
information available pertained to the prov-
ince in which the student’s school was lo-
cated and the population size of the commu-
nity in which the school was located.

While linking the YITS-A data to Census
data on neighbourhoods might have been
possible, it would have required more de-
tailed information from Statistics Canada re-
garding the Census district in which the stu-
dent lived or where his or her school was lo-
cated. However, because a school-based
sampling scheme was used to construct the
YITS-A, it was possible to construct school-
population characteristics from the YITS-A
data itself. More specifically, three variables
reflecting the characteristics of schoolmates’
families were constructed by averaging data
from respondents from the same school on
family income, parental employment status,
and whether or not either parent had a uni-
versity degree?s,

To ensure that these variables measuring
average family income, the proportion of
families with at least one parent employed,
and the proportion of families in which at
least one parent had a university degree
were of reasonably good quality, respondents
from schools with less than twenty students
included in the YITS-A were eliminated. The
other neighbourhood characteristics con-
sisted of nine provincial dummy variables
(Ontario was chosen as the reference prov-
ince) and five community size dummy vari-
ables. This set of neighbourhood characteris-

16 | am grateful to David Johnson for suggesting this approach.

MESA - Measuring the Effectiveness of Student Aid 16

tic variables was much smaller than that em-
ployed by Dearden, Ferri, and Meghir (2002)
and Heinesen and Graversen (2005), but it
was the best that could be done with the
available information.

Although it does not contain much infor-
mation regarding neighbourhoods, the YITS-A
data set does contain a fair amount of infor-
mation about peer influences, with peers be-
ing broadly defined to include both siblings
and friends. Among other things, respon-
dents were asked about their friends’ atti-
tudes towards homework and post-

secondary education.

Unfortunately, in a study of school re-
sources, it is impossible to employ one of the
methods recommended for avoiding the re-
flection problem discussed by Nechyba
(2006), namely including school fixed effects,
since doing so would eliminate all school-
based variables from the analysis. In part for
this reason, the number of peer-related vari-
Three of
these variables were derived from student

ables included was limited to six.

responses to a question about what propor-
tion of the student’s friends were considered
to be trouble-makers. The other three were
derived from the school administrator ques-
tionnaire, which included questions relating
to the extent to which the principal thought
that learning at the school was inhibited by
bullying, drug and alcohol use, and the poor
home environments of students.

For each of these latter three factors, a
dummy variable was defined to be equal to
one if the principal’s response was “to some



17 The Effect of High School Resources on Investment in Post-Secondary Education in Canada

extent” or “a lot” Although their accuracy
would have been dependent on how well the
principal knew his or her own school, these
three variables did provide some information
about the school climate and peer influences
operating on the students attending that
school. Moreover, because these variables
were derived from the school administrator’s
guestionnaire rather than from student re-
sponses, they may have been less likely to
cause endogeneity problems than other

peer-related variables.

In light of the large number of explana-
tory variables included in the model, a com-
plete list of variable names and definitions is
provided in Table 1. The variable names in-
cluded in the table are identical to those

used in the subsequent tables.

An overview of the sampled population

Because different samples were used in
the estimation of each model, descriptive
statistics were provided for only one of the
samples used as the project progressed. All
the descriptive statistics presented in Tables
2 through 7 comprise population values con-
structed using sampling weights. They thus
provide an overview of the characteristics of
the population underlying the research.

Table 2 contains a breakdown of the
sampled population by school type, as of cy-
cle one. This table shows that approximately
92 percent of the population of 15-year-olds
in 1999 attended public schools. About 31
percent of these public schools had some re-
ligious affiliation. In contrast, the majority of
private school students — about 83 percent —
attended schools with a religious affiliation.

Of particular interest to this study is the
relationship between school characteristics
and academic performance. Table 3 shows a
frequency distribution of students by school
type and the overall average grade reported
by the student at age 15. Overall, approxi-
mately 9 percent of students performed
poorly, in that they received overall average
grades of 59 percent or less. This proportion
was considerably lower among students in
private schools; less than 3 percent of private
school students received grades below 59
percent. At the other end of the distribution,
private school students were also more likely
to have received a grade above 90 percent —
9 percent of private school students, as com-
pared to 7.4 percent of public school stu-
dents, fell into this category.

Because PISA scores were the outcome of
standardized testing, it was interesting to
compare the distribution of PISA reading
scores in Table 4 to the distribution of overall
average grades in Table 3. For this purpose,
the PISA reading levels specified by the OECD
were used. For both public and private
school students, the proportion who
achieved no better than Level 1 was identical
to the proportion who received overall aver-
age grades of 59 percent or less. However,
the proportion of students at Level 5 — 24
percent for private school students, 15 per-
cent for public school students — was consid-
erably higher than the proportion receiving
overall average grades of 90 percent or bet-
ter. This observation suggests that, although
literacy may have been essential for good
academic performance, exceptionally strong
reading skills did not guarantee that students
would receive exceptionally good marks. In

contrast, good math and science skills seem



to have been more important for obtaining
exceptionally high average grades.

Although the comparisons made in Table
3 and Table 4 provided some support for the
popular notion that private schools may pro-
vide a better quality education than public
schools, they did not reveal anything about
the relationship between school resources
and academic performance. Table 5 and Ta-
ble 6 contain calculations made in an attempt
to fill this gap by showing the means of eight
school resource variables that were closely
related to educational funding for each level
of academic performance. The first feature
of these tables to note is that there was sur-
prisingly little variation across levels of per-
formance in many of the measures.

As shown in Table 5, standard measures
of school resources, such as the student-
teacher ratio, the proportion of qualified
teachers, and the ratio of computers to stu-
dents, were almost identical across grade
levels; with the exception of the lowest two
levels of PISA scores, the same pattern can be
seen in Table 6. It is interesting to note that,
while Table 6 suggests a positive correlation
between PISA reading levels and school size
(as measured by the number of students), no
corresponding relationship with average
grades is evident in Table 5.

Of the eight measures of school resources
included in Table 5 and Table 6, the two that
seemed to exhibit the greatest variation
across levels of academic performance were
the indexes of physical and educational re-
sources available to students (scmatbui and
scmatedu). However, the relationship be-

tween these variables and academic per-
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formance was difficult to discern from the
tables. While, as seen in Table 5, the index of
educational resources seemed to fall and
then rise as grades increased, Table 6 shows
that there seems to have been to be a fairly
steady downward trend in this variable as
PISA scores increased.

Before considering what the estimation
results revealed about the factors influencing
academic performance, it is helpful to take a
brief look at some of the individual and fam-
Table 7
shows the means of many of the explanatory

ily characteristics of the sample.
variables included in the model. For exam-
ple, approximately 50 percent of the sam-
pled population were female; about 7 per-
cent were immigrants to Canada; and 11 per-
cent belong to a visible minority group. Only
7 percent of the sampled population were
only children, while more than 50 percent
had at least one older sibling. The average
family income of the sampled population was
approximately $69,000 in 1999. Most of the
respondents lived with their two biological
parents. Only 11 percent lived in rural areas.

The Effect of High School Resources on Stu-
dent Performance at Age 15

Turning now to the first stage of the
analysis, Table 8 contains the coefficient es-
timates of ordered probit models of high
Table 9
contains the coefficient estimates for the

school grades reported at age 15.

student’s scores on the standardized PISA
tests for reading, math, and science. The lat-
ter equations were estimated using Ordinary
Least Squares (OLS). Both the Table 8 and
Table 9 estimates were weighted using sam-
pling weights. Robust standard errors, with a
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correction for clustering at the school level,
were computed in both cases. In each case,
the largest possible sample — i.e., the largest
sample for which all the required variables
were available — was used to estimate the
model. Since individuals who reported cer-
tain grades did not always have PISA scores
recorded, or vice versa, and the different
measures of teacher qualifications were not
always available for all students, the sample
size was different for each model estimated.
The sample sizes varied from 6,981 observa-
tions (for the PISA science score equation
shown in Table 9) to 12,162 (for the PISA
reading score equations, also shown in Table
9). The sample sizes were considerably
smaller for the PISA math and science scores
because these tests were not administered to
all students, as was the PISA reading test.

In interpreting the estimation results, the
identity of the reference student should be
kept in mind. The reference student was
male, Canadian-born, and not a member of a
He had attended

three different schools up to age 15, a num-

visible minority group.

ber not atypical for the Canadian school sys-
tem. He had no disabilities or health prob-
lems, and was a non-smoker. He had one sib-
ling, but no older siblings. In terms of their
educational aspirations for him, his parents
did not hope for him to achieve any more
education than a high school diploma. He
At least
one of his parents had graduated from high

lived with both biological parents.

school, but neither had any post-secondary
education. None of his friends were consid-
ered trouble-makers. Finally, he lived in On-
tario in an urban area that qualified as a city,
but not a large city, and attended a school
that was public, had no religious affiliation,

was not co-educational, and did not offer any
special courses in study skills.

If high school grading systems were uni-
form across schools, it might have been ex-
pected that the results of the two sets of es-
timates be quite similar, at least in terms of
their qualitative implications. However, the
correlation between the two measures of
student proficiency was not as high as might
have been expected. To facilitate compari-
sons between these two measures, the PISA
reading scores were converted to a categori-
cal variable with six possible values corre-
sponding to the six levels of reading profi-
ciency defined by the PISA project (OECD
2003, 207). Reading proficiency increased as
the value of the categorical variable in-
creased from 1 to 6.

To measure the correlation between PISA
scores and reported grades, Spearman coef-
ficients of the correlation between the cate-
gorical PISA reading level variable and re-
ported grades were computed for a sample
of 14,997 students.
tions for which the relevant high school grade

In each case, observa-

was unavailable were deleted from the calcu-
lation. Interestingly, the correlation between
the PISA reading level variable and the last
language grade was only 0.43 (based on



13,857 observations).
grade showed the strongest correlation with
the PISA reading level at 0.49 (13,814 obser-
vations).

The overall average

The correlations between the re-
ported grades for different subjects were
generally considerably higher, ranging from
0.48 (between the math grade and the lan-
guage grade) to 0.76 (between the science
grade and the overall average)?’.

These relatively low correlations could
simply reflect the fact that the six reading
levels defined by PISA did not correspond
well to the grading levels used in Canadian
high schools. The criteria used may simply
have been very different in the two cases.
Inaccurate or untruthful reporting by the
students surveyed may also have been part
of the problem. Nonetheless, the low corre-
lations between the PISA scores and the re-
ported grades did raise questions about
grade inflation at the high school level, and
whether or not high school grades might
provide an accurate measure of student abili-
ties.

Since high school grades and PISA scores
were not as highly correlated as one might
have expected, it would not have been sur-
prising to find that there were some impor-
tant differences between the estimation re-
sults for these two types of measures. Such
differences did indeed exist.  Nonetheless,
there were quite a few important similarities

between the two sets of results.
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In comparing Table 8 and Table 9, it was
apparent that many of the individual and
family background variables that had a statis-
tically significant effect on one set of esti-
mates also had a statistically significant effect
on the other. For example, sex (fem) and
immigrant status (imm) had statistically sig-
nificant coefficients in most of the seven
models estimated. However, their effects
were not always the same. While being fe-
male significantly increased both types of
reading and science performance measures,
the calculations in Table 8 showed that being
female also raised math grades and overall
grades, while the Table 9 estimates implied
that girls were less proficient in math than
boys, holding all else constant. According to
Table 8 estimates, belonging to a visible mi-
nority group tended to be positively corre-
lated with one’s reported grades; along the
same lines, according to Table 9 estimates,
belonging to a visible minority group was
consistently negatively correlated with lower
levels of proficiency in all three domains
tested.

The results with respect to immigrant
status were also contradictory, with the PISA
results suggesting that immigrants tended to
perform worse than Canadian-born students
in science and reading proficiency (although
this negative effect tended to decrease as the
number of years since migration to Canada
increased), while the grade results suggested
that immigrants did better in math and worse

in reading. The finding that immigrants

17 The magnitude of the correlations between the different subject grades are not too surprising. There is certainly a perception on the
part of many people that students who are strong in math are not necessarily strong in the arts, and the relatively low correlation be-
tween the reported math and language grades supports this view. The high correlation between the science grade and the overall aver-
age may reflect the fact that it is often easier to obtain high grades in math and science courses, where tests tend to be more objective,
than in arts and humanities courses. The correlation between the overall average grade and the math grade was also relatively high at

0.70.
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tended to perform worse than Canadian-
born students in language courses or reading
proficiency was not surprising, since a large
proportion of recent immigrants to Canada
have arrived from countries where neither
English nor French is the primary language.

Not surprisingly, there was a strong and
statistically significant negative relationship
between learning disabilities and academic
performance. Holding all else constant, on
average, students with learning disabilities
received PISA scores that were between 43
and 63 points lower than those of students
without learning disabilities. The probability
of receiving an overall average grade of at
least 70 percent was also lowered by 0.26 for
these students as compared to the base case
probability of 0.58.
probability of obtaining an overall average

In other words, the

grade of at least 70 percent dropped by al-
most 50 percent if a student had a learning
disability.
health problems did not appear to have a

Other types of disabilities or

significant effect on academic performance,
however.

Other findings that were consistent
across the two tables were the negative ef-
fects of smoking and having attended only
one school. Smoking at least once a week
had a strong negative impact on both PISA
scores and high school grades in all subject
areas. To the extent that smoking behaviour
reflected a high rate of time preference, the
negative effect observed may have been as-
sociated with an unwillingness to spend time
studying. Having attended only one school
was significantly negatively correlated with
student performance, in comparison with
students who had attended at least three

schools by age 15. It was not clear why this
should have been the case. Surprisingly,
there was little evidence that attending a
large number of schools was negatively cor-
related with student performance. However,
changing households frequently did seem to
have a negative and significant correlation
with academic performance in all the models

estimated.

In five of the seven models presented in
these two tables, there was a significant
negative correlation between having no sib-
lings and academic performance. Having two
siblings also had a significant negative coeffi-
cient in both tables, but only in the equations
for science scores. However, it appeared to
be the number of older siblings, rather than
the total number of siblings, that had the
most important effects on performance in
both tables.
had statistically significant coefficients in al-

All four older sibling variables

most all of the seven models; the only excep-
tion was the coefficient of oldsibl in the
math grade equation in Table 8. Moreover,
as the number of older siblings increased, the
magnitude of the negative coefficient tended
to increase in most of the equations.

In other words, birth order had a fairly
important effect on academic performance at
age 15, with the eldest child in a family tend-
ing to perform best, holding all else constant.
For example, in terms of PISA reading scores,
having just one older sibling reduced the
score by 8.75 points, while having four or
more older siblings reduced it by 19.5 points,
more than twice as much. Summing mar-
ginal effects across grade levels, having one
older sibling raised the probability of an

overall average grade below 70 percent by



0.02 (relative to a base probability for the
reference student of 0.42), and lowered the
probability of a grade higher than 69 percent
by a corresponding amount. Having at least
four older siblings raised the probability of
having an overall average grade below 70
percent by 0.08.

Although it did seem to be important, the
number of older siblings was not the only
family background variable that had a statis-
tically significant correlation with student
performance. A somewhat surprising result
was that family income (faminc) did not have
as big an impact on student performance as
might have been expected; it did not have a
statistically significant coefficient in any of
the seven models estimated and, further-
more, its estimated coefficient was small in
magnitude. This finding could be viewed as
being consistent with that of Frenette (2007),
who found that only 12 percent of the gap in
university attendance rates across the Cana-
dian income distribution could be explained
by financial constraints.

However, other family background vari-
ables had more important relationships with
student performance. The higher the par-
ents’ aspirations with respect to the level of
education their child would ultimately
achieve, the higher the student’s PISA scores
and high school grades. Having parents who
hoped for their child to get a university de-
gree (euni = 1) raised PISA scores by 52 to 66
points at the 1 percent level of significance,
depending on the domain, and also had a
positive impact on all grades. The probability
of receiving an overall grade above 69 per-
cent also went up by approximately 0.14,
relative to a base probability of 0.58.
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Living in a two-parent household in which
at most one parent was a biological parent
also had a negative effect at the 1 percent
level of significance in all seven models, a
finding which may reflect the disruptive ef-
fects of changes in family structure on chil-
dren. Interestingly, living with a single parent
appeared to have less of a negative impact
on academic performance; although it had a
statistically significant coefficient in three of
the four models for reported grades, its coef-
ficient was smaller than that of the two-
parent family dummy.  Furthermore, the
single-parent dummy variable did not have a
significant coefficient in the PISA score mod-
els.

One family background variable for which
the results seemed particularly surprising
was the family educational support variable
(famedsup). This variable, constructed by the
OECD, increased with the amount of help the
student received from parents and siblings.
The negative and significant coefficient of
this variable in six of the seven models, and
particularly in all three PISA score models,
suggests that such help was actually hinder-
ing the student. One can think of several
possible reasons why this might be the case:
for example, perhaps the variable was actu-
ally an indicator of lower ability on the part
of the student, because students with high
levels of ability would not need as much help,
particularly by the time they had reached age
15. Alternatively, perhaps family members
were helping too much, to the extent of
sometimes doing the student’s work for him
or her. If this was the case, then students
may not have been learning as much as they
should have been, a factor that might have
resulted in the observed lower PISA scores.
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Far more important than family educa-
tional support, however, were the parental
education variables. Having parents who did
not graduate from high school (nohs = 1) was
significantly negatively correlated with all
three PISA scores, as well as with overall av-
erage grades and language grades. By way of
contrast, having at least one parent with a
college diploma (diploma = 1) or a certificate
or degree from a university (ucert, bach, prof,
or grad = 1) tended to be strongly positively
correlated with academic performance, with
the magnitude of this effect rising with the
level of parental education. For example,
students who had a parent with a college di-
ploma had a PISA reading score that was
about 13 points higher than that of other-
wise identical students; if at least one parent
had a graduate degree from a university, the
child’s PISA score was about 51 points higher
on average, holding all else constant. In the
case of parents who had a graduate degree,
the child’s probability of receiving an overall
average grade above 69 percent also in-
creased by 0.21, or about 36 percent of the
base probability of 0.58.

Turning now to the “neighbourhood” ef-
fects, the size of the community in which the
student’s school was located did not have too
many significant relationships with student
performance. However, there were a num-
ber of significant provincial effects:t. Notably,
the pattern of the provincial effects was not
always the same for the reported grades and
the PISA scores.

grade equations the coefficients of the pro-

For example, in all four

vincial dummies were strongly positive for

Prince Edward Island (PEI) and New Bruns-
wick; however, they were generally strongly
negative for these provinces in the PISA score
equations (the one exception being the PISA
math score equation, where the coefficient
of the PEl dummy was not statistically signifi-
cant). The reverse was true for Alberta: in
the grade equations, the provincial dummies
had significant negative coefficients, while in
the PISA score equations they had significant
positive coefficients.

These conflicting results with respect to
the provincial dummies suggest differences
in grading standards across provinces. If the
PISA scores, which were derived from stan-
dardized tests, were taken to be the most
accurate measures of student proficiency,
then these results might suggest that the Al-
berta school system was doing a better job of
training students than was the Ontario sys-
tem. At the same time, it appears that On-
tario grades were perhaps inflated in com-
parison to grades in Alberta. The grade infla-
tion problem appears to have been even
more serious in Prince Edward Island and
New Brunswick, since their reported grades
tended to be higher than those of Ontario,
yet their students tended to receive lower
PISA scores than did Ontario students. Table
9 shows that students in Quebec and Mani-
toba also tended to perform better on the
PISA tests than did Ontario students after
controlling for individual and family charac-
teristics. The results for the coefficient of the
Saskatchewan dummy suggest that students
from that province performed slightly better
than did Ontario students on the PISA math

18 It is possible that the significance of some of the provincial dummy coefficients might have changed if clustering at the provincial level
had also been taken into account in computing the standard errors. Since education is provincially regulated in Canada, there might well
be some correlations between schools within each province.



and reading tests, and received considerably
higher grades than Ontario students.

The performance of the remaining
“neighbourhood” variables, namely the aver-
age family income of students attending the
same school (avefaminc) and the proportion
of parents who had a university degree (puni)
or who were employed (ppemp) was some-
what surprising. There appeared to be no
relationship at all between the proportion of
parents employed and academic perform-
ance, while average family income was sig-
nificantly related only to the PISA math score.
The coefficient of puni was statistically sig-
nificant in four of the seven models, however,
suggesting that there was some correlation
between the education level of the parents
of other students at one’s school and one’s
But although this
correlation generally seemed to be positive,

academic performance.

it was negative in the case of language grades
in high school. It is not clear why this should
have been the case.

Of the six variables included to reflect
peer influences, those that seemed the most
strongly correlated with academic perform-
ance were those indicating the proportion of
the student’s friends that were considered to
be trouble-makers. If all or most of the stu-
dent’s friends were considered to be trouble-
makers then the student’s academic per-
formance tended to be significantly worse.
High school grades were even significantly
lower for students who counted only a few
trouble-makers among their friends; how-
ever, the reading score was the only PISA
score that was significantly affected in this
case, and the effect was not large. If all the
student’s friends were trouble-makers, the
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student’s PISA reading score was 36 points
lower on average, and the probability of an
overall average grade of at least 70 percent
was 0.16 lower (relative to a base probability
of 0.58). Interestingly, if most, but not all, of
one’s friends were perceived as trouble-
makers, the negative effect on academic per-
formance was often larger.

The results also suggest that if the stu-
dent attended a school where the principal
considered bullying to be a problem, the
overall average grade, as well as the math
and language grades, were significantly
lower. Taking math grades as an example,
the probability of obtaining a grade of 70
percent or better fell by 0.07 if bullying was a
problem, which constituted a 13 percent de-
crease relative to the base case probability of
0.53. However, the existence of a bullying
problem had no impact whatsoever on PISA
scores. Similarly, the lack of significant coef-
ficients for the drug and alcohol use variable
(drugs) and the poor home environment
variable (poorhome) in any of the seven
models seemed to contradict the principal’s
view that these factors were inhibiting learn-
ing at the school.

Overall, the results reported so far con-
firm the correlation between academic per-
formance and individual, family background,
and peer/neighbourhood characteristics. But
what about school resources, the key vari-
ables for this study? Considering Table 8
first, the results show that very few of the
remaining school characteristics included in
the models had a statistically significant coef-
ficient. The indicator for a co-educational
school (coed) was the only such variable that

had a statistically significant coefficient in the
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overall average grade model; it was positively
related to overall average grades, but only at
the 10 percent level of significance. This co-
efficient implies that if the student attended
a co-educational school, holding all else
equal, the probability that the student would
have received a grade above 69 percent
would have increased by 0.09. Furthermore,
the results in Table 9 show that attending a
co-educational school did not have a signifi-
cant impact on PISA scores, which were ar-
guably a better measure of student profi-
ciency.

The student-teacher ratio (stratio), a
popular measure of school resources in other
studies, had a negative and significant (at the
5 percent level) coefficient in just one model,
that for language grades. Its value implied
that if the number of students per teacher
were increased by one, the probability of
their receiving a grade above 69 percent
would have increased by only 0.006 (relative
to a base probability of 0.48), a small effect

of less than one percentage point.

The only other school characteristics that
had a significant impact on reported grades
at the 10 percent or a lower level of signifi-
cance were school size (schlsize), which had a
negative impact on language grades, and the
proportion of science teachers with a bache-
lor’s degree in science (propscie), which had
an unexpected negative impact on science
grades. According to the estimates, an in-
crease of 0.1 in the proportion of science
teachers with a bachelor’s degree in science
was associated with an increase of 0.007 in

the probability of obtaining a grade of at

least 70 percent.

Interestingly, the set of school character-
istics that was associated with PISA scores
was quite different from that associated with
grades. The results suggest that school en-
rolment (schisize) and school type had the
most important effects on PISA scores. All
three PISA scores were significantly influ-
enced by school size and whether or not the
school had a religious affiliation. Attending a
private school was associated with an in-
crease of 12 points in the PISA math score at
the 10 percent level of significance. How-
ever, there was no evidence of a significant
difference between public and private school
students in the PISA science or reading
scores®®. Attending a school with a religious
affiliation was associated with a correspond-
ing decrease in PISA scores of about 13 to 16
points, depending on the domain. In con-
trast, school size actually had a positive, not
negative, effect on student performance, al-
though the effect was not large in magni-
tude; an increase in enrolment of 100 stu-
dents was associated with an increase in PISA

scores of less than 2 points.

Finally, one other school-related variable
did seem to have some effect on PISA reading
scores at the 5 percent level of significance.
The higher the index of teacher participation,
the greater the PISA reading score. However,
the coefficient estimate implies that a 10
percent increase in the index from its Cana-
dian average value of 0.71 would have been
associated with an increase of only 0.19 in

19 In preliminary work, attending a private school was also significantly related to PISA scores in science and reading. However, the addi-
tion of avefaminc, puni, and ppemp to the model greatly reduced the private school effect.



the PISA reading score, an effect which could
not be considered large?°.

Overall, these results with respect to the
effect of school resources on student per-
formance were similar to those obtained
elsewhere, in that they revealed little or no
detectable effect of school resources on aca-
demic performance. The most consistent
results were those for school size and school
type (religious affiliation), which were consis-
tent across the three PISA score models. It is
possible that the failure to observe effects of
other measures of school resources may have
been due to a lack of variation in these

measures across schools in the sample.

The Effect of High School Resources on Edu-
cational Attainment

The results outlined in the previous sec-
tion showed that very few school characteris-
tics had an impact on PISA scores or high
school grades at age 15. This section of the
paper tests whether the characteristics of the
school attended at age 15 had any effect on
educational attainment at ages 19 and 21. As
noted above, at each age, two alternative
categorical variables measuring educational
attainment were available, one of which fo-
cused on the individual’s attainment with re-
spect to high school graduation (HEDLD3 and
HEDLD4) and the other focusing on the type
of post-secondary program attempted (AT-
TAIN3 and ATTAIN4). In all four models, the
PISA reading score (wleread) was included as
a measure of ability?..
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The coefficient estimates for these four
ordered probit models are presented in Table
10 and Table 12. Note that the reference in-
dividual used in these models is the same as
that used in the models estimated in the pre-
It should also be noted that,
due to attrition over time, the sample sizes

vious section.

for these models were somewhat smaller
than those in Table 8.

The first thing to note about the esti-
mates shown in Table 10 is that the results
with respect to individual characteristics
were fairly similar to those shown in Table 8
and Table 9. This finding may reflect the fact
that the student’s opportunities at each sub-
sequent stage of educational attainment
were determined by his or her grades. Al-
though it is possible that a student’s grades
might change over time, the similarity in the
results also suggests that, for most students,
grades at age 15 were a good predictor of
grades later in life.

The one interesting exception with re-
spect to personal characteristics was that,
although learning disabilities were strongly
negatively related to both grades and PISA
scores at age 15, having a learning disability
seemed to have less of an effect on later
educational attainment. The learning dis-
abilities indicator (Irndis) did not have a sig-
nificant coefficient in any of the four models
of educational attainment. Instead, “other”
disabilities seemed to play a more important
role in influencing educational attainment

beyond the high school level, with their ef-

20 The Canadian mean value was obtained from p. 246 of OECD (2003).

21 Because the PISA math and science tests were not administered to all survey participants, the sample size would have decreased con-
siderably if all three PISA scores were included. When one model was estimated with both the PISA math and reading scores included,
the sample size dropped by more than 50%.
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fects being negative and statistically signifi-
cant in all four models of educational attain-
ment. Having a disability in this category re-
duced the probability of attending post-
secondary education by 0.08 to 0.11, de-
pending on the model, with the effect being
smallest for HEDLD3 and largest for ATTAIN4.
Having a physical disability, on the other
hand, significantly increased the probability
of having taken some post-secondary educa-
tion by age 21, but only in the model with
HEDLD4 as the dependent variable?2.

With respect to the family background
variables, many of the results — particularly
those with respect to the parent’s educa-
tional aspirations for the student, the num-
ber of times the child had changed homes
prior to age 15 (nmoves), and parental edu-
cation — were again very similar. The higher
the level of education attained by a student’s
parents, the higher his or her level of educa-
tional attainment was likely to be later in life.
Surprisingly, the HEDLD4 model showed a
less pronounced impact of parental educa-
tion on educational attainment, even though
parental aspirations were still important.
This finding suggests that high schools may
have done a good job of offsetting inequali-
ties in student aspirations due to differences
in parental education levels. However, the
strong effects of parental education in the
model for ATTAIN4 suggest that parental
education still had an important effect on the
level of PSE attained. Finally, the strong ef-
fect of birth order that was observed at age
15 no longer seemed to be present at ages 19
and 21.

Once again, there were also some provin-
cial effects, although these were not neces-
sarily consistent with those for the academic
performance equations. The coefficient of
the Alberta dummy variable (alta) was nega-
tive and significant in the models for educa-
tional attainment as of age 19, implying that
young people raised in Alberta were less
likely to pursue post-secondary education
than those in Ontario. This finding seemed
somewhat surprising given Alberta students’
strong levels of proficiency (as measured by
the PISA), but may have reflected the strong
labour market in Alberta over the past dec-
ade. The booming oil industry in that prov-
ince has raised wages even for unskilled jobs,
making post-secondary education a less at-
tractive proposition. By age 21, however, the
coefficient of the Alberta dummy variable
was no longer statistically significant, sug-
gesting that, only two years later, young peo-
ple in Alberta had caught up to their coun-
terparts in Ontario. On the other hand, the
coefficient of the dummy variable for Quebec
had a statistically significant coefficient only
in the models that did not distinguish be-
When these
simpler measures of attainment were used,

tween different types of PSE.

the coefficient was positive.

Another interesting finding was that peer
effects, as measured by the proportion of
one’s friends that were considered to be
trouble-makers, and the three school climate
variables (bullying, drugs, and poorhome),
seemed to dissipate over time. While some
of these variables still had some statistically
significant effects by age 21, there were
fewer cases in which this was true than ear-
lier on, at age 15 or age 19. In fact, the three

22 In this model the effect is actually fairly large, amounting to 0.19, as compared to a base probability of 0.39.



school climate variables had no effect at all
on educational attainment at ages 19 and 21.

However, the variables of primary inter-
est in these models were the school charac-
teristics and the PISA reading score. The PISA
reading score (wleread) had a positive coeffi-
cient that was significant at the 1 percent
level in all equations, implying that strong
cognitive skills, as measured by this variable,
increased the probability of attending post-
secondary education. Focusing on the third
equation in Table 10, the coefficient estimate
implies that an increase of 100 points in an
individual’s PISA reading score at age 15
would have increased the probability of his
or her attempting a post-secondary program
by age 19 by 0.15 (with a base probability of
0.34).
probability of his or her attempting a bache-

The fourth model implies that the

lor’s degree program would have risen by
0.07 (with a base probability of 0.09), consti-
tuting an increase of 78 percent.

The significance of the coefficient of the
PISA reading score implies that, even if
school characteristics did not have a signifi-
cant direct impact on educational attain-
ment, any characteristic that influenced the
PISA reading score in Table 9, such as school
size, would have had an indirect impact on
educational attainment. In addition, looking
again at Table 10, several school characteris-
tics appear to have had an independent ef-
fect on at least one measure of educational
attainment. Their marginal effects are sum-
marized in Table 11.

Attending a private school was associated
not only with higher PISA math scores, but
also with higher levels of educational attain-
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ment at ages 19 and 21. However, that this
effect was observed only in the models that
did not distinguish between the different lev-
els of PSE suggests that attending a private
school had more of an influence on whether
or not the student graduated from high
school than on the level of PSE taken. The
results imply that the probability of attempt-
ing some form of post-secondary education
was 0.18 higher at age 19 and 0.19 higher at
age 21 for students who had attended private
schools at age 15.

In addition to having attended a private
school, two other school variables were
found to have had a statistically significant
effect in both of the two simpler models of
educational attainment: the proportion of
teachers with a bachelor’s degree in educa-
tion (propqual) and the index of the quality
of the school’s educational resources (scmat-
edu). The marginal effects in Table 11 indi-
cate that increases in the proportion of quali-
fied teachers were associated with decreases
in the proportion of individuals that at-
tempted post-secondary education. Al-
though the marginal effects may seem large
here, it should be remembered that the as-
sociated variable ranged from 0 to 1, and its
average value was over 0.9. Hence a reason-
able change in this variable would probably
have been about 0.01. If the marginal effects
in the table were multiplied by this value,
they would indeed have been much smaller,
so the unexpected negative sign of the effect
may be less important than it seems. The
marginal effect of a change in the index of
school educational resources was also small.

In the models with 11 levels of educa-
tional attainment, even fewer measures of
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school resources seem to have had a statisti-
cally significant effect. In fact, in the model
of educational attainment at age 19 with AT-
TAIN3 as the dependent variable, none of the
school resource variables had significant co-
efficients. It was therefore somewhat sur-
prising that three such variables did have sig-
nificant coefficients at age 21, when ATTAIN4
Of these, at-

tending a religious school appears to have

was the dependent variable.

had the largest marginal effect; the results in
the fourth column of Table 10 suggest that
attending a religious school was associated
with a higher probability of having taken
some PSE by age 21, with the predicted in-
crease in the probability of having done so
being 0.06. The lion’s share of this increase
occurred in just two categories of PSE, col-
lege or CEGEP programs and bachelor’s de-
gree programs. In both cases, the probability
of having taken the program was 3 percent-
age points higher for individuals who at-
tended religious schools at age 15. This re-
sult was unexpected, since attendance at a
religious school was associated with lower,
not higher, PISA scores and appeared to be
unrelated to high school grades at age 15.

Overall, the results with respect to school
resources were somewhat mixed. Only one
of the school resource variables had a statis-
tically significant coefficient in more than two
models. Furthermore, the effects that were
observed were sometimes counterintuitive
(i.e., the sign of the coefficient was the oppo-
site of that which had been predicted) and,
with the exception of the school type effects,
seemed small. Coupled with the fact that the
school measures represented only one point
early in the student’s high school career, it
would be difficult to say with any confidence

that the observed effects were truly causal in
nature.

Conclusions

The YITS-A is an extremely rich data set
without which it would have been impossible
to make this contribution to the extremely
limited literature on the effects of school re-
sources on student outcomes in Canada. It
contains many possible outcome measures
and many possible measures of school re-
sources, only a small subset of which were
included in the models estimated in this pa-
per. Nonetheless, it does suffer from several
limitations, a notable one being that informa-
tion on school characteristics was only col-
lected at one point in time — for the year in
which the student turned 15. Information on
family characteristics was also only made
available for that year. Another limitation is
that only very limited information about the
neighbourhood in which the individual lived
and in which the student’s school was lo-
cated was made available. This limitation
made it difficult to control completely for
nonrandomness in the allocation of students
to schools, leaving open the possibility that
the parameter estimates may have been
somewhat biased.

Nonetheless, there are so few published
studies of the effect of school characteristics
on student outcomes in Canada that this
study can still be regarded as a useful contri-
bution. Indeed, the present analysis has
generated a number of interesting results.
First of all, parental education levels and pa-
rental aspirations for their children were
found to be highly correlated with student

performance at age 15 and educational at-



tainment in later years. Birth order was also
found to have a relatively large impact on
student performance at age 15. Receiving
more help with school work from parents
and siblings was not actually associated with
more positive outcomes for the student,
however, perhaps because by age 15 only
weaker students would need much extra

help.

As far as school resources were con-
cerned, the results of this study were as in-
consistent as those in the literature for other
countries (Hanushek 2006). Most of the in-
cluded measures of school resources did not
have a significant impact on either reported
grades or PISA scores. However, PISA scores
at age 15 did seem to be strongly related to
certain school characteristics, in particular
whether the school had a religious affiliation
and school size.

Attending a school with a religious affilia-
tion at age 15 tended to reduce PISA scores
and may also have had an independent effect
on educational attainment at ages 19 and 21,
depending on how educational attainment
was measured. Attending a larger schooal,
however, tended to increase PISA scores, al-
beit slightly, an effect that seemed inconsis-
tent with popular opinion among the general
population. It is possible that schools with a
large population of students also tended to
have more educational resources of various
sorts at their disposal. Finally, attending a
private school at age 15 had a relatively large
positive effect on the probability of attempt-
ing post-secondary education in two of the
four models of educational attainment, al-
though it didn’t seem to have much effect on

academic performance at age 15.
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These findings raise an interesting ques-
tion that this study is unable to answer: why
should the type of school attended by the
student have such an important impact on
his or her performance and educational at-
tainment? It seems unlikely that differences
in the average quality of teachers or re-
sources in different types of schools can
completely answer this question, since other
variables reflecting teacher quality, student-
teacher ratios, and the quality of the school’s
physical and educational resources were also
included in the present analysis.

There exist at least two possible alterna-
tive explanations. The first is that there ex-
isted some substantive differences between
the students who attended the different
types of schools that were not captured by
the family and student characteristics already
included in the model. Exactly what these
differences might have been is not clear,
since a number of variables that might have
been expected to be correlated with atten-
dance at private schools, such as family in-
come and parental education, were already
included. Another possible explanation is
that private schools, public schools, and
schools with a religious affiliation may some-
how have used their available resources dif-
ferently. In other words, their education
production functions may have been differ-

ent.

This latter explanation fits well with Ha-
nushek’s (1996, 69) assertion that “the cen-
tral issue in all policy discussions is usually
not whether to spend more or less on school
resources but how to get the most out of
Hanushek (1996,
2006) went on to argue that more attention

marginal expenditures.”
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should be devoted to the incentives facing
both students and teachers. Could it be that
private schools somehow offer students
stronger incentives to perform well? Do
schools with a religious affiliation do the re-
verse? These are questions worth investigat-
ing, but other types of data may be needed
in order to do so.

To return to the policy question raised in
the introduction, unfortunately the results
herein did not provide a clear answer to
guestions about the return to investing more
financial resources at the secondary school
level. At most, the results supported the
concentration of students in larger schools,
since PISA scores seemed to be positively re-
lated to school size. However, as noted ear-
lier, the effect of school size was very small.
It would be difficult to draw any policy con-
clusions from the observed positive benefits
of attending private schools, since the
mechanisms that gave rise to these benefits
is unknown. The observed benefits do not
seem to have stemmed from greater school
autonomy or better teacher morale, since
controls for these factors were included in

the models.

One possible explanation for the failure
of this study to detect strong effects of tradi-
tional measures of school resources on edu-
cational performance may simply be that
there was insufficient variation in these
measures across schools in Canada. The
small differences between the averages of
these variables across levels of performance
that are evident in Tables 3 and 4 certainly
suggest that this may be the case.

23 The NLSCY also includes far fewer observations than the YITS-A.

Another possibility is that the models did
not include enough information about school
resources. The cumulative effect of the stu-
dent’s experiences in school prior to age 15
may have had a much greater impact on aca-
demic performance at age 15 than the re-
sources available at the school attended in
that particular year. While the National Lon-
gitudinal Survey of Children and Youth did
provide some information about school char-
acteristics at earlier ages, it too may not have
collected enough information to properly ad-
dress this issue?s.

Finally, as Corak and Lauzon (2005) sug-
gested, the effects of school resources may
differ across the population. However, esti-
mation results for different income classes
(not presented here), as well as for subsets of
students with high and low PISA scores, did
not yield very different results. Nonetheless,
further work along these lines might yield
additional insights, as might further investi-
gation of the sources of the observed school

type effects.

The results with respect to school re-
sources did not lead to any clear policy rec-
ommendations regarding which resources
had the greatest impact; however, some of
the other results did suggest alternative
strategies that policymakers could use to im-
prove student performance in high school as
well as educational attainment later in life.
First, there was a clear negative relationship
between all the educational outcome meas-
ures examined and the frequency of smoking.
Whether or not this relationship was causal is
not clear but, if so, an effective anti-smoking
campaign aimed at teenagers might result in



improved educational as well as health out-
comes. Similarly, the results suggest that any
policy that succeeded in raising parents’ edu-
cational aspirations for their children would
also improve educational outcomes in both
the short run and the long run. In addition,
the results suggest that early interventions
designed to discourage teens from becoming
"troublemakers" may benefit not only the
targeted students, but also their peers, since
the results indicate that students with a low
proportion of "troublemakers" among their
friends have better educational outcomes.
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Finally, improvements in methods of treating
mental health disorders, which were included
in the “other disabilities” category, might also
result in better educational outcomes in the
long run for those who suffer from such dis-
abilities. While neither the design nor the
implementation of such policies would be
easy, the results of this study suggest that
improvements in these areas might have a
greater impact on educational outcomes in
Canada than marginal improvements in high

school resources.
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Table 1. Variable definitions

Variable Name

Definition

fem
vismin
imm

ysm1l
ysm3
ysmé4
physdis
phealthdis
Irndis
othdis2

smoker
occsmoker
nschll
nschi2
nschl4
nschi5
nschl6
nsib0
nsib2
nsib3
nsib4
oldsibl
oldsib2
oldsib3
oldsib4
nmoves
faminc
famedsup
twop
singlep
nohs

somepse

privpse
diploma

ucert
bach
prof
grad
etrade
ecoll

Equal to 1 if individual is female, 0 otherwise

Equal to 1 if individual belongs to visible minority group, 0 otherwise

Equal to 1 if individual is an immigrant, 0 otherwise

Years since immigration for immigrants, 0 for Canadian born (as of cycle one)

Years since immigration for immigrants, 0 for Canadian born (as of cycle three)

Years since immigration for immigrants, 0 for Canadian born (as of cycle four)

One if the individual has a physical disability that affects schooling, 0 otherwise

One if the individual has a health problem that affects schooling, 0 otherwise

One if the individual has a learning disability that affects schooling, 0 otherwise

One if the individual has another type of disability (including a mental health condition) that affects

schooling, 0 otherwise

One if the individual smokes at least once per week, 0 otherwise

One if the individual is a smoker but smokes less than once per week, 0 otherwise

One if number of schools attended by age 15 is 1, 0 otherwise

One if number of schools attended by age 15 is 2, 0 otherwise

One if number of schools attended by age 15 is 4, 0 otherwise

One if number of schools attended by age 15 is 5, 0 otherwise

One if number of schools attended by age 15 is 6 or more, 0 otherwise

Equal to 1 if no siblings, 0 otherwise

Equal to 1 if 2 siblings, 0 otherwise

Equal to 1 if 3 siblings, 0 otherwise

Equal to 1 if 4 or more siblings, 0 otherwise

Equal to 1 if 1 older sibling, 0 otherwise

Equal to 1 if 2 older siblings, 0 otherwise

Equal to 1 if 3 older siblings, 0 otherwise

Equal to 1 if 4 older siblings, 0 otherwise

Number of times child had changed homes by age 15

Family income in 1999 (dollars)

Index of family educational support

Equal to 1 if lived in two-parent household at age 15, at most one biological parent; 0 otherwise

Equal to 1 if lived in single-parent household at age 15, 0 otherwise

Equal to 1 if neither parent completed high school, 0 otherwise

Equal to 1 if at least one parent attended college or university, but did not receive degree or di-
ploma; 0 otherwise

Equal to 1 if at least one parent has a diploma from a private post-secondary institute, 0 otherwise

Equal to 1 if at least one parent has a college diploma or some other non-university credential, 0
otherwise

Equal to 1 if at least one parent has a university certificate, 0 otherwise

Equal to 1 if at least one parent has a bachelor’s degree, 0 otherwise

Equal to 1 if at least one parent has a professional degree, 0 otherwise

Equal to 1 if at least one parent has a graduate degree, 0 otherwise

One if parent hopes child will achieve at least a trade qualification, 0 otherwise

One if parent hopes child will attend college, 0 otherwise
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Table 1 continued

Variable Name Definition

euni One if parent hopes child will attend university, 0 otherwise

epse One if parent hopes child will attend some form of PSE, 0 otherwise
sometrbl One if some of student’s friends are trouble-makers, 0 otherwise

mosttrbl One if most of student’s friends are trouble-makers, 0 otherwise

alltrbl One if all of student’s friends are trouble-makers, O otherwise

nfld Equal to 1 if province of schooling is Newfoundland and Labrador, 0 otherwise
pei Equal to 1 if province of schooling is Prince Edward Island, O otherwise

ns Equal to 1 if province of schooling is New Scotia, 0 otherwise

nb Equal to 1 if province of schooling is New Brunswick, 0 otherwise

que Equal to 1 if province of schooling is Quebec, 0 otherwise

man Equal to 1 if province of schooling is Manitoba, O otherwise

sask Equal to 1 if province of schooling is Saskatchewan, 0 otherwise

alta Equal to 1 if province of schooling is Alberta, 0 otherwise

bc Equal to 1 if province of schooling is British Columbia, 0 otherwise

rural Equal to 1 if student lived in village or rural area at age 15, 0 otherwise
stown Equal to 1 if student lived in small town at age 15, 0 otherwise

town Equal to 1 if student lived in a town at age 15, 0 otherwise

ccentre Equal to 1 if student lived close to centre of large city at age 15, 0 otherwise
ncentre Equal to 1 if student lived in a large city at age 15, but not near city centre; 0 otherwise
schlisize Total enrolment in school

Coed Equal to 1 if school is co-educational, 0 otherwise

Private Equal to 1 if school is private, 0 otherwise

relschl Equal to 1 if school has religious affiliation, 0 otherwise

Stratio Student-teacher ratio of school

propqual proportion of teachers with a degree in education

propmath proportion of math teachers with a bachelor’s degree in math

propscie proportion of science teachers with a bachelor’s degree in science
propread proportion of language teachers with a bachelor’s degree in that subject
scmatbui index of quality of school physical resources

scmatedu index of quality of school educational resources

skills Equal to 1 if school offers special courses in study skills, 0 otherwise
ratcomp Ratio of computers to students in school

bullying One if bullying interferes with learning at school, 0 otherwise

drugs One if drug and alcohol use interfere with learning at school, 0 otherwise
poorhome One if poor home environments interfere with learning at school, 0 otherwise
numhs_c3 Number of high schools attended as of cycle three

numhs_c4 Number of high schools attended as of cycle four

wleread PISA reading score
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Table 2. Students by school type

Private Schools Public Schools All Schools
Religious Affiliation 12857 56260 69116
No Religious Affiliation 2585 127065 195865
Total 15441 183325 198767

Source: Author’s calculations using data from the YITS-A.
The figures are population estimates constructed using data for one of the samples used to for estimation and sampling weights.

Table 3. Students by overall average grade and school type

Overall Average Grade at Age 15 Private School Public School All Schools
59% or less 384 16040 16424
60%-69% 2049 33694 35744
70%-79% 5252 57062 62314
80%-89% 5379 51031 56410
90%-100% 1320 12670 13991
Total 14385 170497 184882

Source: Author’s calculations using data from the YITS-A.

The figures are population estimates constructed using one of the samples used for estimation and sampling weights.

The total differs from that in Table 2 because not all students for whom the PISA reading score was available reported their overall aver-
age grade.

Table 4. Students by PISA reading score and school type

Overall Average Grade at Age 15 Private School Public School All Schools
59% or less 384 16040 16424
60%-69% 2049 33694 35744
70%-79% 5252 57062 62314
80%-89% 5379 51031 56410
90%-100% 1320 12670 13991
Total 14385 170497 184882

Source: Author’s calculations using data from the YITS-A.
The means are population estimates constructed using data for the sample used to estimate the last equation in Table 9 and sampling
weights.

Table 5. Average school resources by overall average grade at age 15

Variable <50% 50%-59% 60%-69% 70%-79% 80%-89% 90%-100%

schisize 931 964 1000 987 1003 945
stratio 17.0 17.2 17.2 17.1 17.0 17.0
propqual 0.96 0.94 0.93 0.92 0.92 0.95
scmatbui -0.06 -0.31 -0.34 -0.36 -0.34 -0.27
scmatedu 0.01 -0.15 -0.23 -0.23 -0.22 -0.13
ratcomp 0.18 0.19 0.18 0.19 0.19 0.19
skills 0.70 0.71 0.68 0.69 0.67 0.68

Source: Author’s calculations using data from the YITS-A.
The means are population estimates constructed using data for the sample used to estimate the last equation in Table 9, adjusted to ex-

clude those who did not report their overall average grade, and sampling weights.
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Table 6. Average school resources by PISA reading level at age 15

Variable Level 0 Level 1 Level 2 Level 3 Level 4 Level 5

schisize 687 873 940 1001 1009 1041
stratio 15.1 16.5 16.9 17.1 17.1 17.4
propqual 0.95 0.95 0.94 0.92 0.92 0.92
scmatbui -0.44 -0.32 -0.35 -0.34 -0.34 -0.32
scmatedu -0.17 -0.05 -0.14 -0.21 -0.26 -0.27
ratcomp 0.22 0.19 0.19 0.18 0.19 0.19
skills 0.60 0.73 0.68 0.69 0.67 0.66

Source: Author’s calculations using data from the YITS-A.
The means are population estimates constructed using data for the sample used to estimate the last equation in Table 9 and sampling
weights.

Table 7. Estimated population means of explanatory variables

Variable Mean Variable Mean

fem 0.50 ucert 0.05
vismin 0.11 bach 0.17
imm 0.07 prof 0.02
ysm1l 0.50 grad 0.07
nschil 0.12 nfld 0.02
nschi2 0.28 pei 0.004
nschl4 0.16 ns 0.04
nschl5 0.07 nb 0.02
nschl6 0.05 que 0.24
nsib0 0.07 man 0.04
nsib2 0.30 sask 0.05
nsib3 0.14 alta 0.11
nsib4 0.11 bc 0.10
oldsibl 0.38 rural 0.11
oldsib2 0.17 stown 0.23
oldsib3 0.06 town 0.26
oldsib4 0.04 ccentre 0.05
nmoves 2.18 ncentre 0.04
faminc $69200

famedsup -0.04

twop 0.13

singlep 0.16

nohs 0.10

R 0.07 Source: Author’s calculations using data from the YITS-A.
privpse 0.03 The means are population estimates constructed using data for
diploma 0.28 zz;;zr:gp\ljergﬁ: to estimate the last equation in Table 9 and
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Table 8. Ordered probit models of high school grades at age 15

Dependent Variable

Variable Name Overall Average Math Science Language

Student characteristics

fem 0.336*** 0.0717*** 0.111%** 0.511%**
[0.033] [0.027] [0.031] [0.032]
vismin 0.026 0.0293 0.0431 -0.0852
[0.06] [0.067] [0.06] [-0.055]
imm -0.0454 0.482%** 0.162 -0.521***
[0.15] [0.16] [0.15] [0.12]
ysm1l 0.00833 -0.0432** -0.0283* 0.0642***
[0.018] [0.018] [0.017] [0.014]
physdis 0.117 -0.0274 -0.131 -0.115
[0.14] [0.14] [0.12] [0.13]
phlthdis -0.0957 0.0539 -0.0633 0.0144
[0.096] [0.085] [0.093] [0.088]
Irndis -0.682*** -0.293** -0.759*** -0.455***
[0.15] [0.14] [0.13] [0.13]
othdis2 0.0135 -0.0954 0.0276 0.0139
[0.095] [0.091] [0.083] [0.086]
smoker -0.768*** -0.429*** -0.563*** -0.474***
[0.041] [0.041] [0.037] [0.042]
occsmoker -0.306*** -0.217%** -0.248%** -0.169%**
[0.042] [0.043] [0.042] [0.04]
Number of schools
attended
nschll -0.144*** -0.0684 -0.128*** -0.143***
[0.053] [0.047] [0.049] [0.05]
nschl2 -0.0319 -0.041 -0.0706** -0.034
[0.037] [0.035] [0.036] [0.038]
nschl4 0.0558 0.00697 0.00713 0.0175
[0.047] [0.044] [0.045] [0.043]
nschl5 -0.00327 0.0134 0.0303 0.0227
[0.067] [0.062] [0.062] [0.06]
nschl6 -0.0453 0.00123 -0.0869 0.0353

[0.086] [0.074] [0.07] [0.076]




vi Access and Persistence of Students from Low-Income Backgrounds in Canadian Post-Secondary Education: A Review of
the Literature

Table 8 continued

Dependent Variable

Variable Name Overall Average Math Science Language

Number of siblings

nsib0 -0.134%** -0.170%** -0.126** -0.0338
[0.059] [0.058] [0.063] [0.058]
nsib2 0.0144 0.0137 -0.0670* 0.00916
[0.038] [0.037] [0.035] [0.04]
nsib3 -0.0229 0.043 -0.0144 0.0289
[0.052] [0.044] [0.043] [0.046]
nsib4 -0.0194 0.123* -0.0473 0.00349
[0.073] [0.068] [0.067] [0.073]
Number of older siblings
oldsibl -0.0632* -0.0366 -0.109*** -0.0742**
[0.033] [0.034] [0.032] [0.035]
oldsib2 -0.240*** -0.136*** -0.172*** -0.173%**
[0.05] [0.044] [0.044] [0.043]
oldsib3 -0.149* -0.186** -0.161** -0.124*
[0.078] [0.073] [0.07] [0.068]
oldsib4 -0.204* -0.259** -0.309*** -0.293***
[0.11] [0.1] [0.1] [0.1]
Other family background
variables
nmoves -0.0255*** -0.0210*** -0.0209*** -0.0296***
[0.0065] [0.0066] [0.0058] [0.0062]
faminc 2.15E-07 3.15E-08 3.95E-07 2.29E-07
[3.4E-07] [3.5E-07] [2.6E-07] [2.4E-07]
famedsup -0.0412** -0.0447*** -0.0567*** -0.0157
[0.017] [0.016] [0.014] [0.014]
twop -0.193*** -0.0574 -0.142%*** -0.157***
[0.052] [0.043] [0.044] [0.043]
singlep -0.0404 0.0297 -0.0920** -0.0569

[0.045] [0.041] [0.045] [0.045]
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Dependent Variable

Variable Name Overall Average Math Science Language
Parental education variables
nohs -0.107* -0.0769 -0.034 -0.131%**
[-0.061] [-0.058] [-0.06] [-0.058]
somepse 0.124* -0.0555 0.0352 0.0535
[0.066] [-0.065] [0.064] [0.066]
privpse 0.0923 0.0214 -0.0285 -0.023
[0.079] [0.073] [-0.071] [-0.067]
diploma 0.0645 0.0169 0.0462 0.0973**
[0.042] [0.037] [0.037] [0.041]
ucert 0.0959 0.131* 0.114 0.212%**
[0.08] [0.074] [0.07] [0.066]
bach 0.401%** 0.270%** 0.268%** 0.396%**
[0.046] [0.048] [0.044] [0.045]
prof 0.548%** 0.328%** 0.393%** 0.563***
[0.11] [0.11] [0.11] [0.12]
grad 0.612%** 0.414%** 0.434%** 0.583***
[0.075] [0.067] [0.067] [0.064]
Parent's educational aspira-
tions for child
etrade 0.0157 0.012 -0.0101 0.0112
[0.088] [0.077] [0.094] [0.096]
ecoll 0.295%** 0.11 0.145 0.213**
[0.082] [0.083] [0.089] [0.086]
euni 0.815%** 0.523%** 0.629%** 0.697***
[0.083] [0.082] [0.091] [0.084]
epse 0.492%** 0.270*** 0.338%** 0.433%**
[0.094] [0.088] [0.094] [0.091]
Trouble-makers among
peers
sometrbl -0.170*** -0.112*** -0.182*** -0.121***
[0.029] [0.03] [0.029] [0.029]
mosttrbl -0.542*** -0.295*** -0.400*** -0.382***
[0.054] [0.055] [0.056] [0.056]
alltrbl -0.420*** -0.330*** -0.367*** -0.317***
[0.1] [0.11] [0.091] [0.1]
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Table 8 continued

Dependent Variable

Variable Name Overall Average Math Science Language

Province of schooling

nfld 0.0225 -0.0137 -0.0498 0.128
[0.098] [0.088] [0.084] [0.1]
pei 0.251%** 0.293** 0.111 0.374**
[0.095] [0.14] [0.1] [0.15]
ns 0.170** 0.109 0.0362 0.268%**
[0.082] [0.081] [0.077] [0.08]
nb 0.214%** 0.313%** 0.208** 0.302%**
[0.092] [0.083] [0.085] [0.11]
que 0.0632 0.150** 0.256%** 0.0851
[0.078] [0.073] [0.071] [0.084]
man -0.126 -0.0153 0.00906 0.0646
[0.081] [0.072] [0.07] [0.065]
sask 0.239%** 0.271%** 0.230*** 0.338%**
[0.08] [0.075] [0.07] [0.076]
alta -0.301*** -0.228*** -0.255*** -0.148**
[0.064] [0.064] [0.061] [0.063]
bc 0.0441 0.047 0.166%** 0.254%**
[0.069] [0.063] [0.062] [0.067]

Size of community
rural 0.173** 0.0868 0.135** 0.0412
[0.069] [0.065] [0.067] [0.064]
stown 0.128** 0.109* 0.114%** 0.0408
[0.056] [0.061] [0.051] [0.05]
town 0.0766 0.0224 0.0113 -0.0437
[0.058] [0.052] [0.053] [0.053]
ccentre -0.0664 0.0387 -0.0222 0.0629
[0.089] [0.099] [0.087] [0.11]
ncentre -0.145* -0.104 -0.248** -0.102
[0.088] [0.14] [0.12] [0.086]

Characteristics of school-
mates' families

avefaminc 2.67E-07 3.3E-07 -1.7E-06 0.000000991
[0.0000015] [0.0000016] [0.0000015] [0.0000015]

puni -0.164 -0.232 0.387** -0.369**
[0.18] [0.2] [0.16] [0.16]

ppemp 0.392 0.000421 0.345 -0.449

[0.44] [0.42] [0.39] [0.41]
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Dependent Variable

Variable Name Overall Average Math Science Language
School characteristics
schisize -0.000042 -0.0000437 -0.0000297 -0.0000891**
[0.000042] [0.000051] [0.000042] [0.000045]
coed 0.237* 0.0841 0.247 0.226
[0.14] [0.22] [0.16] [0.16]
private 0.0846 0.147 0.0488 0.12
[0.097] [0.1] [0.086] [0.085]
relschl 0.0533 0.0348 -0.0477 0.0081
[0.051] [0.049] [0.049] [0.049]
stratio -0.00689 -0.0109 0.0037 -0.0156**
[0.0079] [0.0084] [0.0057] [0.0061]
propqual 0.0164
[0.093]
propmath 0.102
[0.073]
propscie -0.184**
[0.082]
proplang -0.0873
[0.08]
scmatbui -0.0183 -0.01 0.033 0.0117
[0.031] [0.029] [0.027] [0.028]
scmatedu 0.0364 0.0192 0.00966 0.0163
[0.024] [0.023] [0.022] [0.023]
skills -0.00412 -0.0316 -0.00163 0.0445
[0.041] [0.041] [0.038] [0.035]
ratcomp -0.0104 -0.111 0.299 -0.0605
[0.21] [0.23] [0.24] [0.17]
bullying -0.120* -0.176%** -0.068 -0.139*
[0.066] [0.052] [0.056] [0.079]
drugs 0.0209 0.0203 0.00785 -0.0133
[0.044] [0.041] [0.038] [0.045]
poorhome -0.00148 -0.0124 0.0402 -0.0323
[0.039] [0.04] [0.04] [0.037]
tcmorale 0.0295 -0.0128 -0.00609 -0.0208
[0.021] [0.019] [0.022] [0.021]
schauton 0.00534 0.0081 -0.0079 0.0356
[0.025] [0.028] [0.024] [0.028]
tchparti -0.00107 0.0311* 0.0188 0.0134
0.017 0.017 0.017 0.018
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Table 8 continued

Dependent Variable
Variable Name Overall Average Math Science Language
Threshold values
mul -1.722%** -1.632%** -1.354*** -2.255***
[0.41] [0.47] [0.37] [0.42]
mu2 -0.688* -0.797* -0.48 -1.339***
[0.41] [0.46] [0.36] [0.42]
mu3 0.261 -0.185 0.197 -0.604
[0.41] [0.46] [0.36] [0.42]
mu4 1.338*** 0.514 0.998*** 0.276
[0.41] [0.46] [0.37] [0.42]
mu5 2.651%** 1.387*** 1.981*** 1.532%***
[0.41] [0.46] [0.37] [0.42]
No. of obs. 10290 11716 11639 11303
Log pseudo L -13626.043 -18931.932 -17788.786 -16317.258
Wald x2 [p-value] 2310.84 [0.000] 1391.00 [0.000] 1950.49 [0.000] 2[703;0%(])
pseudo R-squared 0.1092 0.0464 0.0698 0.0876

Notes: Values in table are maximum likelihood coefficient estimates, with robust standard errors corrected for clustering at the school
level in square brackets. Estimation was carried out using sampling weights from the YITS-A parent questionnaire. One asterisk denotes
statistical significance at the 10% level, two asterisks denote statistical significance at the 5% level, and three asterisks denote statistical
significance at the 1% level.
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Table 9. Linear regression models of PISA scores at age 15

Dependent Variable

Variable Name Math Score Science Score Reading Score
Student characteristics
fem -11.22%** -2.182 26.21%**
[2.46] [2.78] [1.95]
vismin -18.37%** -13.51%* -12.92%**
[4.63] [5.61] [4.09]
imm 1.745 -77.30%** -58.93***
[13.9] [11.9] [9.91]
ysm1l -1.555 6.512%** 3.910%**
[1.54] [1.36] [1.12]
physdis -2.809 -23.32 -21.20**
[9.47] [14.8] [10.7]
phlthdis -8.527 -1.448 -0.442
[6.40] [8.52] [5.83]
Irndis -43,39%** -50.63*** -62.71%**
[8.97] [14.0] [8.52]
othdis2 -15.88** -1.922 -5.006
[6.44] [7.59] [5.04]
smoker -28.01%** -23.86*** -31.63***
[3.33] [3.30] [2.81]
occsmoker -5.785 -10.51** -4.618
[4.00] [4.21] [2.84]
Number of schools attended
nschil -25.35%** -23.99%** -25.90%**
[4.71] [4.27] [3.64]
nschl2 -2.93 -8.487** -3.984*
[3.56] [3.60] [2.35]
nschl4 3.577 4.789 7.177**
[3.82] [4.34] [3.21]
nschl5 4.437 1.55 6.041
[5.05] [5.23] [4.12]
nschl6 0.26 7.952 5.516
[6.17] [8.62] [6.45]
Number of siblings
nsib0 -8.347* -8.114 -11.20%***
[4.65] [5.78] [4.28]
nsib2 0.565 -8.346** -0.861
[3.26] [3.97] [2.67]
nsib3 4.788 -1.045 1.487
[4.74] [4.48] [3.56]
nsib4 9.419* -3.235 0.446

[5.72] [6.73] [4.67]
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Table 9 continued

Dependent Variable
Variable Name Math Score Science Score Reading Score
Number of older siblings
oldsib1 -10.95*** -13.44%*** -8.751***
[3.06] [3.39] [2.29]
oldsib2 -15.41%*** -16.37*** -16.09***
[4.27] [5.27] [3.40]
oldsib3 -19.57*** -17.59*** -18.95***
[6.75] [6.39] [4.83]
oldsib4 -37.74*** -16.63* -19.50***
[8.39] [9.19] [6.90]
Other family background vari-
ables
nmoves -1.680%** -1.508%** -1.451%*
[0.61] [0.58] [0.57]
faminc -7.86E-08 0.00000467 0.00000531
[0.000033] [0.000029] [0.000017]
famedsup -12.08*** -11.58*** -11.42%**
[1.45] [1.58] [1.05]
twop -13.39%*** -12.81*** -7.689**
[3.96] [4.10] [3.07]
singlep -2.809 7.458** 0.676
[3.89] [3.77] [2.83]
Parental education variables
nohs -18.49%** -11.90** -14.81***
[5.39] [5.76] [4.41]
somepse -0.563 8.987 9.304*
[5.69] [5.77] [4.77]
privpse 3.63 15.06** 4.894
[5.48] [6.83] [4.68]
diploma 12.42%** 17.89%** 12.86%**
[3.62] [3.96] [2.66]
ucert 19.19%** 14.68** 16.73***
[6.85] [6.58] [5.51]
bach 21.55%** 34,29%** 29.99***
[4.15] [4.59] [3.49]
prof 33.08*** 4]1.99%** 41.26%**
[11.2] [11.2] [9.35]
grad 41.28%** 53.81*** 51.20***
[6.11] [6.49] [4.80]
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Dependent Variable

Variable Name Math Score Science Score Reading Score

Parent's educational aspira-

tions for child

etrade 13.41 10.85 12.67*
[9.65] [8.41] [6.79]

ecoll 19.51** 24.41%** 30.60%**
[9.81] [7.62] [6.57]

euni 52.35%** 51.80*** 66.16%**
[9.52] [7.55] [6.15]

epse 43.75*** 31.08*** 48.38***
[10.7] [8.93] [6.66]

Trouble-makers among peers

sometrbl -2.933 -3.205 -3.815*
[2.57] [2.82] [2.06]

mosttrbl -18.06%** -33.94%** -34.23%**
[5.02] [5.60] [4.19]

alltrbl -16.58* -31.82%** -36.20%**
[9.35] [12.1] [9.22]

Province of schooling

nfld 4.414 -1.283 0.261
[5.17] [6.27] [5.54]

pei -11.6 -25.92%** -21.00***
[8.36] [7.51] [7.23]

ns -11.06** -14.12** -10.66**
[5.23] [5.86] [5.07]

nb -10.68* -26.48*** -18.32%**
[6.46] [5.93] [5.62]

que 44.28*** 31.22%** 24 37***
[5.19] [6.47] [5.01]

man 22.41%** 5.221 1.209
[6.65] [5.15] [5.53]

sask 14.18** 2.562 8.036*
[5.51] [5.33] [4.48]

alta 28.18*** 29.03*** 21.70%**
[5.82] [5.12] [4.77]

bc 16.88*** 9.857** 11.54%**
[4.85] [4.39] [4.10]
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Table 9 continued

Dependent Variable

Variable Name Math Score Science Score Reading Score
Size of community
rural 12.52%** 4,991 11.52%**
[5.92] [5.36] [4.62]
stown 7.264 -2.358 5.656
[4.49] [4.96] [4.69]
town -2.48 -3.656 1.286
[3.91] [4.37] [3.77]
ccentre 7.167 8.411 0.515
[14.7] [10.8] [10.8]
ncentre -0.75 -2.125 3.874
[7.41] [7.21] [6.55]
Characteristics of schoolmates'
families
avefaminc 0.000242** -0.0000911 0.00019
[0.00011] [0.00014] [0.00012]
puni 32.49** 9.462 30.29**
[13.1] [13.6] [13.2]
ppemp 33.67 17.29 41.35
[26.7] [33.4] [25.9]
School characteristics
schlsize 0.0120*** 0.0111%** 0.0128%***
[0.0036] [0.0039] [0.0040]
coed 7.004 -7.783 -8.893
[12.0] [9.22] [9.96]
private 12.00* 8.909 7.368
[7.11] [8.13] [7.58]
relschl -12.64%** -16.38*** -12.80***
[4.24] [4.31] [3.64]
stratio -0.0899 0.43 -0.386
[0.92] [0.75] [0.51]
propmath -0.687
[5.56]
propscie 5.445
[7.19]
proplang -4.345
[6.92]
scmatbui -2.601 -0.196 1.506
[2.26] [2.35] [2.05]
scmatedu 1.765 2.141 -1.424
[1.63] [1.93] [1.66]
skills -2.245 -2.474 -1.9
[3.10] [3.27] [2.90]
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Dependent Variable
Variable Name Math Score Science Score Reading Score
School characteristics (cont’d)
ratcomp 23.53 16.88 10.47
[15.6] [16.3] [15.5]
bullying -5.022 0.454 -1.934
[5.21] [4.47] [4.26]
drugs -5.359 0.594 -0.999
[3.93] [4.24] [3.89]
poorhome 3.073 -0.38 -0.356
[3.08] [3.21] [2.99]
tcmorale -1.086 -0.513 -0.213
[1.62] [1.70] [1.47]
schauton -0.88 2.145 2.53
[1.96] [1.97] [1.77]
tchparti 0.817 0.819 2.705%*
[1.25] [1.54] [1.27]
Constant 427.6%** 479.0%** 429.2%**
[38.1] [36.2] [31.1]
No. of obs. 7058 6981 12162
R-squared 0.2586 0.2343 0.3
F-statistic [p-value] [204 '06(?01 [2(? '0130] ?; '07050]

Notes: Values in table are OLS coefficient estimates, with robust standard errors corrected for clustering at the school level in square
brackets. Estimation was carried out using sampling weights from the YITS-A parent questionnaire. One asterisk denotes statistical sig-
nificance at the 10% level, two asterisks denote statistical significance at the 5% level, and three asterisks denote statistical significance at
the 1% level.
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Table 10. Ordered probit models of educational attainment

Dependent Variable
hedid3 attain3 hedld4 attaing4
\Variable Name (4 levels) (11 levels) (4 levels) (11 levels)
Student
characteristics
fem 0.353%** 0.282%** 0.349%** 0.303***
[0.035] [0.032] [0.036] [0.035]
vismin 0.172%%* 0.203*** 0.0476 0.342%**
[0.060] [0.069] [0.064] [0.069]
imm 0.128 0.496*** -0.24 0.372
[0.20] [0.19] [0.21] [0.29]
ysm1l -0.00304 -0.0187 0.00967 -0.0229
[0.017] [0.015] [0.015] [0.020]
physdis 0.215 0.198 0.478*** 0.288
[0.19] [0.19] [0.16] [0.18]
phithdis -0.132 -0.126 -0.198 -0.121
[0.100] [0.12] [0.14] [0.12]
Irndis 0.0573 -0.133 0.215 -0.0388
[0.23] [0.18] [0.23] [0.19]
othdis2 -0.225%* -0.206* -0.305%** -0.287**
[0.11] [0.12] [0.12] [0.14]
smoker -0.460*** -0.421*** -0.345*** -0.408***
[0.050] [0.051] [0.063] [0.055]
occsmoker -0.141%** -0.130** -0.102 -0.114*
[0.052] [0.052] [0.063] [0.063]
Number of schools attended
nschll -0.201*** -0.166** -0.270*** -0.236***
[0.063] [0.065] [0.072] [0.065]
nschl2 -0.00479 -0.0068 -0.0596 -0.0921*
[0.044] [0.042] [0.049] [0.050]
nschl4 0.0378 -0.0543 -0.000894 -0.135**
[0.053] [0.051] [0.060] [0.061]
nschl5 0.0922 0.00129 0.016 -0.123
[0.074] [0.069] [0.081] [0.077]
nschl6 0.0249 -0.0913 0.027 -0.17
[0.10] [0.093] [0.099] [0.11]
PISA reading score
wleread 0.00331%*** 0.00450%*** 0.00148*** 0.00414***
[0.00026] [0.00026] [0.00028] [0.00030]
Number of high schools at-
tended
numhs_c3 -0.373*** -0.251***
[0.030] [0.031]
numhs_c4 -0.322%** -0.261%**
[0.030] [0.035]
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Dependent Variable

hedld3 attain3 hedld4 attaing
Variable Name (4 levels) (11 levels) (4 levels) (11 levels)
Number of siblings
nsib0 -0.015 -0.0123 0.016 -0.11
[0.089] [0.076] [0.091] [0.077]
nsib2 -0.0217 -0.0728 -0.0184 -0.063
[0.046] [0.048] [0.052] [0.047]
nsib3 -0.162%** -0.152%** -0.114* -0.123%*
[0.065] [0.063] [0.069] [0.068]
nsib4 -0.0296 -0.103 -0.0396 -0.123
[0.081] [0.077] [0.098] [0.097]
Number of older siblings
oldsibl 0.0266 0.0146 -0.0057 -0.00852
[0.040] [0.040] [0.043] [0.042]
oldsib2 -0.0579 -0.0173 -0.0237 -0.0646
[0.058] [0.056] [0.061] [0.061]
oldsib3 -0.102 -0.0961 -0.14 -0.121
[0.11] [0.11] [0.13] [0.11]
oldsib4 -0.217* -0.0702 -0.0141 0.00509
[0.13] [0.12] [0.15] [0.13]
Other family background
variables
nmoves -0.0356*** -0.0360*** -0.0356*** -0.0290***
[0.0085] [0.0086] [0.0085] [0.0096]
faminc 7.01E-Q7*** 5.48E-07 -1.12E-07 -7.6E-08
[0.00000027] [0.00000038] [0.00000028] [0.00000033]
famedsup 0.00599 0.00896 0.0271 0.0333
[0.019] [0.018] [0.022] [0.021]
twop -0.202*** -0.272%** -0.165** -0.217%**
[0.063] [0.060] [0.066] [0.067]
singlep -0.055 -0.00357 -0.054 0.0132
[0.056] [0.057] [0.066] [0.062]
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Table 10 continued

Dependent Variable
hedld3 attain3 hedld4 attaing
Variable Name (4 levels) (11 levels) (4 levels) (11 levels)
Parental education
variables
nohs -0.299%** -0.211%** -0.247%* -0.199%*
[0.082] [0.081] [0.099] [0.089]
somepse 0.200** 0.0717 0.0852 0.0507
[0.079] [0.086] [0.089] [0.100]
privpse 0.0266 0.127 0.102 0.172*
[0.11] [0.091] [0.12] [0.099]
diploma 0.127*%** 0.0990* 0.108* 0.154%**
[0.047] [0.052] [0.055] [0.050]
ucert 0.169** 0.262*** 0.173* 0.409***
[0.078] [0.067] [0.088] [0.081]
bach 0.248%*** 0.371%** 0.182%*** 0.473***
[0.056] [0.058] [0.068] [0.071]
prof 0.258** 0.612*** -0.0309 0.602***
[0.12] [0.13] [0.092] [0.12]
grad 0.373*%** 0.580*** 0.179** 0.744%**
[0.078] [0.076] [0.077] [0.071]
Parent's educational
aspirations for child
etrade 0.420%** [0.12] 0.635*** 0.445%**
[0.12] 0.539%*** [0.14] [0.14]
ecoll 0.657*** [0.11] 1.027*** 0.831***
[0.11] 0.901*** [0.14] [0.13]
euni 0.820*** [0.11] 1.146%** 1.234%**
[0.11] 0.652*** [0.12] [0.12]
epse 0.756*** [0.12] 1.217%** 0.976***
[0.12] [0.12] [0.14] [0.14]
Trouble-makers among peers
sometrbl -0.0515 -0.113%** -0.00728 -0.0988***
[0.038] [0.037] [0.035] [0.035]
mosttrbl -0.256%** -0.239%** -0.0914 -0.191%**
[0.075] [0.075] [0.085] [0.089]
alltrbl -0.250%** 0.0848 -0.163 0.0669
[0.12] [0.14] [0.14] [0.13]
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Dependent Variable

hedld3 attain3 hedld4 attaing
Variable Name (4 levels) (11 levels) (4 levels) (11 levels)
Province of schooling
nfld 0.265** 0.285*** 0.16 0.360***
[0.11] [0.093] [0.10] [0.090]
pei 0.17 0.336*** -0.0091 0.406***
[0.11] [0.12] [0.10] [0.11]
ns 0.126 0.409*** 0.00146 0.439***
[0.087] [0.083] [0.091] [0.084]
nb 0.226** 0.294*** 0.0435 0.334***
[0.10] [0.095] [0.092] [0.10]
que 0.503*** -0.0919 0.508*** -0.0376
[0.092] [0.077] [0.091] [0.069]
man -0.146* 0.0485 -0.226** 0.0427
[0.088] [0.099] [0.088] [0.092]
sask 0.0314 0.0939 -0.0166 0.153*
[0.095] [0.090] [0.090] [0.091]
alta -0.240%*** -0.313*** -0.105 -0.118
[0.084] [0.091] [0.081] [0.073]
bc -0.0485 -0.0341 -0.0299 -0.0118
[0.072] [0.078] [0.076] [0.082]
Size of community
rural 0.127 -0.062 0.154* -0.124
[0.092] [0.077] [0.088] [0.083]
stown 0.0059 -0.0118 -0.0175 -0.0509
[0.064] [0.063] [0.065] [0.066]
town -0.138** -0.123** -0.101 -0.124**
[0.062] [0.060] [0.062] [0.060]
ccentre 0.00749 0.0017 0.0226 0.136*
[0.12] [0.090] [0.086] [0.080]
ncentre -0.228** -0.18 -0.0631 0.0196
[0.090] [0.11] [0.073] [0.081]
Characteristics of school-
mates' families
avefaminc 0.000000254 0.00000356** 0.00000107 0.00000325*
[0.0000020] [0.0000017] [0.0000020] [0.0000017]
puni 0.0766 -0.0702 0.0699 0.116
[0.20] [0.19] [0.19] [0.20]
ppemp -0.251 -0.33 0.0421 0.351
[0.48] [0.41] [0.48] [0.41]
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Table 10 continued

Dependent Variable
hedld3 attain3 hedld4 attaing
Variable Name (4 levels) (11 levels) (4 levels) (11 levels)
School characteristics

schlisize -0.000023 -2.6E-05 -0.0000016 2.82E-06
[0.000049] [0.000044] [0.000052] [0.000050]
coed 0.0228 -0.0816 -0.139 -0.0902
[0.18] [0.12] [0.11] [0.13]
private 0.459%*** 0.0232 0.475%** 0.0746
[0.11] [0.083] [0.11] [0.087]
relschl 0.0492 0.0678 0.0497 0.158***
[0.058] [0.056] [0.059] [0.056]
stratio -0.00667 -0.0076 -0.00605 -0.0181*
[0.010] [0.0094] [0.0091] [0.0096]
propqual -0.401*** -0.182 -0.358*** -0.192
[0.12] [0.13] [0.13] [0.13]
scmatbui -0.0475 -0.054 -0.0507 -0.0537
[0.036] [0.035] [0.034] [0.034]
scmatedu 0.0443* 0.0263 0.0578%** 0.0481*
[0.026] [0.027] [0.024] [0.028]
skills 0.0913* 0.021 0.0565 0.0197
[0.050] [0.042] [0.048] [0.042]
ratcomp 0.0645 0.0929 -0.159 -0.101
[0.24] [0.23] [0.30] [0.21]
bullying -0.0888 -0.121 -0.0632 0.0045
[0.10] [0.083] [0.094] [0.075]
drugs -0.0805 -0.0641 -0.0394 -0.025
[0.060] [0.061] [0.065] [0.063]
poorhome -0.0206 -0.00047 -0.0229 -0.0531
[0.044] [0.046] [0.043] [0.048]
tcmorale -0.00999 0.00146 0.0289 0.0142
[0.024] [0.020] [0.022] [0.022]
schauton -0.0134 -0.0145 -0.000594 0.0373
[0.029] [0.030] [0.028] [0.030]
tchparti 0.00251 -0.00013 0.0193 0.000985
[0.019] [0.020] [0.019] [0.021]
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Dependent Variable
hedld3 attain3 hedld4 attaing
Variable Name (4 levels) (11 levels) (4 levels) (11 levels)
Threshold values
mul -0.0224 1.863*** -0.763* 2.010%**
[0.50] [0.42] [0.45] [0.46]
mu2 1.128** 1.935%** 0.294 2.136%**
[0.50] [0.42] [0.45] [0.46]
mu3 3.383*** 2.888%*** 1.834%*** 3.163***
[0.50] [0.42] [0.45] [0.47]
mu4 2.995%** 3.237%**
[0.42] [0.47]
mu5 3.006*** 3.253***
[0.42] [0.47]
mu6 3.039*** 3.314%***
[0.42] [0.47]
mu7 5.113*** 5.537***
[0.42] [0.47]
mu8 5.152%** 5.614%**
[0.42] [0.47]
mu9 5.349*** 5.827***
[0.42] [0.47]
mul0 5.541%** 6.072%**
[0.42] [0.47]
No. of obs. 8906 8914 7399 7419
Log pseudo L -8053.045 -7731.731
Wald 32 [p-value] 1934.25 2257.79 1180.10 2559.01
[0.000] [0.000] [0.000] [0.000]
pseudo R-squared 0.1749 0.1596 0.1211 0.1770

Notes: The dependent variables in these equations indicate the highest level of education taken. The values in the table are maximum
likelihood coefficient estimates, with robust standard errors corrected for clustering at the school level in square brackets. Estimation was
carried out using sampling weights from the YITS-A parent questionnaire. One asterisk denotes statistical significance at the 10% level,
two asterisks denote statistical significance at the 5% level, and three asterisks denote statistical significance at the 1% level.
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Table 11. Marginal effects of school resources on the probability of post-secondary education

Dependent Variable
Explanatory Variable HEDLD3 HEDLD4 ATTAIN3 ATTAINA
Discrete change in probability
private 0.18 0.19 0.01 0.03
relschl 0.01 -0.05 0.03 0.06
skills 0.03 0.02 0.01 -0.01
Derivative
propqual -0.15 -0.14 -0.07 -0.07
scmatedu 0.02 0.02 0.01 0.02
stratio -0.02 -0.02 -0.03 -0.01

Notes: Marginal effects are derived from parameter estimates in Table 10. For dummy variables, the marginal effect measures the change
in probability when the variable changes from 0 to 1. For continuous variables, the marginal effect is the derivative of the probability of a
particular outcome. In all cases, marginal effects are summed across the outcomes that involve post-secondary education. ltalics indicate
that the marginal effect is related to a variable whose coefficient is not statistically significant at the 10% or lower level of significance.
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Endnotes



