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ABSTRACT

This research finds that family background (parental education level, family type, ethnicity,
location) has important direct and indirect effects on post-secondary participation. The indirect
effects of background operate through a set of intermediate variables representing high school
outcomes and related attitudes and behaviours. Overall, the large fraction of the family
background effect that operates through indirect channels indicates that the period of life before
post-secondary financing and related issues become important is crucial for equitable and
efficient post-secondary access. These results are based on two sex-specific measures of access
(Any Post-secondary, and University) obtained from Statistics Canada’s School Leavers and
Follow-Up Surveys.

Keywords: post-secondary education, higher education, access to college and university.
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I. Introduction

Access to post-secondary education is an important policy issue for two principal reasons. At the
individual level, advanced schooling is a critical determinant of individuals’ career and economic
success, and at the societal level, it is fundamental to the nation’s economic performance. “Who
goes”, therefore, impacts economic efficiency, but individual access, or lack of access, also has
substantial equity implications. The twin issues of social justice and economic efficiency comprise
a potent policy context for discussions of access to post-secondary education and the role of family
background in this dynamic.

Much of the current Canadian debate regarding access to post-secondary education focuses on
tuition levels and student financial aid; this, typically, follows from the assumption that
affordability is an important barrier to access and that family background operates largely through
this factor. As will be discussed, there is an emerging body of evidence suggesting that affordability
may not currently be the principal reason that individuals do not go on to post-secondary education,
and that family background—while very important to access—operates more through factors other
than financial ones, although post-graduation student debt is clearly impacted by financing.

Most studies of family background include a limited number of basic characteristics such as family
income, parental education, family type, and place of residence. These studies provide important
information regarding the overall degree to which these factors affect post-secondary access, but
they do not tell us how these factors operate, or what other factors are important. Does parental
education, for example, serve chiefly to improve individuals’ performance in high school and
otherwise prepare them for college or university, or does it affect participation after controlling for
such factors (e.g., through financing or an understanding of the benefits of higher schooling)? Or is
it some combination of the two? As far as we are aware, no research using Canadian data considers
the direct and indirect mechanisms by which background variables operate.

In this paper, we attempt to address these broader issues using Statistics Canada’s School Leavers
Survey, which is uniquely rich in background information including high school and related
outcomes. We seek to identify the relative importance of pre-postsecondary intermediate outcomes
in mediating background factors to affect post-secondary participation. Family background
characteristics include parental education, family type, place of residence, language, and ethnicity.
Pre-postsecondary intermediate outcomes and attitudes include elementary school success, high
school academic outcomes, school-related behaviour, attitudes towards school of the individual, the
students’ peer group and parents, and outside work during school.

We exploit these data by employing a block recursive approach which consists of first including
only our set of background personal and family characteristics in the model, then adding the set
of high-school and related “intermediate” variables, so-named because they occur subsequent to
the family background variables and lie (chronologically) “between” these and the final outcome
of interest (i.e., access). Our first (“short”) model thus identifies the total effects of our measures
of family background on post-secondary participation in a manner comparable to other analyses
of this type. Our second (“long”) model then gives a more complete view of the various
determinants of post-secondary participation, including the effects of family background once the
other intermediate factors are taken into account. Thus, the long regression allows us to see the
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effect of each regressor that is independent of the effects of the other regressors. Finally,
comparing the coefficients on the family background variables in the two models allows us to
break the total effects of the family background characteristics into those that operate through
individuals’ observed high school outcomes and the other intermediate outcomes, and those that
operate directly, after taking those other influences into account. We round out the recursive
model approach by showing how some of the intermediate outcomes, such as high school grades,
are themselves determined by family background.

This exercise is carried out for men and women for two different outcomes: i) post-secondary
participation at any level, from trade school through community college up to and including
university, and ii) university participation only. We find, first of all, that family background is an
important determinant of post-secondary access. We also find, however, that many of the
intermediate outcomes have substantial effects on post-secondary participation and, further, that
the family background effects are significantly attenuated when these variables are added.
Otherwise put, our results indicate that a substantial portion of the family background effects
operate through their influence on other pre-postsecondary factors, such as high school marks,
attitudes towards higher schooling, the propensity to work while in high school, and so on. Not
surprisingly, the findings are stronger for university attendance than the broader post-secondary
participation measure.

II. The literature

Government policy involving access to post-secondary is frequently associated with the idea that
liquidity constraints are a major barrier to post-secondary access and loans and grants programs
are seen as a response, although reducing student debt is sometimes seen as a goal of such
programs in its own right. The existing Canadian research is surveyed by Looker (2001), and
Junor and Usher (2002) paint a broader portrait of the current post-secondary education system
that includes a significant discussion of access issues. However, a large literature, sometimes said
to follow from the Coleman Report (1966) for the U.S., points to the importance of family
background in predicting educational outcomes. Haveman and Wolfe (1995) review the U.S.
literature on children’s attainment, which clearly shows that family background starts to
influence educational and related outcomes well before the transition to post-secondary. This is
also a well established empirical finding in the Canadian literature and recent work by, for
example, Ma and Klinger (2000), and Willms (1999), find that (socio-economic status) SES is a
key determinant of outcomes in high school. It is difficult to disentangle the effect of SES that
operates directly on post-secondary access, perhaps through financing, and that part that occurs
regardless of financing.

Recently, a distinction has been forcefully made in considering the relevance of family wealth or
income on post-secondary access by Carneiro and Heckman (2002), and Cameron and Taber
(2004). They point out that even if a correlation between financial resources and access is
observed, it is not synonymous with causation because SES is also highly correlated with early
school achievement and it is not clear what mechanism is causing the observed correlation. Using
indirect methods, since individual credit constraints and returns to education cannot be observed,
they argue that, in the U.S., there is little evidence that borrowing costs hamper access. This is
not to say that students do not accumulate debt, or that the current level of support is not
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required, but that the current environment is such that financing is not a key issue on the margin.
These results are, of course, controversial, and the models employed define post-secondary
access as being restricted only if not attending implies a reduction in lifetime earnings. That is,
access is not taken to be hampered if, for the marginal person, it is not a good economic
investment. Kane (2001) disputes these findings by showing differences in post-secondary
enrolment rates across family income quartiles, even when test scores, high school grades and
parental education are held constant. Dynarski (2002), and Heller (1997) focus on the effects of
price and student aid on access.

Some Canadian evidence in accord with the argument that financing is not crucial comes from
work by Christofides, Cirello, and Hoy (2001) which finds that tuition fees do not seem to affect
the pattern of post-secondary participation by social background. These ideas imply a
reinterpretation of claims by students reported in, for example, Foley (2001) that educational
costs are a major deterrent to their pursuit of post-secondary education. Student claims that high
costs are preventing their attendance can also be taken to imply their expected personal low
economic rates of return to education, and, therefore, for these students it is not a good
investment. Of course, this interpretation ignores non-economic rationales for pursuing higher
education.

A different, but starker, finding follows from a number of recent studies focussing on financial
issues. They suggest that family income is no longer a crucial, or at least is a declining,
determinant of post-secondary access in Canada. Corak, Lipps, and Zhao (2003) report that
although individuals from higher income families are significantly more likely to attend
university (although not college) in recent decades, the participation gap between high- and low-
income families narrowed substantially through the early- and mid-1990’s until 1997, at which
point their data stop. The authors suggest that this convergence may be explained by an increased
take-up in student loans over this period. Zhao and De Broucker (2001, 2002) report relatively
small differences in participation by family income when all levels of post-secondary education
are considered, but much larger gaps when just university attainment is considered. Finnie and
Laporte (2004) use the recently available Post-secondary Education Participation Survey to find
essentially no difference in participation rates by family income level, but large differences with
respect to parental education, although the former finding is tempered by sample issues which
also characterize some of the other papers on this subject (i.e., family income is measured for
only individuals classified as living “at home”).

Turning to more specific Canadian studies, Butlin (1999) uses the School Leavers Survey and
identifies a wide range of simple correlations between post-secondary education, family
background, and high school outcomes. De Broucker and Lavallée (1998a) use the International
Adult Literacy Survey (IALS) to examine whether parental education affects child outcomes.
They find that “inherited intellectual capital” has a strong effect; that is to say, higher parental
education tends to result in higher education levels in children. Using the School Leavers Survey
(1998b), they find that parents’ occupation and the degree to which they support the education of
their children are significant influences on educational attainment. Knighton and Mirza (2002)
show, using the Survey of Labour and Income Dynamics (SLID), that both parental education
and family income are significant determinants of post-secondary participation, but that parental
education has a larger effect.
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When broader background indicators are employed, however, a different picture emerges.
Bouchard and Zhao (2000) compare changes in university participation rates over time using the
General Social Survey (GSS) from 1986 and 1994. They find that participation rates increased
for all levels of SES (socio-economic status), but climbed the most for those in the middle rank,
less for those at the top, and least for those at the bottom – thus twisting comparative rates in an
uneven pattern across family types. The changes are, however, complicated by whether one
focuses on absolute or relative gaps, and the comparisons tempered by smallish sample sizes and
the data for the two periods not being perfectly comparable. Finnie, Laporte and Lascelles (2004)
use the School Leavers Survey in 1991 and the Youth in Transition Survey in 2000, and employ
parental education as the background indicator. They report that the participation gap, as
measured by parental education, generally widened over this period, especially at the university
level. This change was driven principally by significant increases in post-secondary participation
for those with university-educated parents. Frenette (2002, 2003), also using the SLID,
investigates distance-to-school effects, and determines that post-secondary participation rates,
especially for university, are strongly influenced by the distance an individual lives from a post-
secondary institution, particularly for low-income students for whom the associated financial
barriers would presumably be more pertinent.

That SES affects access is not in dispute, but the mechanism is the subject of heated debate. We
contribute to this literature by focusing on the importance of family background’s effects on
intermediate variables, which in turn influence access. This broader model of post-secondary
participation for Canada identifies a wider set of influences, and disentangles the direct, which
includes financing, and indirect effects of family background.

III. The model

We model the relationship between family background and the other factors that affect post-
secondary participation with the following set of equations:

( )1112 ,exFx ii = (1)

and
( ) ( )( )2111122122 ,,,,, exexFFexxFy i∑== (2).

Equation 1 represents the relationship between a set of intermediate variables, x2i (e.g., high
school outcomes – subscript i indexes the set of intermediate variables) and a vector of
background variables, x1 (parental education, etc.). The second equation formalizes the notion
that since both the family background variables (x1) and the intermediate variables (x2) affect
post-secondary access (y), and the background variables also affect the intermediate variables,
the background variables operate in two ways on access: indirectly (through the intermediate
variables), and directly (after the intermediate variables and other factors are taken into account).
The e’s represent unobserved variables and idiosyncratic shocks affecting the dependent variable
(i.e., stochastic error terms).

The key distinction between the background and intermediate variables is that, chronologically,
the background variables occur first (i.e., they are pre-determined) and influence the intermediate
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variables, while the reverse is not true, and, in turn, they both influence the final outcome—post-
secondary attendance. This permits us to use a block recursive estimation strategy (see, for
example, Greene (2003) pp. 383 and 411).

Since there is a common dependent variable and common regressors, ordinary least squares
(OLS) coefficients on the background variables for this recursive model have the property:

Direct Effect + Indirect Effect = Total Effect (3),

which follows from the linearity of OLS.1 For the results presented below, we rely heavily on this
simple relationship.

Assuming a single intermediate variable to simplify the notation, the empirical model can be
written in OLS form as:

Intermediate: 11102 exx ++= αα (4)

Direct: 222110 exxy +++= βββ (5).

Substituting equation (4) into (5):

211102110 )( eexxy +++++= ααβββ (6)

)()()( 2121121020 eex +++++= βαββαββ (7)

Total: 3110 ex ++= γγ (8)

where α represents the parameters in the intermediate equation, β represents the direct effects,
and γ represents the total effects.

Intermediate effects regressions are estimated initially (one for each element of the vector x2),
and selected sets of estimates are presented to provide some insight into the relationship between
the background and intermediate variables. However, for OLS there is no need to actually
estimate the intermediate relationships to obtain the indirect effects of the background variables
on the final outcome, or to compare these to the total effects. Instead, only equations 5 and 8 are
estimated, and the indirect effects are obtained by subtracting. Restating equation 3 using our
OLS notation,

1. While we have a dichotomous dependent variable, and probit (or logit) models are often considered to be
superior when dealing with such outcomes, we elect to use OLS estimation. Moffitt (1999) makes a convincing
argument that OLS is, in fact, the preferred specification when one is interested in obtaining coefficient
estimates, as opposed to predictions, because probit and logit models are more prone to misspecification and are
inconsistent in the presence of heteroskedasticity, whereas OLS is more robust. Furthermore, the non-linear
models do not have the (exact) “adding-up” property with respect to direct and indirect effects depended upon
here. Although we do not present the results, the direct effect regressions were estimated using probits, and in
general, the results were very similar to those shown here.
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11 γβ =+ Indirect (9)

11 βγ −=∴ Indirect (10).

Standard errors for the indirect effect are obtained by bootstrapping the difference between the
direct and intermediate regressions’ coefficients.

Note that the indirect effect can also be expressed as

121112 αβββαβ =−+=Indirect (11).

This has a simple intuitively appealing interpretation: the background variables impact the final
outcome (post-secondary access) through the intermediate variables inasmuch as they affect the
intermediate variables (i.e., α1) and the intermediate variables subsequently impact the final
outcomes (i.e., β2). It is worth pointing out that the direct effect of the background variables
estimated using this approach should be interpreted as an upper bound on the “true” background
effect if there exists at least one independently relevant intermediate variable (x2) that is omitted
from the specification and is also correlated with the background variables. Adding intermediate
variables that are caused by the background variables, and in turn influence access in ways not
accounted for by the other intermediate variables will reduce the direct effect. Note also that the
intermediate variables do more than mediate the background variables. The intermediate
realization, on average, matters for the subsequent access. Note also that there exist background
variables (e.g., parents’ income is not measured in our data set) that are omitted. Inasmuch as
these are correlated with the included background variables, the estimated coefficients will be
affected (e.g., omitting parents’ income may make education appear more influential).

IV. Data

We use Statistics Canada’s 1991 School Leavers Survey (SLS) and 1995 School Leavers Follow-
up Survey (SLFS). The SLS was conducted between April and June of 1991 among youth aged
18 to 20 years old. Its main objectives were to determine high school dropout rates in Canada and
to compare three categories of secondary school students: those still attending, successful
completers, and drop-outs. The SLFS, conducted between September and December 1995 among
the same young people, then aged 22 to 24, was aimed at education, training, and labour market
experiences beyond high school.

The SLS sampling frame was based on five years (1986 to 1990) of Family Allowance files,
believed to provide the most complete listing of youth under 15 in Canada. An initial sample of
18,000 individuals was selected, of which 10,792 were traceable and 9,460 were interviewed. For
the SLFS, 6,284 individuals were located and completed the second interview.2 These surveys
represent a unique source of information on the transition from secondary to post-secondary

2. See Appendix A of Leaving School for the SLS, and Appendix A of High School May Not be Enough for the
SLFS for information on the weighting methodology. All the results reported here reflect the sample weights
meant to make the sample representative of the underlying population.



Analytical Studies – Research Paper Series Statistics Canada Catalogue No. 11F0019 No. 237- 11 -

education in Canada.3 The original SLS contains the background information which generates the
explanatory variables used in our models, while the follow-up allows us to identify which
individuals have gone on to post-secondary education, and if so, at what level.

The two dependent variables used in this analysis are indicators of i) Any Post-secondary
education, consisting of those who enrolled in a trade-vocational, college, or university program,
and i) University Attendance, consisting of those who enrolled in a bachelor’s, graduate or
professional program at that level. We thus look at a wider definition of access, and then a more
restricted definition.4 It might be expected that family background would play a more significant
role in access to university than for the more comprehensive measure, which includes courses as
short as a few months, available at a much greater number of institutions across the country, and
at lower cost. Comparing results across the two models allows us to detect such differences.
These variables indicate participation at the indicated level, the usual definition of access in the
literature. This treatment also best suits the data, since continuing in a program and completion
are separate issues which would require following individuals over time in a manner for which
the SLS and SLFS are less appropriate. The age range of the respondents (all 22, 23 or 24 years
old at the second survey date) means that they have had a reasonable opportunity to start post-
secondary schooling, but avoids the problem of individuals still being in secondary school, which
arises when more youthful samples are employed.5

Table 1 reports the complete set of variables used in the regression analysis. It includes as
comprehensive a list of factors that might affect post-secondary participation as possible.6 The
key background variable is parental education.7 Except where otherwise stated, we employ a
combined parental education indicator representing the maximum of the father’s and mother’s
education (where both are present, otherwise we use the education of the single parent), instead

3. Statistics Canada’s Youth in Transition Survey (YITS) will eventually offer new data of this type, but it does not
yet follow respondents long enough to have had a full opportunity to pursue post-secondary studies (i.e.,
individuals are but 18-20 years old in the older wave).

4. A number of SLFS post-secondary categories have been excluded from our definition of post-secondary
education, affecting 193 responses. These are diplomas or certificates recognised only by an employer or
business, and education taken toward a diploma, certificate, or license from a professional association. Our
definition essentially corresponds to the one used by the Canada Student Loans Program and its provincial
counterparts. Individuals who have enrolled in both university and trade-vocational or college programs are
counted as having gained access to the former.

5. Post-secondary participation rates rise sharply to about age 20, then become much flatter, rising only slightly
after this.

6. This said, we did not want the models to include an excessive number of variables, and some of those used
represent aggregates of the corresponding underlying variables (i.e., we combined categories where
appropriate), while other variables found to have little influence were dropped from the analysis.

7. Two points are worth noting about the parental education measure. First, in the survey questionnaire a parent
was placed in the high school category only if a diploma was obtained, while they were counted in the College
or University category simply by having participated at that level of schooling, without necessarily having
finished. These definitions necessarily extend to our study. Second, parents’ education was gathered only for
those with whom the respondent was living at the time of the survey, thus excluding non-custodial divorced and
separated parents.
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of separate variables for the father and mother. When neither parent’s education is reported the
linear education measure is set to zero, and the “don’t know” indicator is used. This eliminates
the intrinsic difficulty of disentangling the effects of a missing parent’s education from the family
type effects related to single-parent families, although we test the effects of mother’s versus
father’s education in a separate analysis of two-parent families. It should be noted that family
income, a possibly interesting background variable, is not available and this may influence the
interpretation of the coefficient on education given their positive correlation. This implies that
inasmuch as it is correlated with both the dependent variables and parents’ education, it will bias
the coefficient on parents’ education. It is likely that the estimated coefficients on education will
be larger than they would be were family income included as a regressor if family income has
any effect on access. This caveat needs to be borne in mind in interpreting the results below.

Two general sets of models are estimated, reflecting our treatment of parental education. In the
first, it is captured by a single “years of parental education” variable. In the second, a series of
categorical (dummy) variables is used: less than high school completed, high school completed,
some or completed college, some or completed university, unknown. The variables in the latter
model thus correspond to the information available in the survey data, while the linear variable is
derived from these categories.8 The first model thus captures the effects of parental education in
a single parameter, while the second identifies some nonlinearities of interest in these
relationships.9

Sample restrictions were kept to a minimum so that the results would be as representative of the
underlying population as possible. Individuals who migrated to Canada after the age of ten or
who obtained most of their schooling outside of Canada were deleted, since the relationship
between educational attainment and family background is likely to be different for this group. We
also eliminated the relatively few unclear responses, missing values, and certain “don’t know”
and “do not apply” responses. The resulting sample contains 5,669 (or 90.2 percent) of the initial
6,284 observations.

8. The linear variable was derived by assigning the following values: no high school: 8, less than high school
completed: 10, high school completed: 12, some or completed college: 14, some or completed university: 16.
The first two categories were combined in the indicator variables because differentiating them added nothing to
the model. Unknown education receives its own dummy variable.

9. In the linear specification, if parental education was not available, the variable was assigned a value of zero. In
addition, if the respondent was in a family type with at least one parent and that information should, therefore,
have been available, a “Don’t Know” indicator variable was created. This allows the parental education
coefficient to be interpreted as the effect for those for whom the information is available. For those in “Other”
family types (i.e., there was no parent present and hence no parental education information available), this extra
variable was not assigned because the family type indicator captures the whole missing parental education effect
along with the family type effect (i.e., it is impossible to separate the two influences since they are perfectly
correlated).
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V. Descriptive statistics

V.1 Dependent and background variables

Descriptive statistics for the variables used in the analysis are shown in Table 1. The dependent
variables, background variables, and intermediate variables are shown in Panels A, B, and C in
turn.10 Almost all the explanatory variables are dichotomous and the table shows the percentage
of individuals with each characteristic, and the associated post-secondary education participation
rates (not being dichotomous, the linear parents’ education variable has no associated rates
defined). These univariate relationships are interesting and identify some of the patterns to watch
for in the regression analysis to follow.

As shown in Panel A, 68 percent of the male respondents and 77 percent of the females in our
samples (aged 22-24) had participated in some form of post-secondary education, while 31 and
39 percent, respectively, had gone to university. The rates of going to trade-vocational school or
college as opposed to university are (obtained by subtraction) 37 percent for males, and 38
percent for females. Females have significantly higher overall post-secondary participation rates
than males, driven by their higher rates of university attendance, which are 26 percent greater
than that for the males.11

Acquiring post-secondary education is strongly related to parental education as seen in Panel B.
Both males and females with university-educated parents are more than twice as likely to go to
university themselves than those whose parents stopped after high school, and the gap is wider
still when the comparison is made with those whose parents did not complete high school. The
differences are much smaller, however, for the Any Post-secondary measure, thus indicating that
a substantial number of children with less educated parents manage to make it into the college
and trade-vocational system, especially in the case of females.12

Post-secondary participation is also significantly related to family type. For example, 42 percent
of all female respondents who lived in a two-parent family went to university, whereas only 29
percent of those who lived in a mother-only family did so. The less common situations of living
in a father-only family or with others (i.e., neither parent) are associated with rates of 38 and 20
percent, respectively. For males, the patterns are a little different, but the higher rate for two-
parent families persists, at 33 percent, versus 25, 15, and 14 percent for the other family types

10. The place of residence variables (province, urban-rural), are treated as background variables because they
represent where the individual lived while in high school. Urban-rural status could be viewed as an intermediate
variable in alternative interpretations, but this makes no substantive difference.

11. There are many ways to measure post-secondary participation, and for different populations, so these figures
will not necessarily compare directly to other published data on post-secondary participation. They seem
reasonable, however, when placed against others.

12. Although not presented, the data indicate that going to community college (not combined with university) is
negatively related to parental education (youth with less educated parents are more likely to go to college). But
the effects of parental education on college participation are both positive and negative: having more highly
educated parents is related to higher post-secondary participation at some level (a positive effect), but a greater
chance of going to university rather than college among those who go (a negative effect).
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(mother-only, father-only, and other). We shall see that this gender pattern, interestingly, persists
in the regression findings below. The patterns vary somewhat for the Any Post-secondary
education measure, but the two-parent family advantage again holds.

By province (representing where the individual lived while in high school), the Any Post-
secondary attendance rate in Quebec (francophones, anglophones, other language types together)
is especially high among females, reflecting to at least some degree the inclusion of CEGEP
students (Quebec’s amalgam of community college and pre-university preparation which
substitutes for the last years of high school in other provinces). In this respect, it is perhaps
surprising that the rate is not higher for Quebec males, who are in the low-middle range of the
provincial ordering. University attendance among Quebec females is in the middle rank in
comparison to the other provinces, and low for males. Individuals from Nova Scotia,
Newfoundland, and Ontario generally have high Any Post-secondary attendance rates, while
Saskatchewan and Nova Scotia have the highest University attendance rates among both males
and females. Those from urban backgrounds are somewhat more likely to go on to some sort of
post-secondary education, and are far more likely to go to university, consistent with Frenette
(2002, 2003).

In terms of minority language (anglophones in Quebec, francophones and other primary
languages elsewhere), English-speaking females in Quebec have the highest rate of post-
secondary participation by both measures of any group. The same dominance is not seen,
however, for anglophone males in Quebec. Francophones in other provinces have high rates of
Any Post-secondary participation, but more average rates of University participation in
comparison to the anglophone majorities. Individuals brought up with other languages have
average participation rates.

Respondents of Asian background are uniformly more likely to attend all types of post-secondary
institutions (Any Post-secondary, University) than any other ethnic group, for both genders.
Asian women, however, although still the most likely female ethnic group to attend university,
do not enrol in nearly the numbers that their male counterparts do (47 percent versus 75 percent).
In contrast, Native (First Nations) Canadians are less likely to go to a university or post-
secondary institutions than any other ethnic group.

V.2 Intermediate variables

Panel C of Table 1 shows the intermediate variables representing school performance, attitudes,
and related outcomes, along with the associated post-secondary participation rates. Brief titular
descriptions of each variable are provided in panel C, as are the range of values each may take. It
is interesting to observe that girls failed fewer grades, had higher averages, skipped fewer classes,
were more interested in school, participated more, and were more likely to get along with their
teachers. They also had less difficulty in English, whereas boys did better in Math and Sciences
by these measures. Females graduating high school with ‘A’ averages had a 65, and males a 63,
percent rate of university attendance. By contrast, substantially fewer than 10 percent of those
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with ‘D’ or ‘F’ averages went to university,13 and the rate is just 15-16 percent for ‘C’ average
students. The relationship between grade average and Any Post-secondary participation is much
weaker, reflecting the Canadian system where access to trade-vocational schools or community
colleges is open even to those with minimal qualifications.

The other relationships offer no surprises, but their magnitudes are interesting, coming as they do
from a representative sample of young people followed into their post-secondary years. Rates of
post-secondary participation, especially at the university level, are higher for those who went to
private school, who didn’t skip classes, who had no difficulty in math, science, or English
(French for Francophones), who enjoyed school, participated more, found classes interesting, and
got along with their teachers, who had parents or friends that attached a strong importance to
high school (almost the entire sample in the case of the former), or who had no physical
disability. Finally, working a small number of hours at a job while in high school is associated
with the highest Any Post-secondary and University participation rates. This roughly corresponds
to Bushnik (2003) who finds that working a moderate number of hours in school decreases the
likelihood of dropping out, while Ruhm (1997) finds that a moderate work commitment in high
school is positively correlated with future earnings.

VI. Regression results

VI.1 The direct effects models

Tables 2 through 5 present the Any Post-secondary and University access model results for males
and females where parental education is represented by a single “years of schooling” measure.
The direct effect (“long”) models based on equation 5 above, where both the background and
intermediate variables are included, are presented in the first columns of numbers in these tables.
The total effect models and the implied indirect effects take up the rest of the tables. Since the
sample sizes are modest for some of the intermediate and background variable categories, we
estimated models, which we do not present to conserve space, similar to those presented but with
a male indicator variable added and the two sexes combined. This approach resulted, in general,
in more precise estimates and some of the variables with marginally statistically significant
coefficients became statistically significant. It also led to a masking of the differences between
the sexes. Overall, the pattern observed was similar to those presented and supports the
interpretations below.

Parental education and family type

Parental education has a strong direct effect on post-secondary participation in all models. Since
the parental education variables are also interacted with the single-parent family indicators (“live
father” and “live mother”), the coefficients on the “Years of par educ” variable taken alone
represent the relationship between parental education and post-secondary participation for two-
parent families, while the interactions pick up the differences in these effects (if any) for the

13. The latter rates might seem high, and could represent either the mis-reporting of grades, or perhaps “mature
students” going to university after a stint in the workforce, when grades are less important for meeting entrance
requirements.
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other family types. Each year of parents’ education for the baseline two-parent family type is
associated with approximately a 2 percent increase in the likelihood of Any Post-secondary
attendance, and a 3 to 4 percent increase in the likelihood of University attendance. The four year
conventional difference between high school and university is thus worth about an 8 percent
increase in doing Any Post-secondary schooling, and a 12 or 16 percent increase for University.
These are large effects. What makes these impacts important is that they are direct effects and
exist after controlling for all the other background variables available in our data and the
measures of high school outcomes, behaviour, and attitudes. Thus, parental education plays an
important role in determining who goes on to post-secondary education, and at what level, even
after accounting for a wide range of other factors, though, as mentioned, this is an upper bound if
omitted intermediate variables are important.

Turning to the other family types, we first see that those who do not know their parents’
education have low average rates of post-secondary participation, equivalent to those whose
parents have about 7 to 10 years of schooling on average.14 Further, although they are only
sometimes individually statistically significant, the general pattern of the parental education-
family type interactions suggests that the access gaps between two-parent and single-parent
families grow somewhat with the level of parental education. That is, most of the interactions are
negative—which are set against the general years of parental education variable just discussed.
Seen from another perspective, the relationship between parental education and access appears to
be in most cases weaker for single-parent families than two-parent families, and in some cases
appears to be essentially flat, although the smaller sample sizes contribute to a general lack of
precision of these estimates, especially for single-father families.

The family type indicators for lone-mother and lone-father families are not particularly
interesting on their own, since the reduced effects of parents’ education just mentioned need to
be taken into account when making comparisons of access rates across family types (i.e., the
models allow both the intercept and the slope on parental education to differ by family type).
Table 6 shows predicted participation rates, based on the model coefficient estimates, by family
type at various levels of parental education, and indicates that children from lone-mother families
(for whom the sample sizes permit such comparisons), have uniformly lower participation rates
than those from two-parent families for any given level of parental education. Those who lived
under other arrangements—alone, or with others—for whom parental education is not measured,
faired worst of all (detailed calculations not shown).

Geography: Province and urban-rural residence

While relatively few of the provincial coefficients are significantly different statistically from
Ontario (the omitted category), in the Any Post-secondary regressions, individuals from New
Brunswick and Manitoba have lower rates of attendance than Ontario. This pattern, however,
disappears for the University models, indicating that the differences occur at the college level.
Nova Scotia clearly focuses on university education and has the highest rate of university
participation in the country for both sexes. In contrast, the coefficients for Quebec are negative

14. This is seen by comparing the coefficient on “Parents’ educ DK” with “Years of par educ” evaluated at any
given number of years.
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except for the female Any Post-secondary regression, which reflects at least in part the CEGEP
system, where “college” includes the equivalent of the final year(s) of high school. Quebec
appears to have one of the lowest rates of University participation.15

Living in a rural area has a uniformly negative impact, although the effect is statistically
insignificant for Any Post-secondary, it is quite sizeable and statistically significant for
University attendance among both males and females. This is consistent with the descriptive
statistics and suggests that access to community college is easier for those living in rural areas
than is access to university.

Ethnicity and language

Most of the minority language variables are not statistically significant, indicating that rates of
post-secondary participation are not substantially different for English speakers in Quebec,
French speakers out of Quebec, or those who speak a third language in any province (in
comparison to the majority language speaker in each case—Francophones in Quebec,
Anglophones elsewhere). The one exception is Francophone females out of Quebec, who have an
estimated 17 percent higher—not lower—rate of Any Post-secondary education than others. The
absence of minority language effects presumably attests to a combination of government and
institutional policies which attempt to provide individuals with opportunities for pursuing higher
education in the language of their choice (a system which is perhaps especially developed in the
case of Anglophones in Quebec and Francophones in New Brunswick), along with minorities’
ability to adapt to local circumstances or any particular motivation or other unobserved
characteristics they might possess. The absence of a third language effect is also interesting in
this respect.

Ethnic origin yields a number of quite strong findings. After controlling for other factors,
individuals of Asian and South/East European ethnicity are much more likely to pursue post-
secondary studies than others. For Asians, this trend is especially strong among males,
particularly in the University models, where—holding other factors constant—they have a
remarkable 27 percentage point higher rate of participation than those of the baseline (omitted)
North and West European heritage.

For South and East Europeans, the effect is also generally strong and positive, and equally so for
both genders, leaving this group with the highest participation rates among females. Those with
mixed origins also tend to have relatively higher participation rates, while the pattern for those with
other origins is mixed. Native (First Nation) Canadians have lower participation rates only in the
female University model, but we will see below that the total effects are different and that the
indirect effects play an especially important role for this group.16

15. Joint statistical tests (F-tests) of the province of residence coefficients showed the group to be strongly
statistically significant for each sex.

16. For an intergenerational analysis of educational attainment by ethnic group see Dicks and Sweetman (1999).
Also, joint statistical (F-tests) of the ethnicity and language variables showed the ethnic ones to be strongly
significant, but the language set was not so except for the females any post-secondary regression. Language does
not appear to be an important indicator of post-secondary attendance in general.



Analytical Studies – Research Paper Series Statistics Canada Catalogue No. 11F0019 No. 237- 18 -

The Intermediate variables

The intermediate variables generally take the expected signs. For example, failing a grade in
elementary school is strongly negative—even after taking high school grades and other factors
into account, suggesting a long lasting correlation. A higher grade point average has the expected
strong positive effects, with the importance of having an ‘A’ average (relative to the omitted ‘B’
comparison category) being especially strong for University. Interestingly, regularly skipping
classes in high school does not appear to have any effect on post-secondary or university
enrolment—again, once grades and other factors are taken into account. Also, working more than
20 hours per week while in high school (“Long work”) reduces the likelihood of Any Post-
secondary and University attendance by about 5 percent and over 10 percent, respectively. The
highest rates are for those who work a little, or not at all in the case of the male University
model.

Interestingly, once grades are controlled for, having difficulty in math, science, or the primary
language of instruction (English or French) in high school does not appear to significantly affect
post-secondary participation. Enjoying high school generally has a positive effect, but is only
statistically significant for the Any Post-secondary model. A surprising, and almost paradoxical,
finding is that respondents who find high school classes interesting generally have the same, or
lower in one model, likelihood of going on than those who do not in this regression context.
Similarly, strong class participation has a statistically significant positive effect only for
University. Also, not getting along with teachers mostly reduces the likelihood of going on,
especially in the Any Post-secondary models.

Parents’ opinions of the importance of high school have the intuitively expected effects (where
significant), but should be interpreted with caution, since almost all respondents placed their
parents in the “high importance” category. Perhaps more interesting is that those whose friends
attached only a medium importance to high school (as opposed to high) are significantly less
likely to go on. Peer group effects seem to matter, although these results might also reflect self-
sorting. Being limited in activity also has negative effects, but significantly so only for females.

VI.2 The total effect models and the implied indirect effects

We turn now to the total effect models, based on equation 8 above, and the implied indirect
effects from equation 10 or 11 (the difference between the total and the direct effects), as well as
the resulting percentage of the total effect of each variable that is indirect. For parental education,
strong as the direct effects were seen to be, the total effects are generally about 50 percent larger.
Each additional year of parental education (taking the two-parent case read directly from the
relevant variable as an example) is worth a 4 or 3.1 percentage point increase in the probability of
Any Post-secondary attendance (males and females, respectively), and 5.4 or 6.5 percentage
points for University participation. Otherwise put, close to half (37 to 43 percent) of the effects
of parental education operate indirectly through the intermediate variables included in the
models, the rest being the direct effects that remain once these other factors are controlled for.

The cumulative effects of parental education, as well as the differences in participation rates
between single-mother and two-parent families, are best seen in Table 6—which shows fitted
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participation rates at various levels of parental education. Here we see that the family effects are
also stronger in the total effects model than the direct effects model. For girls, the likelihood of
University access is up to 40 percent higher in a two-parent family, while the direct effect model
shows at most a 25 percent difference. And like the direct effect models, the parental education-
participation relationship appears to be somewhat flatter for the single-mother and single-father
family types than two-parent families, although the relevant interactions are once more non-
significant in most cases.

The provincial coefficients are largely of the same sign and otherwise of the same pattern as in
the direct models, although the majority of individual coefficients are again not statistically
significant. In the cases where the coefficient estimates are small, large “percentage indirect”
effects can result simply because the coefficients are effectively bouncing around small,
imprecisely estimated numbers. (A negative number for the percentage of the total effect that is
indirect means that the latter is greater than the former—which occurs where the indirect and
direct effects go in opposing directions.) It is thus worth focussing here, as elsewhere, exclusively
on the statistically significant effects.

Limiting ourselves to the provinces where the direct and total effects are both statistically
significant, the percentage of the effect that is indirect can be seen to range up to 48 percent of
the total. Thus, most provinces associated with intermediate student characteristics and outcomes
favourable to going on to post-secondary education also appear to have an additional direct effect
on that dynamic (i.e., students in a given province are more likely to go on not only because of
their measured characteristics, but for other reasons beyond those characteristics as well). One
possibility is that provinces that are more (or less) “pro-education” tend to be so at both the
public and post-secondary levels and supply more (or fewer) post-secondary opportunities, that
is, more (or fewer) places at colleges or universities. Another possibility is that the province
variables are capturing unobserved heterogeneity—of the underlying populations, of labour
market opportunities, or of other factors which affect post-secondary education participation rates
at all levels.

The minority language effects are largely the same as in the direct models. Francophone women
out of Quebec continue to be seen to enrol in Any Post-secondary education at greater rates than
their Anglophone co-residents. A new finding is that the indirect effects give Francophone men
an advantage in terms of University attendance, but this is largely offset by the direct effects seen
earlier.

Turning to the ethnic variables, in most of the statistically significant cases, the total effects are
greater than the direct effects seen previously, indicating that the direct effects alone
underestimate the total influence of ethnicity, and that a substantial component of these effects
comes through the intermediate variables (i.e., higher grades and so on). Asian men are again the
most dramatic example. They are 23 percent more likely to engage in Any Post-secondary
schooling, and a rather astounding 44 percent more likely to go to University than the omitted
European group (and are also ahead of all others) for a given set of background characteristics.
The indirect shares of these effects are 44 and 34 percent, respectively. Asian women have much
smaller advantages. Those from Southern and Eastern European have the next greatest general
advantage, and in this case for men and women alike. Again the total effects are greater than the
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direct effects, indicating that a substantial portion of their overall higher rates (13-38 percent
after holding other factors constant) operates through the intermediate variables included in the
models. The other ethnicity effects are generally smaller and more mixed.

For Native Canadians, the indirect effects are everywhere negative, statistically significant and
sometimes quite large, implying that Native Canadians would have lower post-secondary
attendance rates than those observed if these effects were all that mattered. Although Native
Canadians finish high school with significant disadvantages in terms of their grades and other
characteristics, these are largely overcome when post-secondary participation is finally
determined (i.e., after taking the direct effects into account), except in the case of Any Post-
secondary education for females. This said, all of these models control for some of the factors
that presumably drive Native Canadians to lower participation rates, such as lower parental
education levels and living in rural areas, so their overall (not regression adjusted) participation
rates remain lower than other groups’ (see Table 1). This exercise helps disentangle the particular
sources of those overall lower rates suggesting that the gap can be attributed to observable
characteristics, and thus points to where policy might be brought to bear to equalize their post-
secondary opportunities.

The disadvantages for male rural dwellers in terms of University attendance are maintained in the
total effects model, and even slightly stronger than in the direct model, 16 percent of the total
effect being indirect. The female disadvantage, on the other hand, becomes insignificant in the
total effect models, as the positive indirect effects offset the negative direct effects (each
significant on its own). In other words, the total effect models miss the fact that females who live
in rural areas tend to have high school outcomes and related attributes which should predispose
them towards going on to university (if only slightly), while they then actually attend at lower
rates than these characteristics would suggest. Whether the latter effect is due to the distance
from institutions and related cost factors, attitudes towards university, or other factors cannot,
however, be determined from these data.

It is worth drawing attention to the nature of these results: the coefficients reflect differences in
participation rates holding other factors constant. The effects of Native ethnicity are, for
example, seen to be not particularly strong in the direct effects models, and it is only the
estimation of the indirect effects where it is found to have more influence. But even here, we
control for parental education and place of residence, and these are clearly factors that work
against Native Canadians—as evidenced in their overall low participation rates. This is, of
course, what a regression model does, and this property in no way undermines the use of this
approach for sorting out the various factors that affect post-secondary participation. It only
emphasizes the need to interpret the results appropriately. Comparing direct and total effects—
and in turn comparing the findings with the raw overall participation rates—helps us do this.

It is also important to recognize that some of these variables need to be interpreted with care,
especially the intermediate ones. One set, including those representing grades and the other
measures of performance, are fairly objective and thus relatively clear in meaning. But the
attitudinal and behavioural measures are probably more prone to measurement error. And
throughout, almost any of the variables included in the models may be correlated with
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unobserved factors, including “ability”, motivation, and other individual, family, and
environmental influences.

VI.3 Alternative specifications

Table 7 presents the key parental education and family type variables for the specification where
the former is depicted in a series of dummy variables representing the categories available in the
raw data: less than high school completed, high school completed (the omitted category), some or
completed college, and some or completed university.17 The models also include the other
variables shown in the linear parental education models, but these are not shown because their
results do not change to any significant degree.

The parental education variables generally take on the expected sets of coefficients in both the
direct and indirect models, and in most cases, each higher level of parental education corresponds
to a higher level of post-secondary attendance. The effects are especially strong for the University
attendance model where, for example, the likelihood of participating is 32 and 35 percent higher
for those with university educated parents as opposed to high school in the total effect models
(males and females respectively), and 22 and 24 percent higher in the indirect models. The size
of the indirect effect and the percentage of the total effect that is indirect naturally varies, but is
generally substantial. For the cases where both the direct and total effects are statistically
significant, the indirect effect comprises 17 to 31 percent of the total effect.

Another additional finding centres on the relative importance of father’s versus mother’s
education on post-secondary attainment, as seen in Table 8. Including each of these variables
shows that father’s education has a far greater influence upon the attainment of male respondents
than does mother’s education, while the reverse is true for female respondents, although to a
slightly lesser extent. This pattern is particularly strong in the University models. Given the
nature of the data, this effect is only verified for two-parent families, since we only observe the
education of parents residing with the youth.

VII. Conclusion

This paper has examined post-secondary participation in Canada using Statistics Canada’s
School Leavers and Follow-Up Surveys. Using a block recursive technique, we identify the direct
and indirect effects of a number of family background characteristics, as well as the effects of a
set of intermediate variables representing high school outcomes and related attitudes and
behaviour which are interesting on their own, as well as representing paths through which the
background variables operate to affect participation. Two measures of post-secondary access are
used: Any Post-secondary, including community colleges and trade-vocational schools, right up
to and including university, and University (alone). The analysis is broken down by sex.

17. These categories still pertain to the level of the most highly educated parent, but the findings are again similar
(although a bit stronger) when the analysis is restricted to situations where both parents have the indicated level
of schooling (results not shown).
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The results point to the many and varied factors which affect post-secondary participation and the
value of using detailed regression models to identify these influences. The strength of the family
background effects even after a wide array of other factors, including elementary and high school
academic performance and related measures, have been controlled for are particularly interesting.
Family background appears to have an enduring effect on the determination of who goes on to
post-secondary participation, even among what appear to be equally qualified, and perhaps even
equally motivated young people.

Parental education has uniformly strong direct and indirect effects on access. Each additional
year of parental education increases the likelihood of university attendance (where the effects are
strongest) as much as about five percentage points. The relative university attendance rates for
those whose parents have a high school diploma and those with at least some university
education are 29 versus 53 percent in the case of men, and 37 versus 65 percent for women
(holding other factors constant). Parental education has another interesting property: father’s
education seems to have a much stronger effect on sons than daughters, while mother’s education
has a much greater influence over daughters than sons. Between 37 and 44 percent of these
effects are indirect, the rest direct (i.e., they remain after controlling for intermediate outcomes).
By family type, those from two-parent families are approximately 25 percent more likely to go on
to higher schooling than those from single-mother families according to the direct effects model,
and at rates of up to 40 percent greater according to the total effects model.

Participation rates vary by province to some degree, and in most cases the direct and indirect
effects work in the same direction. Those from provinces other than Ontario tend to have lower
rates of Any Post-secondary participation (holding other factors constant—including the family
background measures), but higher rates of University education. Living in a rural area during
high school decreases the likelihood of post-secondary attendance, but the effects are statistically
significant only in the University models. In these latter cases, for males, the direct and indirect
effects work in the same direction, while for females, interestingly, the indirect effects actually
favour access while the direct effects are negative, the net negative influence being not
statistically different from zero.

Speaking a minority language (English in Quebec, French out of Quebec, or any other language
in any province) does not seem to have a statistically significant effect on access, except for
Francophone females outside of Quebec in the Any Post-secondary (but not University) models,
who attend at a higher rate than their Anglophone neighbours. Asian ethnicity has a very positive
effect upon attendance, particularly for men, and especially in the University models. In most, but
not all cases, the direct and indirect effects work in the same direction: ethnicity is thus
associated with various high school and related outcomes as well as the tendency to go on to
further studies conditional on a given set of attributes (background and intermediates). Post-
secondary participation rates are uniformly the lowest for Native (First Nation) Canadians, but
the effects are almost entirely indirect, operating through high school grades and related
outcomes (i.e., Native ethnicity has a negative effect on these), as well as through the levels of
the background variables (e.g., lower levels of parental education). In short, our approach shows
that the negative effect of native ethnicity is played out early on, during the high school years
(when the intermediate variables are formed) or before, rather than at the point of entry into post-
secondary schooling.



Analytical Studies – Research Paper Series Statistics Canada Catalogue No. 11F0019 No. 237- 23 -

Turning to the intermediate variables, which are presented in Appendix 1, the results show that
working a moderate number of hours at an outside job while in high school is associated with
higher levels of attendance in the Any Post-secondary models and also in the University models
for girls, but working too many hours uniformly decreases the likelihood of participation by
either measures. High school academic performance, captured by the individual’s grade average,
has a strong, positive influence in both the Any Post-secondary and University models, while
failing a grade in elementary school is an additional predictor—early and enduring—in the Any
Post-secondary models. Participating in class and school activities also generally has positive
effects, as expected.

Although gender differences are not the focus of this paper, it is worth noting that the descriptive
statistics indicate that boys are seriously worse off than girls in terms of the intermediate
variables. They fail more often, have lower high school grades, enjoy school less and find it less
interesting, and get along with teachers less. Given all this, it is not surprising they have
statistically lower rates of post-secondary and university attendance.
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Table 1 -- Descriptive Statistics and Participation Rates

A) Dependent Variables

Post-Secondary Attainment Male Female
None 0.318 0.233
Any Post-Secondary 0.682 0.767
University 0.309 0.389

N 2671 2998

B) Background Variables

Variable Male Female Male Female Male Female

Parental Education
Years of father's education 9.100 9.026 na na na na

[0.170] [0.170]
Years of mother's education 9.738 10.015 na na na na

[0.155] [0.146]

Years of parent's education 11.072 11.124 na na na na
[0.148] [0.142]

Don't know 0.086 0.048 0.478 0.703 0.104 0.184
No high school 0.203 0.232 0.522 0.703 0.174 0.162
High school 0.274 0.245 0.663 0.732 0.256 0.336
College 0.158 0.172 0.739 0.883 0.302 0.445
University 0.233 0.228 0.858 0.885 0.573 0.659

Family Type (Lived with …)
two parents 0.821 0.794 0.712 0.800 0.333 0.420
father 0.036 0.022 0.620 0.851 0.145 0.380
mother 0.097 0.109 0.552 0.696 0.247 0.289
other 0.047 0.075 0.457 0.507 0.141 0.203

Province at Age 15
Newfoundland 0.029 0.032 0.706 0.710 0.304 0.284
Prince Edward Island 0.005 0.006 0.613 0.755 0.327 0.368
Nova Scotia 0.038 0.036 0.711 0.762 0.372 0.454
New Brunswick 0.032 0.033 0.570 0.643 0.238 0.345
Quebec 0.227 0.238 0.624 0.824 0.249 0.367
Ontario 0.370 0.376 0.738 0.785 0.319 0.420
Manitoba 0.043 0.041 0.577 0.694 0.317 0.454
Saskatchewan 0.042 0.041 0.687 0.758 0.370 0.473
Alberta 0.099 0.090 0.675 0.705 0.323 0.391
British Columbia 0.115 0.105 0.676 0.722 0.361 0.291

Urban/Rural
Urban 0.755 0.763 0.702 0.781 0.342 0.408
Rural 0.245 0.237 0.621 0.723 0.208 0.326

Language
Majority 0.931 0.932 0.681 0.762 0.313 0.386
English speaker in Quebec 0.035 0.028 0.683 0.872 0.269 0.499
French speaker out of Quebec 0.021 0.024 0.700 0.862 0.238 0.368
Other primary language 0.013 0.015 0.694 0.768 0.275 0.373

Ethnicity
North & West Europe 0.539 0.511 0.672 0.772 0.291 0.393
South & East Europe 0.101 0.097 0.740 0.841 0.386 0.461
Canada 0.135 0.164 0.621 0.721 0.240 0.306
Asian 0.029 0.029 0.926 0.900 0.750 0.468
Native 0.039 0.039 0.568 0.496 0.198 0.290
Other 0.026 0.020 0.605 0.907 0.372 0.385
Mixed 0.078 0.093 0.774 0.828 0.354 0.516
Unknown 0.053 0.048 0.671 0.697 0.276 0.275

Age
22 0.311 0.336 0.665 0.764 0.275 0.399
23 0.335 0.329 0.696 0.770 0.356 0.374
24 0.354 0.335 0.684 0.769 0.296 0.394

UniversityAny Post-Sec.

Mean

Mean
Participation Rate
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Table 1 -- Descriptive Statistics and Participation Rates (continued)

C) Intermediate Variables

Variable Male Female Male Female Male Female

High School Type
Private 0.081 0.106 0.789 0.889 0.443 0.564
Public 0.919 0.894 0.672 0.753 0.298 0.368

Elementary School Success
Failed grade 0.206 0.084 0.443 0.481 0.075 0.048
Never failed 0.794 0.916 0.744 0.794 0.370 0.420

HS Grades
A average 0.199 0.290 0.881 0.896 0.631 0.648
B average 0.407 0.466 0.732 0.779 0.323 0.361
C average 0.311 0.181 0.578 0.607 0.151 0.157
D or F average 0.050 0.021 0.333 0.474 0.035 0.071
Don't know average 0.034 0.042 0.377 0.591 0.117 0.059

Skip High School Classes
Skipped 0.608 0.556 0.673 0.745 0.294 0.352
Didn't Skip 0.392 0.434 0.696 0.796 0.333 0.434

Job during High School
No job 0.341 0.381 0.677 0.738 0.362 0.377
Worked < 10 hours / week 0.117 0.130 0.763 0.846 0.390 0.502
Worked 10-20 hours / week 0.316 0.362 0.743 0.811 0.322 0.409
Worked 20+ hours / week 0.226 0.127 0.563 0.654 0.172 0.251

Math Outcome in High School
No difficulty 0.608 0.536 0.723 0.801 0.365 0.471
Difficulty 0.391 0.461 0.618 0.728 0.223 0.295
N/A 0.001 0.002 0.625 0.935 0.350 0.000

Science Outcome in High School
No difficulty 0.723 0.695 0.726 0.794 0.349 0.428
Difficulty 0.248 0.278 0.598 0.720 0.216 0.312
N/A 0.029 0.027 0.285 0.579 0.130 0.160

English Outcome in High School
No difficulty 0.724 0.840 0.733 0.787 0.364 0.421
Difficulty 0.276 0.159 0.547 0.664 0.167 0.219
N/A 0.001 0.001 0.210 0.302 0.000 0.000

HS Enjoyment
Enjoyed 0.832 0.862 0.723 0.797 0.341 0.415
Didn't enjoy 0.168 0.138 0.480 0.580 0.155 0.227

Class Participation in HS
Low 0.114 0.108 0.573 0.669 0.258 0.289
Medium 0.679 0.662 0.663 0.758 0.269 0.345
High 0.208 0.229 0.803 0.843 0.470 0.562

Interest in HS Classes
Found interesting 0.733 0.799 0.703 0.780 0.317 0.407
Uninterested 0.267 0.201 0.622 0.719 0.290 0.317

Parents' Opinion of Importance of HS
High 0.938 0.949 0.695 0.785 0.325 0.407
Medium 0.058 0.048 0.492 0.436 0.072 0.059
Low 0.004 0.002 0.407 0.382 0.002 0.000

Friends' Opinion of Importance of HS
High 0.708 0.798 0.736 0.813 0.359 0.436
Medium 0.252 0.168 0.581 0.604 0.206 0.204
Low 0.038 0.033 0.367 0.523 0.066 0.190

Physical Disability
Yes 0.046 0.062 0.518 0.626 0.238 0.178
No 0.954 0.938 0.690 0.777 0.313 0.403

Relationship With Teacher in HS
Didn't get along 0.049 0.020 0.359 0.431 0.113 0.169
Got along 0.951 0.980 0.698 0.774 0.320 0.393
Note: Rates not applicable (na) for continuous variables

UniversityMean Any Post-Sec.
Participation Rate
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Table 2 -- Male Any Post-Secondary OLS Regression Results

%
Variable Coef. Std. Err. Coef. Std. Err. Coef. Std. Err. Indirect

Parents' Education and Family Type
Years of par educ 0.022 *** [0.006] 0.040 *** [0.006] 0.017 *** [0.003] 43%
Par educ DK 0.146 * [0.088] 0.276 *** [0.097] 0.129 *** [0.050] 47%
Yrs par educ & live fath -0.009 [0.028] -0.019 [0.032] -0.010 [0.012] 53%
Yrs par educ & live moth -0.006 [0.017] -0.005 [0.019] 0.001 [0.008] -13%
Par educ DK & live fath 0.237 [0.369] 0.140 [0.420] -0.097 [0.169] -70%
Par educ DK & live moth -0.076 [0.241] -0.115 [0.274] -0.039 [0.126] 34%
Live father 0.106 [0.335] 0.143 [0.382] 0.037 [0.150] 26%
Live mother -0.007 [0.211] -0.045 [0.241] -0.038 [0.104] 85%
Live other 0.107 [0.097] 0.230 ** [0.109] 0.123 ** [0.048] 53%

Place of Residence
Newfoundland -0.002 [0.045] 0.032 [0.047] 0.034 [0.022] 105%
Prince Edward I. -0.057 [0.056] -0.065 [0.058] -0.008 [0.024] 13%
Nova Scotia 0.010 [0.041] 0.010 [0.042] 0.000 [0.018] -5%
New Brunswick -0.117 ** [0.053] -0.126 ** [0.055] -0.009 [0.025] 7%
Quebec -0.101 ** [0.039] -0.056 [0.041] 0.046 * [0.024] -81%
Manitoba -0.113 *** [0.044] -0.149 *** [0.046] -0.036 ** [0.018] 24%
Saskatchewan -0.043 [0.043] -0.017 [0.045] 0.026 [0.020] -155%
Alberta -0.059 [0.040] -0.083 ** [0.041] -0.023 [0.019] 28%
British Columbia -0.077 * [0.040] -0.075 * [0.042] 0.002 [0.018] -3%
Rural -0.022 [0.031] -0.033 [0.034] -0.011 [0.016] 34%

Language and Ethnicity
English in Quebec 0.070 [0.070] 0.004 [0.091] -0.065 [0.052] -1506%
French out of Quebec 0.072 [0.069] 0.124 * [0.069] 0.052 [0.039] 42%
Other language 0.020 [0.105] 0.017 [0.122] -0.003 [0.057] -16%
S & E Europe 0.068 [0.045] 0.093 * [0.051] 0.026 [0.022] 27%
Canadian -0.004 [0.040] -0.017 [0.042] -0.013 [0.018] 75%
Asian 0.129 *** [0.041] 0.230 *** [0.041] 0.101 *** [0.023] 44%
Native 0.020 [0.071] -0.067 [0.075] -0.087 ** [0.038] 130%
Origin other -0.053 [0.086] -0.088 [0.111] -0.035 [0.056] 40%
Origin mixed 0.079 * [0.042] 0.086 * [0.046] 0.006 [0.021] 7%

Intermediate Variables
Private HS 0.053 [0.039]
Failed Elem School -0.163 *** [0.034]
A average 0.059 * [0.031]
C average -0.070 ** [0.031]
D/F average -0.201 *** [0.066]
Skip class 0.002 [0.026]
Short work 0.031 [0.036]
Medium work 0.022 [0.028]
Long work -0.084 *** [0.032]
Math is difficult -0.006 [0.027]
Science is difficult -0.042 [0.030]
English is difficult -0.031 [0.030]
Enjoy school 0.085 ** [0.040]
Low class part. -0.013 [0.043]
High class part. 0.032 [0.029]
Find class interesting -0.027 [0.030]
Med parent opinion 0.014 [0.056]
Low parent opinion -0.072 [0.227]
Med friend opinion -0.059 * [0.031]
Low friend opinion -0.111 [0.081]
Limited activity -0.115 * [0.069]
Not along w teacher -0.113 * [0.066]
R2 0.257 0.110 N/A
Note: Robust standard errors in brackets: * 10% significance; ** 5% significance; *** 1% significance. N = 2671
Regressions also include indicator variables for non-response as listed in Table 1.

Direct Effect Indirect EffectTotal Effect
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Table 3 -- Female Any Post-Secondary OLS Regression Results

%
Variable Coeff. Std. Err. Coeff. Std. Err Coeff. Std. Err. Indirect

Years of par educ 0.018 *** [0.005] 0.031 *** [0.005] 0.014 *** [0.003] 44%
Par educ DK 0.202 ** [0.090] 0.307 *** [0.095] 0.105 ** [0.043] 34%
Yrs par educ & live fath 0.030 [0.022] 0.030 [0.022] 0.000 [0.011] 0%
Yrs par educ & live moth -0.010 [0.017] -0.008 [0.018] 0.002 [0.007] -31%
Par educ DK & live fath 0.324 [0.380] 0.142 [0.465] -0.183 [0.213] -129%
Par educ DK & live moth -0.120 [0.265] -0.112 [0.268] 0.008 [0.104] -8%
Live father -0.327 [0.312] -0.315 [0.325] 0.012 [0.147] -4%
Live mother 0.096 [0.214] 0.034 [0.219] -0.062 [0.094] -183%
Live other 0.042 [0.086] 0.143 [0.089] 0.100 ** [0.045] 70%

Newfoundland 0.027 [0.042] 0.016 [0.043] -0.011 [0.021] -70%
Prince Edward I. 0.062 [0.046] 0.015 [0.049] -0.047 ** [0.022] -303%
Nova Scotia 0.059 [0.037] 0.031 [0.039] -0.028 [0.018] -89%
New Brunswick -0.099 * [0.050] -0.127 ** [0.052] -0.028 [0.023] 22%
Quebec 0.073 * [0.038] 0.096 ** [0.039] 0.022 [0.021] 23%
Manitoba -0.067 * [0.039] -0.077 * [0.042] -0.010 [0.017] 13%
Saskatchewan 0.006 [0.037] 0.001 [0.040] -0.005 [0.019] -412%
Alberta -0.051 [0.037] -0.088 ** [0.038] -0.037 ** [0.018] 42%
British Columbia -0.009 [0.041] -0.045 [0.041] -0.036 ** [0.017] 80%
Rural -0.014 [0.025] -0.007 [0.028] 0.006 [0.013] -86%

Age 23 0.000 [0.026] 0.009 [0.027] 0.008 [0.012] 99%
Age 24 0.028 [0.027] 0.024 [0.030] -0.004 [0.014] -17%

English in Quebec -0.055 [0.071] -0.049 [0.068] 0.006 [0.027] -13%
French out of Quebec 0.171 *** [0.061] 0.186 *** [0.057] 0.015 [0.027] 8%
Other language 0.012 [0.096] -0.060 [0.110] -0.072 [0.046] 120%
S & E Europe 0.086 ** [0.042] 0.126 *** [0.044] 0.040 ** [0.016] 32%
Canadian -0.024 [0.032] -0.064 * [0.037] -0.040 ** [0.019] 62%
Asian 0.102 * [0.055] 0.126 ** [0.060] 0.024 [0.023] 19%
Native -0.140 ** [0.063] -0.219 *** [0.071] -0.079 ** [0.033] 36%
Origin other 0.110 ** [0.049] 0.125 *** [0.045] 0.015 [0.030] 12%
Origin mixed 0.072 ** [0.036] 0.066 * [0.038] -0.006 [0.015] -9%

Private HS 0.037 [0.036]
Failed Elem School -0.154 *** [0.052]
A average 0.045 * [0.025]
C average -0.072 ** [0.035]
D/F average -0.139 [0.104]
Skip class 0.009 [0.022]
Short work 0.038 [0.033]
Medium work 0.037 [0.025]
Long work -0.032 [0.047]
Math is difficult -0.004 [0.026]
Science is difficult 0.005 [0.027]
English is difficult -0.002 [0.034]
Enjoy school 0.100 ** [0.042]
Low class part. -0.045 [0.042]
High class part. 0.025 [0.028]
Find class interesting -0.037 [0.030]
Med parent opinion -0.215 *** [0.078]
Low parent opinion -0.020 [0.164]
Med friend opinion -0.086 ** [0.035]
Low friend opinion -0.099 [0.081]
Limited activity -0.060 [0.057]
Not along w teacher -0.151 * [0.087]
R2 0.212 0.110 N/A
Note: Robust standard errors in brackets: * 10% significance; ** 5% significance; *** 1% significance. N = 2998
Regressions also include indicator variables for non-response as listed in Table 1.

Direct Effect Indirect EffectTotal Effect

Intermediate Variables

Parents' Education and Family Type

Place of Residence

Age

Language and Ethnicity
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Table 4 -- Male University OLS Regression Results

%
Variable Coeff. Std. Err. Coeff. Std. Err Coeff. Std. Err. Indirect

Years of par educ 0.033 *** [0.006] 0.054 *** [0.006] 0.022 *** [0.003] 40%
Par educ DK 0.248 *** [0.083] 0.464 *** [0.089] 0.216 *** [0.049] 47%
Yrs par educ & live fath -0.039 ** [0.015] -0.052 *** [0.016] -0.013 [0.009] 25%
Yrs par educ & live moth -0.007 [0.016] -0.015 [0.017] -0.008 [0.009] 53%
Par educ DK & live fath -0.325 [0.221] -0.534 ** [0.246] -0.209 * [0.127] 39%
Par educ DK & live moth -0.002 [0.203] -0.214 [0.206] -0.212 * [0.125] 99%
Live father 0.402 ** [0.193] 0.482 ** [0.207] 0.080 [0.112] 17%
Live mother 0.080 [0.191] 0.149 [0.199] 0.068 [0.106] 46%
Live other 0.329 *** [0.084] 0.502 *** [0.091] 0.173 *** [0.053] 35%

Newfoundland -0.004 [0.042] 0.088 ** [0.041] 0.092 *** [0.021] 105%
Prince Edward I. 0.093 * [0.048] 0.102 * [0.054] 0.009 [0.025] 9%
Nova Scotia 0.103 *** [0.038] 0.112 *** [0.040] 0.009 [0.018] 8%
New Brunswick 0.001 [0.042] 0.025 [0.047] 0.024 [0.024] 94%
Quebec -0.084 ** [0.039] 0.021 [0.038] 0.105 *** [0.024] 497%
Manitoba 0.044 [0.039] 0.018 [0.041] -0.026 [0.019] -145%
Saskatchewan 0.050 [0.043] 0.104 ** [0.048] 0.054 *** [0.021] 52%
Alberta 0.006 [0.036] -0.021 [0.039] -0.027 [0.018] 128%
British Columbia 0.029 [0.041] 0.022 [0.044] -0.007 [0.018] -29%
Rural -0.061 *** [0.023] -0.073 *** [0.026] -0.012 [0.015] 16%

Age 23 0.057 ** [0.029] 0.091 *** [0.029] 0.035 ** [0.014] 38%
Age 24 0.028 [0.028] 0.041 [0.030] 0.012 [0.016] 31%

English in Quebec -0.029 [0.071] -0.093 [0.071] -0.064 [0.043] 69%
French out of Quebec -0.058 [0.054] 0.030 [0.078] 0.089 ** [0.043] 292%
Other language -0.060 [0.132] -0.044 [0.146] 0.016 [0.055] -35%
S & E Europe 0.154 *** [0.048] 0.177 *** [0.055] 0.023 [0.024] 13%
Canadian 0.017 [0.031] -0.019 [0.034] -0.036 ** [0.018] 188%
Asian 0.272 *** [0.087] 0.414 *** [0.084] 0.142 *** [0.029] 34%
Native 0.022 [0.057] -0.062 [0.055] -0.085 *** [0.030] 136%
Origin other 0.090 [0.083] 0.061 [0.102] -0.030 [0.050] -49%
Origin mixed 0.042 [0.049] 0.031 [0.053] -0.011 [0.023] -36%

Private HS 0.049 [0.048]
Failed Elem School -0.124 *** [0.026]
A average 0.192 *** [0.036]
C average -0.122 *** [0.028]
D/F average -0.176 *** [0.044]
Skip class -0.006 [0.024]
Short work -0.016 [0.041]
Medium work -0.074 *** [0.029]
Long work -0.149 *** [0.031]
Math is difficult -0.009 [0.025]
Science is difficult -0.022 [0.027]
English is difficult -0.036 [0.025]
Enjoy school 0.031 [0.030]
Low class part. 0.036 [0.037]
High class part. 0.056 * [0.032]
Find class interesting -0.061 ** [0.030]
Med parent opinion -0.087 ** [0.044]
Low parent opinion -0.106 * [0.063]
Med friend opinion -0.052 ** [0.026]
Low friend opinion -0.072 [0.055]
Limited activity -0.032 [0.049]
Not along w teacher -0.040 [0.037]
R2 0.317 0.154 N/A
Note: Robust standard errors in brackets: * 10% significance; ** 5% significance; *** 1% significance. N = 2671
Regressions also include indicator variables for non-response as listed in Table 1.

Direct Effect Indirect EffectTotal Effect

Parents' Education and Family Type

Place of Residence

Age

Language and Ethnicity

Intermediate Variables
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Table 5 -- Female University OLS Regression Results

%
Variable Coeff. Std. Err. Coeff. Std. Err Coeff. Std. Err. Indirect

Years of par educ 0.041 *** [0.006] 0.065 *** [0.006] 0.024 *** [0.003] 37%
Par educ DK 0.463 *** [0.094] 0.625 *** [0.101] 0.163 *** [0.050] 26%
Yrs par educ & live fath -0.041 [0.035] -0.028 [0.038] 0.013 [0.015] -47%
Yrs par educ & live moth -0.015 [0.017] -0.023 [0.017] -0.007 [0.010] 32%
Par educ DK & live fath -0.557 [0.499] -0.546 [0.508] 0.011 [0.242] -2%
Par educ DK & live moth -0.239 [0.240] -0.271 [0.232] -0.031 [0.137] 12%
Live father 0.536 [0.482] 0.350 [0.499] -0.187 [0.197] -53%
Live mother 0.145 [0.210] 0.198 [0.202] 0.053 [0.123] 27%
Live other 0.411 *** [0.095] 0.619 *** [0.092] 0.207 *** [0.050] 34%

Newfoundland -0.014 [0.044] -0.006 [0.044] 0.008 [0.027] -143%
Prince Edward I. 0.044 [0.046] 0 .000 [0.052] -0.043 [0.027] -10661%
Nova Scotia 0.121 *** [0.039] 0.099 ** [0.044] -0.022 [0.023] -22%
New Brunswick 0.034 [0.048] -0.007 [0.050] -0.041 [0.027] 581%
Quebec -0.067 * [0.040] 0.000 [0.042] 0.068 *** [0.024] 14674%
Manitoba 0.042 [0.041] 0.040 [0.044] -0.002 [0.022] -5%
Saskatchewan 0.031 [0.040] 0.058 [0.045] 0.027 [0.026] 46%
Alberta 0.009 [0.039] -0.064 [0.041] -0.073 *** [0.022] 114%
British Columbia -0.069 * [0.041] -0.132 *** [0.041] -0.064 *** [0.021] 48%
Rural -0.055 ** [0.028] -0.030 [0.029] 0.025 * [0.015] -81%

Age 23 -0.020 [0.027] -0.023 [0.029] -0.004 [0.015] 16%
Age 24 0.015 [0.029] 0.012 [0.032] -0.003 [0.016] -29%

English in Quebec 0.014 [0.086] 0.028 [0.089] 0.014 [0.038] 50%
French out of Quebec -0.009 [0.083] 0.046 [0.078] 0.055 [0.040] 121%
Other language 0.041 [0.114] -0.031 [0.138] -0.072 [0.055] 232%
S & E Europe 0.101 ** [0.050] 0.164 *** [0.055] 0.063 *** [0.022] 38%
Canadian -0.010 [0.034] -0.060 [0.037] -0.050 ** [0.020] 84%
Asian 0.003 [0.074] 0.042 [0.076] 0.039 [0.030] 94%
Native 0.059 [0.058] -0.025 [0.062] -0.085 ** [0.035] 334%
Origin other -0.080 [0.090] -0.062 [0.104] 0.019 [0.043] -30%
Origin mixed 0.102 ** [0.042] 0.092 * [0.048] -0.010 [0.021] -11%

Private HS 0.104 ** [0.046]
Failed Elem School -0.144 *** [0.036]
A average 0.175 *** [0.033]
C average -0.129 *** [0.033]
D/F average -0.122 * [0.071]
Skip class -0.021 [0.026]
Short work 0.017 [0.041]
Medium work -0.022 [0.030]
Long work -0.102 *** [0.039]
Math is difficult -0.079 *** [0.028]
Science is difficult 0.000 [0.029]
English is difficult -0.033 [0.034]
Enjoy school 0.043 [0.041]
Low class part. -0.001 [0.041]
High class part. 0.076 ** [0.033]
Find class interesting -0.013 [0.032]
Med parent opinion -0.131 *** [0.048]
Low parent opinion 0.070 [0.148]
Med friend opinion -0.061 * [0.032]
Low friend opinion -0.044 [0.074]
Limited activity -0.110 ** [0.045]
Not along w teacher 0.046 [0.073]
R2 0.2943 0.1475 N/A
Note: Robust standard errors in brackets: * 10% significance; ** 5% significance; *** 1% significance. N = 2998
Regressions also include indicator variables for non-response as listed in Table 1.

Direct Effect Indirect EffectTotal Effect

Parents' Education and Family Type

Place of Residence
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Intermediate Variables
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Table 6 -- Predicted Participation Rates by Family Type

Parent Educ.
Direct Effect

Model
Total Effect

Model
Direct Effect

Model
Total Effect

Model

A) Any Post-Secondary
Male

Don't know 0.618 0.500 0.527 0.341
No HS 0.668 0.569 0.610 0.483
HS 0.760 0.713 0.672 0.599
College 0.812 0.795 0.711 0.672
University 0.857 0.860 0.747 0.739

Female
Don't know 0.781 0.718 0.739 0.627
No HS 0.704 0.672 0.737 0.652
HS 0.786 0.793 0.757 0.733
College 0.832 0.857 0.770 0.782
University 0.871 0.906 0.783 0.825

B) University
Male

Don't know 0.100 0.104 0.071 0.041
No HS 0.167 0.146 0.169 0.141
HS 0.271 0.286 0.251 0.245
College 0.354 0.405 0.315 0.333
University 0.444 0.534 0.386 0.431

Female
Don't know 0.222 0.214 0.149 0.141
No HS 0.159 0.186 0.124 0.174
HS 0.269 0.365 0.216 0.291
College 0.360 0.507 0.295 0.384
University 0.459 0.649 0.385 0.485

Note: Aside from the regressors that define each cell, the predictions are with all indicator variables
set to zero (i.e., the prediction is for someone in all the omitted groups).

Single-Mother FamiliesTwo-Parent Families
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Table 7 -- Regression Results - Dummy Variable Specification

%
Variable Coef. Std. Err. Coef. Std. Err Coef. Std. Err. Indirect
A) Any Post-Secondary -- Male
Parent educ DK -0.097 [0.060] -0.179 *** [0.065] -0.082 ** [0.035] 46%
Parent educ no HS -0.009 [0.043] -0.065 [0.045] -0.057 *** [0.020] 87%
Parent educ college 0.066 * [0.039] 0.079* * [0.044] 0.013 [0.020] 17%
Parent educ uni 0.125 *** [0.034] 0.194 *** [0.037] 0.069 *** [0.018] 36%
Par DK & live fath 0.165 [0.200] 0.190 [0.215] 0.025 [0.090] 13%
Par no HS & live fath -0.268 [0.164] -0.235 [0.189] 0.033 [0.077] -14%
Par coll & live fath -0.095 [0.272] -0.195 [0.273] -0.100 [0.100] 51%
Par uni & live fath -0.355 * [0.193] -0.373 * [0.206] -0.018 [0.088] 5%
Par DK & live moth -0.033 [0.139] -0.085 [0.147] -0.053 [0.071] 62%
Par no HS & live moth -0.016 [0.112] -0.014 [0.125] 0.002 [0.056] -12%
Par coll & live moth -0.104 [0.131] -0.175 [0.151] -0.071 [0.085] 40%
Par uni & live moth -0.040 [0.124] -0.030 [0.141] 0.010 [0.057] -34%
Live father 0.179 [0.114] 0.096 [0.125] -0.083 [0.052] -86%
Live mother -0.050 [0.081] -0.076 [0.083] -0.025 [0.034] 34%
Live other -0.138 ** [0.069] -0.228 *** [0.076] -0.090 *** [0.035] 40%
R2 0.259 0.111 N/A

B) Any Post-Secondary -- Female
Parent educ DK 0.023 [0.071] -0.039 [0.074] -0.062 ** [0.026] 157%
Parent educ no HS -0.004 [0.040] -0.053 [0.043] -0.050 *** [0.015] 93%
Parent educ college 0.108 *** [0.036] 0.139 *** [0.037] 0.031 ** [0.014] 22%
Parent educ uni 0.090 *** [0.034] 0.136 *** [0.034] 0.046 *** [0.015] 33%
Par DK & live fath -0.211 [0.227] -0.411 [0.339] -0.200 [0.156] 49%
Par no HS & live fath -0.438 *** [0.158] -0.425 ** [0.179] 0.013 [0.083] -3%
Par coll & live fath -0.058 [0.100] -0.113 [0.097] -0.055 [0.085] 48%
Par uni & live fath -0.148 * [0.078] -0.133 [0.084] 0.015 [0.061] -11%
Par DK & live moth 0.042 [0.166] 0.000 [0.177] -0.042 [0.063] -14350%
Par no HS & live moth 0.036 [0.099] 0.026 [0.104] -0.010 [0.043] -39%
Par coll & live moth 0.153 * [0.093] 0.119 [0.093] -0.034 [0.046] -29%
Par uni & live moth -0.057 [0.119] -0.082 [0.136] -0.025 [0.045] 31%
Live father 0.219 *** [0.066] 0.240 *** [0.077] 0.021 [0.044] 9%
Live mother -0.062 [0.075] -0.078 [0.080] -0.016 [0.031] 21%
Live other -0.140 ** [0.059] -0.205 *** [0.061] -0.065 ** [0.027] 32%
R2 0.220 0.117 N/A

C) University -- Male
Parent educ DK -0.110 ** [0.045] -0.152 *** [0.043] -0.042 [0.028] 28%
Parent educ no HS -0.012 [0.036] -0.068 * [0.038] -0.056 *** [0.019] 82%
Parent educ college 0.020 [0.040] 0.041 [0.044] 0.021 [0.019] 51%
Parent educ uni 0.220 *** [0.037] 0.316 *** [0.042] 0.097 *** [0.021] 31%
Par DK & live fath -0.025 [0.176] -0.053 [0.207] -0.028 [0.082] 53%
Par no HS & live fath -0.145 [0.151] -0.083 [0.164] 0.063 [0.062] -76%
Par coll & live fath -0.227 [0.154] -0.256 * [0.148] -0.029 [0.099] 11%
Par uni & live fath -0.426 *** [0.158] -0.453 *** [0.162] -0.026 [0.070] 6%
Par DK & live moth 0.096 [0.092] -0.004 [0.082] -0.100 [0.069] 2456%
Par no HS & live moth 0.012 [0.091] 0.066 [0.097] 0.055 [0.053] 82%
Par coll & live moth 0.135 [0.117] 0.059 [0.128] -0.076 [0.073] -130%
Par uni & live moth -0.070 [0.126] -0.069 [0.131] 0 .000 [0.055] 0%
Live father 0.101 [0.132] 0.006 [0.141] -0.095 ** [0.048] -1629%
Live mother -0.019 [0.064] -0.062 [0.063] -0.042 [0.033] 68%
Live other -0.028 [0.048] -0.117 ** [0.050] -0.089 ** [0.035] 76%
R2 0.328 0.168 N/A

D) University -- Female
Parent educ DK 0.026 [0.063] -0.099 [0.071] -0.125 *** [0.035] 126%
Parent educ no HS -0.015 [0.043] -0.081 * [0.046] -0.066 *** [0.018] 82%
Parent educ college 0.101 ** [0.047] 0.147 *** [0.051] 0.046 ** [0.019] 31%
Parent educ uni 0.244 *** [0.040] 0.345 *** [0.044] 0.101 *** [0.020] 29%
Par DK & live fath -0.009 [0.275] -0.171 [0.275] -0.162 [0.152] 95%
Par no HS & live fath 0.252 [0.317] 0.234 [0.317] -0.018 [0.099] -8%
Par coll & live fath -0.053 [0.281] -0.093 [0.333] -0.040 [0.125] 43%
Par uni & live fath -0.091 [0.276] -0.011 [0.306] 0.079 [0.089] -691%
Par DK & live moth -0.153 [0.137] -0.142 [0.137] 0.012 [0.078] -8%
Par no HS & live moth -0.131 [0.104] -0.152 [0.108] -0.021 [0.059] 14%
Par coll & live moth -0.139 [0.120] -0.208 [0.136] -0.069 [0.064] 33%
Par uni & live moth -0.166 [0.130] -0.276 * [0.148] -0.110 * [0.061] 40%
Live father -0.012 [0.241] -0.031 [0.258] -0.019 [0.062] 60%
Live mother 0.059 [0.073] 0.065 [0.088] 0.006 [0.041] 10%
Live other -0.037 [0.053] -0.116 ** [0.053] -0.079 *** [0.028] 68%
R2 0.297 0.149 N/A
Note: Robust standard errors in brackets; * 10% significance; ** 5% significance; *** 1% significance.

Other regressors are as in the comparable regressions in Tables 3 through 6. N(female)=2998; N(male)=2671.

Total Effect Indirect EffectDirect Effect
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Table 8 -- Regression Results - Father-Mother Specification

%
Variable Coef. Std. Err. Coef. Std. Err Coef. Std. Err. Indirect
A) Any Post-Secondary -- Male
Fath educ DK -0.067 [0.064] -0.123 * [0.068] -0.057 * [0.031] 46%
Fath educ no HS -0.015 [0.041] -0.062 [0.043] -0.047 ** [0.018] 76%
Fath educ coll 0.093 ** [0.043] 0.113 ** [0.046] 0.020 [0.019] 18%
Fath educ uni 0.140 *** [0.040] 0.195 *** [0.045] 0.056 ** [0.022] 29%
Moth educ DK 0.003 [0.059] -0.032 [0.059] -0.035 [0.029] 109%
Moth educ no HS 0.028 [0.037] -0.001 [0.040] -0.029 [0.018] 2038%
Moth educ coll 0.002 [0.038] 0.002 [0.046] 0.000 [0.022] 5%
Moth educ uni 0.029 [0.040] 0.056 [0.043] 0.027 [0.021] 48%
R2 0.245 0.111 N/A

B) Any Post-Secondary -- Female
Fath educ DK 0.016 [0.062] -0.042 [0.060] -0.058 ** [0.028] 138%
Fath educ no HS 0.030 [0.037] 0.010 [0.039] -0.021 [0.015] -215%
Fath educ coll 0.060 [0.037] 0.077 * [0.042] 0.017 [0.017] 22%
Fath educ uni 0.049 [0.037] 0.061 [0.040] 0.012 [0.018] 20%
Moth educ DK 0.041 [0.059] 0.022 [0.060] -0.020 [0.027] -91%
Moth educ no HS -0.023 [0.036] -0.065 * [0.038] -0.043 ** [0.017] 65%
Moth educ coll 0.063 * [0.034] 0.090 ** [0.038] 0.027 [0.017] 30%
Moth educ uni 0.082 ** [0.035] 0.119 *** [0.037] 0.037 ** [0.017] 31%
R2 0.195 0.082 N/A

C) University -- Male
Fath educ DK -0.162 *** [0.052] -0.191 *** [0.055] -0.029 [0.030] 15%
Fath educ no HS -0.087 ** [0.036] -0.120 *** [0.039] -0.033 * [0.019] 28%
Fath educ coll -0.026 [0.050] -0.003 [0.052] 0.024 [0.022] -806%
Fath educ uni 0.200 *** [0.047] 0.290 *** [0.054] 0.090 *** [0.026] 31%
Moth educ DK 0.025 [0.053] -0.005 [0.055] -0.029 [0.029] 643%
Moth educ no HS 0.024 [0.037] -0.014 [0.039] -0.037 ** [0.018] 274%
Moth educ coll 0.011 [0.046] 0.032 [0.052] 0.021 [0.024] 65%
Moth educ uni 0.086 * [0.045] 0.121 ** [0.053] 0.036 [0.024] 29%
R2 0.351 0.206 N/A

D) University -- Female
Fath educ DK -0.052 [0.065] -0.145** [0.066] -0.093 ** [0.036] 64%
Fath educ no HS -0.019 [0.043] -0.037 [0.047] -0.018 [0.020] 49%
Fath educ coll 0.058 [0.050] 0.095* [0.056] 0.038 [0.025] 40%
Fath educ uni 0.131 *** [0.046] 0.197*** [0.051] 0.066 *** [0.025] 33%
Moth educ DK 0.047 [0.070] 0.014 [0.075] -0.034 [0.035] -251%
Moth educ no HS 0.015 [0.038] -0.050 [0.041] -0.066 *** [0.019] 130%
Moth educ coll 0.089 * [0.047] 0.122** [0.052] 0.032 [0.024] 27%
Moth educ uni 0.218 *** [0.047] 0.279*** [0.052] 0.061 ** [0.025] 22%
R2 0.317 0.167 N/A
Note: Robust standard errors in brackets: * 10% significance; ** 5% significance; *** 1% significance.

Other regressors are as in the comparable regressions in Tables 3 through 6. N(female)=2036; N(male)=2075.

Direct Effect Indirect EffectTotal Effect
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Appendix 1 - The intermediate variable models

Given the large number of intermediate equations (one per intermediate variable) and regressors,
only a few selected results are presented in Table A1. These are examples of the relationship
between a subset of the family background factors and three intermediate variables—they
represent the indirect paths by which family background can affect post-secondary
participation.18 The results shown capture the effects of parental education and family type on the
probability of having failed a grade in elementary school, of obtaining an ‘A’ average in high
school, and of working long hours.

Parental education has a strong positive effect on the likelihood that the respondent had an ‘A’
average and (especially for males) a negative effect upon the likelihood of failing a grade in
elementary school. It does not have as strong an effect on working long hours, but family
structure is a better predictor of this. Each additional year of parental education increases the
likelihood of an ‘A’ average for both males and females by approximately four percent.19 Since
obtaining an ‘A’ average in high school increases the likelihood of university attendance by
almost 20 percent (as will be seen below), each year of parental education has, in addition to its
direct effects, an indirect effect—through its influence on the individual’s probability of getting
an ‘A’ average—of almost one percent on the likelihood of university attendance. In contrast,
failing a grade also has a strong (negative) effect on post-secondary participation, thus
comprising another path by which parental education affects the likelihood of going to college or
university.

The cumulative indirect influence of the full set of background variables on each intermediate
outcome results in a substantial indirect effect of family background on post-secondary access.
This is, however, best seen in the comparison of the direct and indirect effect models, to which
we now turn.

18. No distinction needs to be made between the two definitions of post-secondary access here because these
variables do not enter the intermediate regressions.

19. The proper interpretation of the various combinations of parental education and family type variables (including
interactions) are explained below, but for the purposes here, we can focus on the general “years of parental
education variable”, which has a straightforward interpretation for two-parent families.
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Appendix Table 1 -- Selected Intermediate Regressions

Background Variables
Failed elem

grade "A" avrg

Long
working

hrs
Coef. Std. Err Coef. Std. Err Coef. Std. Err

A) MALE
Years of par educ -0.022 *** [0.006] 0.043 *** [0.006] -0.001 [0.006]
Par educ DK -0.226 ** [0.090] 0.397 *** [0.078] -0.064 [0.080]
Yrs par educ & live fath 0.043 ** [0.017] -0.040 *** [0.008] -0.040 * [0.021]
Yrs par educ & live moth -0.012 [0.016] -0.046 *** [0.014] 0.018 [0.013]
Par educ DK & live fath 0.749 ** [0.297] -0.392 *** [0.110] -0.190 [0.341]
Par educ DK & live moth 0.308 [0.246] -0.480 ** [0.194] 0.658 *** [0.216]
Live father -0.478 ** [0.189] 0.323 *** [0.101] 0.494 * [0.284]
Live mother 0.200 [0.209] 0.489 *** [0.180] -0.266 * [0.161]
Live other -0.311 *** [0.091] 0.410 *** [0.078] 0.226 ** [0.099]
R-squared 0.086 0.136 0.077

B) FEMALE
Years of par educ -0.010 *** [0.003] 0.045 *** [0.006] -0.001 [0.003]
Par educ DK 0.081 [0.093] 0.305 *** [0.080] 0.249 *** [0.084]
Yrs par educ & live fath -0.020 [0.017] -0.021 [0.047] 0.001 [0.009]
Yrs par educ & live moth 0.006 [0.008] -0.020 [0.019] 0.019 [0.012]
Par educ DK & live fath -0.149 [0.373] -0.514 [0.602] -0.285 * [0.151]
Par educ DK & live moth -0.200 [0.132] -0.370 [0.233] 0.129 [0.206]
Live father 0.245 [0.253] 0.428 [0.598] -0.105 [0.125]
Live mother 0.187 [0.102] 0.309 [0.231] -0.310 [0.143]
Live other -0.094 * [0.051] 0.570 *** [0.091] 0.170 ** [0.069]
R-squared 0.068 0.113 0.100

Notes: Robust standard errors in brackets: * 10% significance; ** 5% significance; *** 1% significance.
The regressions contain the full set of background variables seen in Table 1. N(female)=2998; N(male)=2671.

Selected Intermdiate Dependent Variables
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Appendix 2 ---- Key variable definitions

For the Dummy and Father-Mother specifications, parental education is categorized as No HS,
HS, College, University, or Don’t Know. For the Linear specification, we transform known
responses onto a linear scale using the number of years that each level of education generally
requires. The No HS variable is broken down into two parts, with Less than Grade 9 given a
value of 8, while HS Incomplete = 10. The rest of the variables proceed logically, with HS = 12,
College = 14, and University = 16.

A set of family type dummy variables are created to represent possible family types while the
respondent was in high school. The possible choices are Live 2 Parents, Live Mother, Live
Father, and Live Other. Parental education and family type are interacted in a variety of manners,
depending on the specification selected. In each instance, every parental education variable is
interacted with every dummy variable. For the Father-Mother specification, no interaction is
necessary since that specification is restricted to 2 Parent families only.

Provincial variables are included, representing the province of high school residence. This acts as
a proxy for where the student grew up and was educated. Similarly, an Urban/Rural designation
is created, representing the respondent’s residence while in high school.

The language spoken in the home of the respondent (“first language”) is not included as a
variable. Instead, we create a set of minority language dummy variables. Specifically, English
speakers in Quebec are assigned one dummy variable (English in Quebec); French speakers
outside of Quebec are assigned another (French outside of Quebec); and respondents with
another first language are placed in a third minority language dummy variable (Other Lang.).
This leaves the province variables to represent those of the majority language group in each
province while these minority language indicators allow language effects to vary by region,
something that more conventional specifications do not permit.

The ethnicity of each respondent is captured by distilling the detailed ethnicity categories in the
SLS/SLFS into eight dummy variables representing various world regions. These are North &
West Europe, South & East Europe, Canadian, Asian, Native, Other, Mixed, and Unknown. We
assign individuals to a particular ethnic category unless they indicate multiple backgrounds
overlapping more than one of our categories. Such persons were placed into the catch-all Mixed
category. There are some exceptions to this rule. Specifically, anyone claiming Native origin,
regardless of other ethnic background, is placed solely in the Native category. Conversely, the
Canadian ethnicity of any respondent is ignored unless it is the only category they chose, in
which case the person is given that classification. Those who indicated Other in the SLS/SLFS
are placed into our Other category, except in a few special cases.20 Those who selected Unknown
in the survey are placed into the Unknown category in our study.

20. Individuals choosing an ethnicity of Other in the SLS/SLFS are then further grouped by that survey into a
number of sub-categories consisting of less represented areas of the world. Some of these areas match up well
with the ethnic categories we created. Respondents from such areas are shifted out of Other and added to the
appropriate ethnic category.
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The high school academic success of students is reported using dummy variables representing the
traditional range of letter-grades. One adjustment has been made, namely combining `D’ and `F’
averages into a single variable. The sample size of these two variables on their own was quite
small, and the effects were similar.

The perceived high school success of respondents in math, science, and their primary language is
broken into three sets of dummy variables. Each set contains the possible responses of
“difficulty”, “no difficulty”, or “not applicable”.

The number of hours performed each week at a job during the school year is captured using four
dummy variables.21 These categories are No Work, Short Work (less than 10 hours), Med. Work
(10 to 19 hours), and Long Work (20+ hours).

Further variables used in this study required no special modification.

21. Hours of Work could not be left in its original linear form because estimation indicated that a lower number of
working hours was beneficial with regard to the likelihood of post-secondary attendance, whereas a high number
of hours can be quite detrimental. The concave shape of this relationship does not lend itself to linear
representation.



Analytical Studies – Research Paper Series Statistics Canada Catalogue No. 11F0019 No. 237- 37 -

References

Betts, Julian R. 1996. “What do Students Know About Wages? Evidence from a Survey of
Undergraduates.” Journal of Human Resources. 31, 1: 27–56.

Bouchard, Brigitte and John Zhao. 2000. “University Education: Recent Trends in Participation,
Accessibility and Returns.” Education Quarterly Review. 6, 4: 24–32. Statistics Canada
Catalogue No. 81-003-XIE1999004 Ottawa: Statistics Canada.

Bushnik, Tracey. 2003. Learning, Earning and Leaving: The Relationship between Working
While in High School and Dropping Out. Statistics Canada Catalogue 81-595-MIE, no. 4.
Ottawa: Statistics Canada.

Butlin, George. 1999. “Determinants of Post-secondary Participation.” Education Quarterly
Review. 5,3: 9–35. Statistics Canada Catalogue No. 81-003-XIE1999004 Ottawa:
Statistics Canada.

Cameron, Stephen V. and Christopher Taber. 2004. “Estimation of Educational Borrowing
Constraints Using Returns to Schooling.” Journal of Political Economy. 112, 1: 132–182.

Carneiro, Pedro and James Heckman. 2002. “The Evidence on Credit Constraints in Post-
secondary Schooling.” Economic Journal. 112, 482: 705–734.

Coleman, J.S. 1966. Equality of Educational Opportunity. Washington, DC: U.S. Dept. of
Health, Education, and Welfare, Office of Education.

Corak, Miles, Garth Lipps and John Zhao. 2003. Family Income and participation in post-
secondary education. Analytical Studies Research Paper Series. Catalogue no.
11F0019MIE2003210. Analytical Studies Branch. Ottawa: Statistics Canada.

Christofides, Louis N., Jim Cirello, and Michael Hoy. 2001. “Family Income and Postsecondary
Education In Canada.” The Canadian Journal of Higher Education. 31, 1: 177–208.

Currie, Janet. 2001. Early Childhood Education Programs” Journal of Economic Perspectives.
15, 2: 213–238.

De Broucker, Patrice and Laval Lavallée. 1998a. “Getting ahead in life: Does your parents’
education count?” Education Quarterly Review. 5, 1: 22–28. Statistics Canada Catalogue
No. 81-003-XIE1998001 Ottawa: Statistics Canada.

De Broucker, Patrice and Laval Lavallée. 1998b. “Intergenerational Aspects of Education and
Literacy Skills Acquisition.” In Labour Markets, Social Institutions, and the Future of
Canada’s Children. Miles Corak (ed.). Statistics Canada Catalogue no. 89-553-
XIB1998001 Ottawa: Statistics Canada.



Analytical Studies – Research Paper Series Statistics Canada Catalogue No. 11F0019 No. 237- 38 -

Dicks, Gordon and Arthur Sweetman. 1999. “Education and Ethnicity in Canada: An
Intergenerational Perspective.” Journal of Human Resources. 34, 4: 668–696.

Dynarski, Susan. 2002. “The Behavioural and Distributional Implications of Aid for College.”
The American Economic Review. 92, 2: 279-285.

Finnie, Ross, Christine Laporte and Eric Lascelles. 2004. Family Background and Access to
Post-secondary Education: What Happened over the 1990s? Analytical Studies Research
Paper Series. Catalogue no. 11F0019MIE2004226. Analytical Studies Branch. Ottawa:
Statistics Canada.

Foley, K. 2001. “Why stop after high school? A Descriptive Analysis of the Most Important
Reasons that High School Graduates Do Not Continue to PSE.” Montreal: Canada
Millennium Scholarship Foundation.

Frenette, Marc. 2002. Too far to go on? Distance to school and university participation.
Analytical Studies Research Paper Series. Catalogue no. 11F0019MIE2002191.
Analytical Studies Branch. Ottawa: Statistics Canada.

Frenette, Marc. 2003. Access to college and university: does distance matter? Analytical Studies
Research Paper Series. Catalogue no. 11F0019MIE2003201. Analytical Studies Branch.
Ottawa: Statistics Canada.

Greene, William H. 2003. Econometric Analysis, 5th ed. Upper Saddle River, NJ.: Prentice Hall,
Inc.

Haveman, Robert and Barbara Wolfe. 1995. “The Determinants of Children’s Attainments: A
Review of Methods and Findings.” Journal of Economic Literature. 33, 4: 1829–1878.

Heller, Donald. 1997. “Student Price Response in Higher Education: An Update to Leslie and
Brinkman.” Journal of Higher Education. 68, 6: 624–659.

Hemingway, Fred. 2003. “Assessing Canada’s Student Aid Need Assessment Policies.”
Montreal: Canada Millennium Scholarship Foundation.

Junor, Sean and Alexander Usher. 2002. The Price of Knowledge, Access and Student Finance,
in Canada. Montreal: Canada Millennium Scholarship Foundation, Research Series.

Kane, Thomas J. 2001. “College-Going and Inequality: A Literature Review.” Paper prepared for
the Russell Sage Foundation.

Knighton, Tamara and Sheba Mirza. 2002. “Postsecondary participation: the effects of parents’
education and household income.” Education Quarterly Review. 8, 3: 25–32. Statistics
Canada Catalogue No. 81-003-XPB2001.



Analytical Studies – Research Paper Series Statistics Canada Catalogue No. 11F0019 No. 237- 39 -

Looker, Dianne E. 2001. Why don’t they go on? Factors affecting the decisions of Canadian
youth not to pursue post-secondary education. Montreal: Canada Millennium
Scholarship Foundation.

Ma, Xin and Don Klinger. 2000. “Hierachical Linear Modelling of Student and School Effects on
Academic Achievement.” Canadian Journal of Education. 2,1: 41–55.

Moffitt, Robert, A. 1999. “New Developments in Econometric Methods for Labor Market
Analysis.” In Handbook of Labor Economics 3A, Chapter 24. O. Ashenfelter and D. Card
(eds.). New York: Elsevier.

Ruhm, Christopher J. 1997. “Is High School Employment Consumption or Investment?” Journal
of Labor Economics. 15, 4: 735–776.

Willms, J. D. 1999. “Quality and inequality in children’s literacy: The effects of families,
schools, and communities.” In Developmental health and the wealth of nations: Social,
biological, and educational dynamics. D. Keating and C. Hertzman (eds.). New York:
Guilford Press. 72-93.

Zhao, John and Patrice de Broucker. 2001. “Participation in postsecondary education and family
income.” The Daily, December 7. Statistics Canada Catalogue No. 11-001E. Ottawa:
Statistics Canada.

Zhao, John and Patrice de Broucker. 2002. “Participation in postsecondary education and family
income.” The Daily, January 9. Statistics Canada Catalogue No. 11-001E. Ottawa:
Statistics Canada.




