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1 Introduction

Parents play a significant role in determining their children’s academic outcomes, through a combi-

nation of direct and indirect inputs into the child’s “education production function”. Past studies

in economics have looked at parent education and family income as key components among these

inputs (e.g. Le and Miller 2005, Frenette 2007). Authors in other disciplines hold the view that

parents’ expectations of children’s ultimate education attainment represent another important in-

put, and many have found a positive and significant effect of expectations on student achievement

even after controlling for other parental inputs (e.g. Davis-Kean 2005, Englund 2004). Analysis of

expectations in economics has to date been very limited, and typically focused on the expectations

or aspirations of students themselves (e.g. Christofides 2008, Jacob and Wilder 2010) This paper

therefore seeks to better understand the formation and revision of parent expectations as they relate

to the education production function, by estimating an ordered probit model of expectations as a

function of child and family characteristics.

To conduct our analysis, we introduce a new data set collected as part of the provincially-

funded “Better Beginnings, Better Futures” program in Ontario, which follows children from junior

kindergarten to age 18 in low-income neighbourhoods starting in the early 1990s. Using this data,

we find that the influence of children’s academic ability on parent expectations increases over time,

while that of income decreases. However, while ability is highly significant for both boys and girls

by age 18, income’s significance at early grade levels is primarily driven by its effect on expectations

for boys. This income effect remains even after controlling for parent education, though the effect

of parent education rises while that of income falls over subsequent grade levels. For girls, parent

education is found to predict expectations in junior kindergarten but not afterwards, with income

never appearing to have a significant effect. Overall, average expectations are higher for girls than

those for boys, and are less sensitive to changes in covariates over time.

Understanding this process is of particular interest when expectations are modelled as a func-

tion of parents’ underlying preferences for children’s education, preferences which are otherwise

unobservable by researchers. Identifying the factors that predict expectations may suggest ways in
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which schools and policy-makers may influence or compensate for parent preferences, in order to

improve children’s schooling outcomes.

This paper is organized as follows. Section 2 summarizes a selection of previous studies that

consider parent expectations in the education production function. Section 3 introduces the eco-

nomic and econometric models used to analyze the Ontario data, described in Section 4. Section 5

reports and discusses the estimation results, and Section 6 concludes.

2 Background on parent expectations

The relationships between various inputs to the education production function have been extensively

examined by studies in psychology and child development. Table 1 provides a very brief overview of

some such studies which analyze parents’ ideas about their children’s ultimate education attainment.

Note the distinction between parents’ aspirations and expectations, both of which are used in the

listed studies: while the former reflect the educational outcomes that parents would like to occur,

the latter indicate those that they believe will actually occur. Jacob (2010) finds that aspirations

are on average higher than expectations, and less likely to vary with new information. The levels

of the two are nevertheless positively related to each other, and similarly related to other variables.

For example, sending a child to a school that emphasizes academic achievement is likely to increase

both hopes and beliefs that the child will proceed to higher education in the future. As a result,

studies on either expectations or aspirations often treat the variables similarly, and both provide

useful insights on parents’ role in the education production function.

A large proportion of studies in this area have found that expectations are positively and sig-

nificantly related to student achievement (e.g. Englund et al 2004, Davis-Kean 2005). Channels

through which this relationship occurs may be inferred by testing whether the results are robust

to the inclusion of additional covariates. For example, Hao and Bonstead-Bruns (1998) find that

the positive relationship of parent and child expectations disappeared after controlling for parent-

child interactions, suggesting that expectations were related only indirectly through their common

relationship with these interactions. However, even when the relationship remains significant, this
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does not necessarily indicate a direct causal effect between parent expectations and covariates, but

rather that expectations reflect relevant variables that are unobserved by the researcher. For ex-

ample, Benner and Mistry (2007) find that maternal aspirations affect student scores more than

teachers’ aspirations do. While this may to some extent suggest the greater influence of parents than

teachers on student behaviour, it may also reflect that parents observe more information about the

child (effort, time spent on homework, etc.) than do teachers, and account for this when forming

their beliefs about the child’s future, such that maternal aspirations are better aligned with student

performance.

Despite these relationships found between expectations and other schooling inputs, Jacob and

Wilder (2010) find that covariates have become less predictive of student expectations over time as

the average level of expectations has risen. Though student characteristics, particularly socioeco-

nomic status, remain significant factors, it appears that a portion of the variation in expectations is

due to general economic or social trends rather than individual characteristics. Foley (2011) models

these as components of parent aspirations, characterized as “altruism” (reflecting the returns to ed-

ucation given a child’s particular characteristics) and education as a “merit good” (where education

is valued for its own sake, independent of the child’s ability or preferences). The ability to model

the expectation updating thus depends on the extent to which expectations depend on individuals’

characteristics rather than trends shared across cohorts.

For policy-makers, analyzing factors relevant to schooling is of particular interest in the context

of poverty. Zhang (2011) finds that high maternal expectations are positively related to student

enrolment in low-income, rural villages in China. This effect is greatest among low-income families,

however, expectations themselves tend to be lower in these households. De Civita et al (2004)

reach similar conclusions in their student of maternal aspirations and student scores in Quebec.

This suggests that while parent beliefs may offset the negative effect of poverty in the exceptional

households where expectations are high despite poverty, this does not significantly improve academic

outcomes overall in such environments.

The above studies rely on survey data provided by individuals about their beliefs. There has

traditionally been scepticism in the economics literature of the reliability of self-reported data for
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variables such as parents’ education expectations, since subjective answers may not be comparable

across respondents and may even be misreported. However, Manski (2004) argues that this scep-

ticism is not necessarily justified. In particular, he argues that the use of subjective expectations

avoids the need to make restrictive assumptions about the relationships between individuals’ beliefs

and actions, as would be required to instead infer beliefs from data on observed behaviour. Estima-

tion based on self-reported data may therefore be very informative in evaluating the relationship

between parent expectations and relevant characteristics affecting child academic performance, as

long as the limitations are considered in the final interpretation of the results.

3 Modelling Parent Expectations

Children’s scholastic achievement may be modelled as the outcome of an education production

function in which the characteristics of a child, family, school, and community contribute to the

child’s academic performance and ultimate education attainment. Parents are able to control many

of these factors either directly, such as by helping the child with homework, or indirectly, such as

by sending the child to a school which offers particular programs or resources. We assume that

parents’ exercise of this control is motivated by altruism, where they choose a combination of factors

to maximize the child’s welfare subject to time constraints, monetary costs, and the child’s intrinsic

ability. We further assume that that children cannot respond to parent inputs, at least within a

given period, to avoid potentially offsetting effects of child behaviours.

While parents’ investment choices may be observed by researchers, the function by which parents

relate them to expected welfare depends on their underlying preferences. For example, if their own

parents emphasized the importance of a university degree, they make take it as given that more

education is better than less, and so may aim for a higher level of education for their child than

another parent facing the same set of inputs. Since researchers cannot observe these underlying

preferences, their measurement of the utility function used by parents to relate education outcomes

to child welfare depends on parents’ “revealed preferences”, as represented by their investment

decisions. Given the degree of control parents have over the factors that determine children’s
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Table 1: Overview of selected studies of parent beliefs about students’ education achievement

Paper Data Analysis Findings

Benner
and Mistry
(2007)

low-income
children aged
9-16 in Wis-
consin, 1994-97

Path analysis comparing the effect
of maternal and teacher expecta-
tions on children’s academic per-
formance.

Students’ academic outcomes and own expecta-
tions are positively associated with maternal ex-
pectations, while there is no significant relation-
ship with teacher expectations.

Davis-
Kean
(2005)

8-12 year olds
in the US, 1997

Structural equation models relat-
ing parent education, income, and
race to child achievement, through
channels including parent expecta-
tions.

Expectations account for a significant share of the
effect of parent education on child achievement, for
both European- and African-American families.

De Civita
et al (2004)

K - gr. 6 stu-
dents in Que-
bec, 1986-92

Hierarchical logistic and multiple
regressions of the extent to which
maternal aspirations mediate the
negative effect on of poverty on
children’s academic outcomes

Poverty is associated with lower maternal aspira-
tions and higher rates of children’s academic fail-
ure, though the likelihood of failure is almost 50%
lower in high-aspiration than low-aspiration house-
holds.

Englund et
al (2004)

low-income
children in
Minnesota,
from infancy to
gr. 3

Path analysis of the relationships
between parent and child charac-
teristics and children’s academic
performance in grades 1 and 3

There is a positive relationship between parental
involvement in school activities and child’s
achievement in both grades 1 and 3, which holds
for grade 3 even after controlling for grade 1
achievement.

Foley
(2011)

US National
Education
Longitudinal
Study of gr. 8
students, 1988
(NELS:88)

Reduced form models of how par-
ents’ and children’s expectations
evolve over time and relate to each
other.

Children whose parents have low expectations are
more likely to have low expectations for them-
selves, and to revise them downward as they get
older. Parent expectations depend on both par-
ents’ underlying values of education as well as the
perceived returns to schooling for the child, given
the child’s evolving academic performance.

Fortin et al
(2011)

US Monitoring
the Future sur-
veys of youth
gr. 8 - 12, 1976
- 2009

Linear probability model of the ef-
fect of parent characteristics and
aspirations on student achieve-
ment.

The positive effect of aspirations on achievement is
strongest in middle school, and is greater for girls
than boys.

Hao and
Bonstead-
Bruns
(1998)

NELS:88 2SLS estimation of the effects of
parent and child characteristics on
expectations

There is a positive relationship between child and
parent expectations, which becomes insignificant
after controlling for parent-child interactions.

Jacob
(2010)

middle- and
high school
students in the
US Midwest

Factor analysis of the distinction
between parent expectations and
aspirations; one-way ANOVAs as-
sessing the level and stability of
parent expectations.

Expectations and aspirations are highly corre-
lated, though the latter are higher than the for-
mer. Parent education and student achievement
are positively related to the level of parent expec-
tations, and achievement is also positively related
to the stability of parent expectations.

Jacob and
Wilder
(2010)

various panels
of high school
students in the
US

OLS regressions of how students
update their expectations during
and after high school.

The overall level of expectations over time has in-
creased substantially. Updating by individual stu-
dents is in part based on new information, partic-
ularly academic scores. Though this is especially
true for marginal students, over 60% of students
update their expectations at least once after grade
8.

Zhang
(2011)

rural children
aged 9 12 in
China, 2000 -
2007

Logit models of the effect on stu-
dent enrolment of child and family
characteristics, including maternal
expectations and the discrepancy
between these and the child’s own
expectations.

Maternal expectations are positively related to
children’s chances of staying in school, especially
at higher grade levels and in low-income house-
holds.
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education outcomes, these investment decisions correspond to parents’ education expectations, such

that expectations act as a proxy for parents’ underlying or “latent” utility function of the child’s

education.

With a categorical variable representing expected education levels, studying expectations simpli-

fies the continuous utility function into a set of “bundles” which parents choose between to maximize

child welfare. This paper groups education expectations into three levels: high school graduation

or less, completion of a college program, or earning at least one university degree. Treating this

variable as continuous would impose that the change from high school to college expectations is the

same as that from college to university. This is not necessarily true, as the increase in costs and

returns of obtaining any level of post-secondary education (PSE) over a high school diploma are

likely greater than those between subsequent levels of PSE. However, the categories do represent

increasing levels of both time/monetary costs and earnings potential, and treating the expectations

variable simply as a categorical variable does not take advantage of this natural ordering. Expec-

tations are thus represented by an ordered probit model to reflect the categorical nature, natural

ordering, and underlying utility function of the expectations data 1.

3.1 Econometric model

The ordered probit model is a generalization of the probit model used for binary dependent variables.

As with a binary variable, the estimation fits parameters of a latent variable to a linear function

of a vector of inputs x, with a random error term u that is assumed to be normally distributed.

Where the latent variable represents parent expectations pexp∗, this function for an individual i is

expressed as follows:

pexp∗i = x′iβ + ui, ui ∼ N(u, σ2) (1)

The standard cumulative normal function Φ then transforms the estimated latent function into

the probability that the observed dependent variable pexp is equal to each of its categories. The

1Another way to model the evolution of expectations over time is with a Bayesian Learning Model. This model is
not used in this study because it requires observations to have data on both current and previous-period expectations,
this would have excessively reduced the samples studied here, due to high rates of missing data. However, notes on
how such a model may be applied in cases of better data coverage are included in Appendix A.
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marginal effects predicted by an ordered probit model are therefore not directly represented by

the coefficients reported after estimation. Rather, estimation of Equation 1 yields estimates for

the coefficients β as well as for cut-off points between the categories, which are used to calculate

the marginal effects according to Equations 2 - 4 below. In this case, with three categories of the

dependent variable for education expectations, two cut-off points are estimated, µ1 and µ2; the

outside cut off points are not estimated, as µ0 = -∞ and µ3 = ∞.

Pr(pexp = 1 |x) = Pr(−∞ < x′β < µ1) = Φ(−x′β) (2)

Pr(pexp = 2 |x) = Pr(µ1 < x′β < µ2) = Φ(µ1 − x′β)− Φ(−x′β) (3)

Pr(pexp = 3 |x) = Pr(µ2 < x′β <∞) = Φ(µ2 − x′β)− Φ(µ1 − x′β) (4)

As a result, we know that the marginal effects of the regressor on the probability of expecting HS

completion (pexp=1) will have the same sign as the estimated coefficients, and the opposite sign as

the probability of expecting university completion (pexp=3). We cannot predict pre-estimation the

relationship between the sign of the estimated coefficients and marginal effects on the probability

of expecting college (pexp=2), because this depends on the relative densities of the fitted values.

As a baseline specification, we model parent expectations pexp as a function of child gender, child

ability as represented by test scores, family income, ethnicity, and site, as expressed in Equation 5

below. We estimate this model separately for each period t of four survey rounds. Treating the data

as a series of cross sections in this way does not fully take advantage of the panel structure of the

data, and fails to control for individual fixed effects. However, it allows the effects of covariates on

expectations to differ in each round, providing insight on how the expectations formation process

evolves over time. It also permits the consideration of variables that are available for only a subset

of the sample periods.

pexp∗it = β0t+β1tmaleit+β2tscoreit+β3tincomeit+β4tAsianit+β5tsiteit+uit, uit ∼ N(u, σ2), t = 1, 2, 3, 4

(5)

Equation 5 represents a contemporaneous model, where the included covariates are observed
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in the same period as the dependent variable. This circumvents the issue of reverse causality.

For example, parent expectations are likely influenced by child academic performance, but this

performance may also be impacted by parent behaviour related to their expectations. Although

expectations may be updated within one period in response to the observed grades, expectations

formed at the end of a period would not effect grades in that same period. As the variables are

contemporaneously linked only in one direction, reverse causality should not lead to bias in the

estimated parameters.

The assumptions of a contemporaneous model are that (1) only contemporaneous variables

matter for the dependent variable, or that (1’) inputs do not change over time, and that (2)

contemporaneous variables are not related to unobserved factors that persist over time (Todd and

Wolpin 2003). The assumption that inputs do not change over time is certainly justifiable for child

characteristics such as gender, ethnicity, and parent education. For those variables that do change

over time, the assumption that only their contemporaneous values matter may be true to at least a

certain extent. For example, current test scores may be more relevant than past scores, as parents

revise their expectations on the latest information about their child’s ability that they receive,

rather than equally weighting scores observed over the child’s whole academic history.

The assumption that contemporaneous covariates are unrelated to unobserved components of

the error term is not necessarily realistic. For example, a child’s mental capacity may be observed

by parents and thus related to expectations as well as academic performance at each grade level.

On the other hand, many relevant yet unobserved factors may not persist over time, such as the

effect of a particularly good or bad teacher on a child’s motivation and academic achievement in

the particular grade for which they have that teacher.

4 Program Description and Data

4.1 Better Beginnings, Better Futures Program

The Better Beginnings, Better Futures (BBBF) Program was implemented in Ontario in the 1990s as

an initiative to support child development in disadvantaged neighbourhoods through the provision of
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comprehensive and community-targeted programs. For example, projects implemented under BBBF

included after-school activity groups, parenting workshops, and neighbourhood safety initiatives

(Peters et al 2010). The program was funded by the provincial government and implemented by

an independent group of researchers from several Canadian universities. The three communities

of Cornwall (located in Eastern Ontario), Sudbury (Northern Ontario), and Highfield (Greater

Toronto Area) were selected as “treatment” sites in which the program activities were offered. The

two communities of Etobicoke (Greater Toronto Area) and Vanier (Ottawa) were studied as control

sites, in which no special programming was offered. The five sites were characterized as “very

economically disadvantaged”, as measured by high unemployment, high numbers of families below

the poverty line, and high numbers of children living in households receiving social assistance and/or

subsidized housing. Although the distribution of pre-program characteristics across treatment and

control sites was not perfectly random, this does not limit the data’s usefulness from this study’s

perspective, as we do not seek the evaluate the effectiveness of the intervention, but rather simply

take advantage of the longitudinal data collected as part of the program evaluation.

The focal cohort of children studied was born in 1989-90. The first round of data collection

focused on these children when they were four years old and entering Junior Kindergarten (JK), a

free half-day school program in Ontario. This was followed by a short-term research period until

1998, and subsequent follow-up rounds when the children were in grades 3, 6, and 9, and then

at ages 18-19. Data was collected from school administration records, interviews with teachers

and parents, and interviews with the children themselves starting in grade 9. The original sample

includes 959 children in JK, with 601 of them from treatment sites and 358 from control sites. Both

types of site exhibit an attrition rate of about one-third, with 626 children surveyed in the latest

follow-up round, with 401 from treatment sites and 225 from control sites.

4.2 Variables

This paper uses data collected in the four rounds of interviews and administrative records of the

BBBF program. The dependent variable of interest, parent expectations of their child’s eventual

education attainment, is collected from JK and grade 3 parents through the survey question “What
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is the highest level of schooling that you think your child will complete?” Answers are recorded

as an ordinal variable, where categories indicated by a higher rank correspond to higher levels of

schooling, from 1=“no formal schooling” to 7=“completed university degree”. In the grade 9 and

age 18-19 surveys, the question is changed to measure parent aspirations rather than expectations.

The revised question is “How far do you hope your child will go in school?”, and the response

categories range from 1=“elementary school” to 5=“university.” The change from expectations

to aspirations means that neither variable may be tracked across the entire period of the panel.

Due to the similar nature of the variables, this paper will treat both sets of responses as “parent

expectations” in order to compare models and estimates over the period of study. Since aspirations

are on average higher than expectations, an increase in “expectations” from grades 3 to 9 would

not necessarily provide evidence on the updating process, as we cannot distinguish between changes

due to new information and changes due simply to the different variable. Interpretation may be

further complicated by different parents being surveyed in the different periods, such that part of

the variation in expectations over time may reflect parents’ different personal processes through

which they form expectations based on a given set of information 2. However, it appears that

mothers make up the majority of the respondents, in which case the parent respondent is likely

the same over time for most children. Assuming that there is no particular reason explaining those

cases where fathers respond instead, this imprecision in identifying the respondent would not be

expected to systematically bias results either up or down.

Children’s academic ability is measured by various test scores appropriate to their grade level. In

JK and grade 3, ability is represented by a child’s score on the Peabody Individual Achievement Test,

which assesses reading, mathematics, and spelling skills (Pearson Education 2012). The scores have

been standardized to approximate a normal distribution. Education Quality and Accountability

Office (EQAO) math scores, taking integer values from 1 to 4, are used for grade 9 students, as

these scores are standardized across Ontario, making marks more comparable between sites and

schools. For students at ages 18-19, we use the final grade average from the Ministry of Education,

which again are standardized across the province and fit to a normal distribution.

2Not all survey rounds collect enough information to uniquely identify the respondents, so estimation of the model
cannot control for parent identity.
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Family income is the parent respondent’s approximation of their family’s monthly income,

quoted in $10,000. When respondents were unable or unwilling to give a precise value, they could

instead report a minimum and maximum income level, which we averaged to get a monthly in-

come value. Although the BBBF program was targeted at sites characterised by poverty and low

incomes, there is nevertheless variation in this variable as the program was designed to be “univer-

sal”, affecting and monitoring all individuals within a community, even those with much higher or

lower incomes than average. Where missing, income was imputed as the appropriate period- and

site-specific average. 3

Parent education is represented as an ordinal value, ranking the highest level education attained

by the parent respondent from 1=none to 11=university graduate degree. The education of the

respondent’s partner was also collected, where applicable. We combine these values to a single

variable capturing the highest education level attained by either parent. As this is unlikely to

change over the survey period for the vast majority of parents, missing values were set equal to

values in the previous period 4).

Children’s ages were also imputed, when necessary. Actual values were recorded to the day, and

the average age difference between rounds was found and added to the previous-period age of any

child with an unreported age in a particular period.

Data on race was not collected, though parent respondents could identify themselves by up to

three ethnicities. These include cultural, linguistic, and regional groups from both within Canada

and abroad, including First Nations status. We used this data to create a series of ethnicity

indicators corresponding to broad geographical categories, and found that the “Asian” indicator

accounted for the majority of ethnicity’s significance in the model 5. To preserve degrees of freedom,

only the “Asian” indicator is included in the estimation model, where an individual is classified as

Asian if at least one of the reported ethnicities corresponds to a country in Asia.

Several additional variables may provide relevant information on expectations, though are not

available for every survey round. For example, children are interviewed directly in the last two

3An indicator of ‘income imputed’ is not found to be significant in estimation of the model, and is therefore
omitted from the regression results reported in Appendix B

4An indicator of ‘parented education imputed’ is not found to be significant in estimations of the model.
5This result is robust to alternative classification of the ethnicity indicators. Results available upon request.
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survey rounds, and an index of their relationship with their mother is constructed based on their

responses 6. In addition, children’s aspirations for their own education attainment are collected in

grade 9, as a categorical variable coded from 0 = middle school to 4 = more than one university

degree. Children’s expectations are collected at age 18-19, coded from 1 = less than high school to

6 = more than one university degree 7.

4.3 Sample characteristics

Period-specific averages of the variables described above are reported in Table 2 8. As would

be expected, child gender, age, and ethnicity are consistent over time and reported for the vast

majority of individuals in the sample. Parent education is fairly level over time, with the slight

increase between survey rounds 2 and 3 driven by an increase in the number of college graduates.

This may also contribute towards the increase in household income over time.

Data on academic achievement is available for less than half of the children in the sample,

and the different measures make it difficult to compare scores over time. There is slightly better

data coverage for parents’ expectations and aspirations. Under the hypothesis that aspirations

are greater than or equal to expectations for a given information set, for the mean and standard

deviation of these variables to remain almost constant over time suggests that either (a) parents’

aspirations and expectations are perfectly aligned by elementary school and are unchanged as the

child progresses to high school, which seems unlikely, or (b) expectations and aspirations decline

together over time, such that last-period aspirations are equivalent to earlier expectations.

As with parents, children’s expectations and aspirations appear to be similarly level, and only

slightly higher than those of their parents. More variation is seen in the other child-reported

variable, an index of the child-mother relationship. It indicates that children’s relationships with

their mothers became closer from grade 9 to age 18, at least among the half of the sample which

6The mother-child relationship index is constructed as the sum of children’s responses to the following questions:
a. Overall, how would you describe your relationship with your mother? (1=very close, 2=somewhat close, 3=not
very close); b. How well do you feel that your mother understands you? (1=a great deal, 2=some, 3=very little/not
at all); c. How much fairness do you receive from your mother? (1=a great deal, 2=some, 3=very little/not at all);
d. How much affection do you receive from your mother? (1=a great deal, 2=some, 3=very little/not at all).

7Children’s expectations were recoded for reporting in Table 2 to be comparable to the other expectations variables,
though the original variable as described here was used in estimation

8Imputed values are included in the averages reported for child age, parent education, and family income.
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responded to the survey questions used to construct this index.

The sample sizes reported in Table 2 show that response rates vary between variables and

survey rounds. Since only individuals with complete information in a given round are included in

estimation of Equation 5, non-response even for one variable of interest represents “attrition” from

the study. To the extent that this attrition is selective, it may lead to bias in the estimation results.

To examine the degree to which attrition is non-random, we follow the approach taken by Ding

and Lehrer (2010), who tested for attrition due to observables using the procedure developed in

Becketti et al. (1988). This method uses OLS to estimate the significance of subseqent attrition on

parent expectations, after controlling for the other observed covariates. In the below equations, the

indicator Atti1 takes the value of 1 if an individual in JK is not present in at least one subsequent

survey round after the baseline period, t = 1, and 0 otherwise. The remaining covariates are

included in the vector Xi1. Equation 6 examines whether expectations are on average higher or

lower for students who do not complete the survey in at least one survey round, while Equation 7

includes interaction terms between attrition Atti1 and covariates Xi1, to allow for differential effects

between attritors and non-attritors.

pexp∗i1 = β0t + βAAtti1 + βXXi1 + ui1, ui1 ∼ N(u, σ2) (6)

pexp∗i1 = β0t + βAAtti1 + βXXi1 + βAXAtti1 ∗Xi1 + ui1, ui1 ∼ N(u, σ2) (7)

The results of estimating Equations 6 and 7 are reported in Table 14. Panel 1 of this table shows

that parent expectations do not significantly differ between students who attrit and those who do

not in subsequent periods. This provides no evidence to suggest that attrition patterns vary with

the outcomes of interest, allowing us to treat all missing data as random. Panel 2 suggests that

only among Asian children, representing 17% of the total sample, are there statistically different

expectations between respondents with complete and incomplete information across survey rounds9.

9Attrition may still be correlated with unobservables, but accounting for this in our model would require additional
assumptions on the estimating equations, particularly on the functional form of the unobservables. We do not wish
to introduce such assumptions which may misleadingly drive results about the variables of interest, particularly as
we do not have reason to assume ex ante that attrition in this case is more likely due to unobserved than observed
factors. Therefore, at this stage we proceed by assuming that the effects of attrition are as independent of unobserved
factors as they are of observed factors. In Section 3 we test and find that our results are not sensitive to sampling
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4.4 Trends in the data

While the overall mean and standard deviation of parent expectations are similar over time as

discussed in Section 4.3, Figures 1 - 6 reveal that these summary statistics mask significant com-

positional changes over time.

Figure 1 shows that parents of girls and boys start out with similar beliefs in JK, but increasing

portions of parents expect their sons to complete college rather than university by the time children

reach age 18. In contrast, the parents of girls maintain fairly constant proportions of high school,

college, and university expectations over time. However, the proportion of parents expecting the

completion of high school or less declines overall through time for both boys and girls.

Figure 2 shows that parent beliefs are not distinguishable by child test scores in JK. Over time,

however, parent expectations differ sharply by child ability, with parents of children who achieve

above-average scores expecting dominantly at least some post-secondary (college or university),

with university making up over 75% in total. Parents of students achieving average or below-

average scores expect both a lower share of post-secondary overall, and university makes up a

smaller portion of that.

In contrast, family income appears to become a much weaker predictor of parent expectations

over time, as shown in Figure 3. While high-income parents expect higher portions of post-secondary

and university completion in JK, the distinction fades over time to become insignificant by age 18.

Figure 4 classifies students according to their JK scores. In grade 3, JK scores remain somewhat

significant predictors of expectations, though over time these become less significant, though this

is gone by grade 9.

To examine the persistence of expectations, Figure 5 distinguishes students by the level of

their parent’s expectations in JK, as either university or less than university. Expectations of the

former continue to be higher throughout the survey period, both for university and PSE, though

the difference declines over time. Figure 6 distinguishes the same two groups, but compares the

direction of revisions. The great divide in grade 3 reflects the upper bound to expectations of the

second group. Expectations seem to balance until the revisions are the same in age 18.

definitions, which increases our confidence in this approach.
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Figures 7 - 10 examine the geographical variation in expectations, and find that the site is a

significant predictor in all cases, with the exception of boy- and girl- specific samples in grade 9

(note that these are the smallest samples). Expectations are on average highest in Highfield, and

lowest in Sudbury. The geographical variation is highest in grade 3 and declines thereafter, though

it is still more important at age 18 than it was in JK. These trends are observed when considering

the sample for girls and boys separately as well as combined 10.

5 Estimation Results

5.1 Baseline model of parent expectations

The results of estimating the baseline model in Equation 5 for each survey round are reported

in Tables 3 - 6 as marginal effects. Panel 1 reports estimates yielded by a regression of parent

expectations for all children in the sample, while Panels 2 and 3 report those for girls and boys

separately. Due to the relatively small sample sizes that result from dividing observations into these

subgroups, bootstrapped standard errors are reported.

Table 3 shows that for the combined and male samples in JK, family income is positively and

significantly related to parent expectations of university completion, while child gender, ability,

and ethnicity are insignificant. In contrast, the only significant regressor for girls is the Asian

indicator, which is positively related to university expectations. Table 4 shows that in grade 3, the

Asian indicator becomes significant for the combined and male samples, while actually becoming

insignificant for girls. Child ability also becomes significant for the combined sample.

There is insufficient variation in the parent expectations of grade 9 students to estimate the

model on only girls, so Table 5 reports only the results of estimation on boys and on all children

combined. Even though the male sample is large enough for estimation, it is also much smaller

than in the earlier rounds 11, so note that the standard errors are high and thus Wald test statistics

10The same patterns are observed when breaking the sample into high/low ability students (as measured by test
scores above/below average) instead of boy/girl; see Figures 11 - 14 in Appendix C.

11The smaller samples in grade 9 result from the lack of data coverage of test scores capturing child academic
achievement.
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are low. The only significant covariates in the combined sample are income and, to a lesser extent,

gender.

By age 18, child ability becomes a highly significant predictor of parent expectations across all

samples, as seen in Table 6. Gender and the Asian indicator are also highly significant for the

combined sample.

5.2 Extended models of parent expectations

To examine the channels through which the variables comprising the baseline model may impact

expectations, additional covariates are included in extended versions of the model 12. The first

variable added is a measure of parent education, with results reported in Tables 7 - 10.

Table 7 shows that parent education is a significant predictor of expectations in JK for both the

combined and female samples. Controlling for parent education does not affect the significance of

the other variables, with income remaining significant for all children and boys, and Asian ethnicity

remaining significant for girls. This changes in grade 3, when parent education becomes significant

for all subsamples, and reduces the significance of the other covariates (Table 8).

Parent education is also significant for the combined sample in grade 9, as reported in Table 9.

Its inclusion eliminates the significance of income, though it slightly increases that of child gender.

As in the baseline specification, the extended model is jointly insignificant for the male subsample,

though individually parent education is significant at the 10% level, and also causes Asian ethnicity

to become slightly significant.

Finally, parent education is found to be significant at age 18 for the combined and male samples,

and to increase the significance of Asian ethnicity for the combined sample (Table 10). Child ability

remains a highly significant regressor for all samples, though the magnitude of its effect decreases

slightly.

The extended model including parent education may be further supplemented by variables on

children’s expectations and their relationships with their mothers, from data collected in the child-

12This section reports those covariates found to be significant in the given model. Other variables tested and found
to be insignificant include child age, child age squared, family income squared, interaction terms with income and
parent education, an indicator of parent’s immigrant status, and index of the child’s relationship with their father.
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respondent section of the grade 9 and age 18 surveys. Table 11 reports that these new variables are

not significant in grade 9, nor do they affect the significance of the other variables for the combined

sample. For boys, Asian and parent education become significant in the extended model, though

as before the specification as a whole remains insignificant.

In contrast, Table 12 shows that child expectations are highly significant for all subsamples at

age 18. For the combined and male samples, the “relationship with mother” index is also significant,

while the significance of parent education disappears. Child ability remains a significant regressor

for all subsamples, though its significance decreases slightly for girls.

Due to missing data for some of the child-reported variables, the expanded specifications re-

ported in Tables 11 and 12 are estimated with a smaller sample size than the previous specifications.

To check whether the observed changes were the result of the restricted sample size rather than the

additional variables, the “parent education model” reported in Tables 9 - 10 was re-estimated using

only those observations with complete data on the child-reported variables. These estimations sug-

gest that the few changes noted for grade 9 students are indeed due to the new sample rather than

the model 13. However, at age 18 the different sample only accounts for the higher significance of

ethnicity for girls, while the remaining differences are still attributed to the extended specification.

5.3 Modelling revisions to parent expectations

Table 13 provides further insight into how expectations may evolve over time. It reports estimates

of a probit model of an indicator that takes the value of 1 if parent expectations in the given period

are lower than those in the previous period, and 0 if they are higher or the same. The sample

is restricted to children whose parents expected university completion when the children were in

grade 3, or in JK if the grade 3 data is missing 14. To maximize efficiency, observations from

grade 9 and age 18 are pooled, and indicators of the survey round are included. The specification

reported in Panel 1 basic model includes a single indicator allowing a level difference in expectations

between rounds, while the models in Panels 2 and 3 include interaction terms to allow the effect

13See Figures 15 and 16 in Appendix C for the results of these restricted estimations.
14An indicator of whether grade 3 or JK expectations were used was found to be insignificant in all specifications

of the model.
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of covariates to also vary between rounds. The latter are found to fit the data better, though even

different combinations of interaction terms do not yield a model jointly significant at the 10% level.

The only two covariates individually significant in these specifications were parent education and

the interaction term between score and the “age 18” indicator, both of which had negative effects on

the “revision down” indicator. This suggests that higher-educated parents are less likely to revise

their expectations down in either grade 9 or at age 18, and parents of high-scoring students are less

likely to revise down their expectations from grade 9 to age 18.

5.4 Discussion

The estimation results reported above indicate that child ability replaces family income as a key

determinant of parent expectations over time. In defining the level of education possible for a child

to complete, ability may to some extent act as a direct substitute for family income, for example

through the receipt of merit-based scholarships that finance higher education for high-achieving

students. However, a more significant explanation for the trend is likely related to how ability

and income are considered by parents over time. The feasibility of basing expectations on ability

increases with a child’s progression through school, as parents obtain more complete information

from the child’s growing history of academic performance. Furthermore, even if parents do receive

and trust information on ability through child test scores in early grades, they may anticipate that

the subsequent years of school will be more important in preparing children for post-secondary

education, and therefore still do not base their expectations on these early scores.

The declining effect of income over time, meanwhile, may in part indicate that family income

plays a smaller role in defining a child’s academic potential as the child progresses through school

grades. It may also reflect that the effects of income on expectations occur through intermediate

outcomes which have largely taken effect by the time children reach age 18. For example, if high-

income families are able to improve children’s education prospects by paying for tutors, this would

be realized through better academic performance by the time the child reaches high school, at which

point it is the student’s test scores rather than family income directly that provide the advantage

in terms of expected education.
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Even in the early years, however, income is only significant for the combined and male samples,

while expectations for girls are only sensitive to ethnicity in JK and none of the included covariates

in grade 3. Recalling the divergent trends seen in Figure 1, we anticipate that expectations for

girls remain relatively stable over time, while those for boys decrease. It may be the case, then,

that parents’ decisions to invest in girls’ education are primarily motivated by factors that are

slow to change over time and that are unrelated to individual characteristics, such as the higher

labour market returns to education generally experienced by girls. In contrast, if boys generally

face a wider variety of labour market options than girls upon graduation, parents may perceive the

returns of education to be lower, such that they are more sensitive to income constraints. This is

consistent with Fortin et al’s (2011) finding that girls’ achievement is more sensitive than boys’ to

expectations, under our model that expectations reflect parent investment in children’s education;

if girls’ performance is more elastic to parental inputs, altruistic parents would invest more in their

education (as proxied by higher expectations) in order to improve academic outcomes at any given

value of covariates, while inputs for boys would be more sensitive to these covariates, as different

levels of parent investment would not have such direct consequences on the boys’ achievement.

Beyond the direct constraints that low incomes impose on parents’ ability to provide adequate

resources for their children’s education, part of income’s positive relationship with expectations

is likely through the channel of parent education. Parent education is positively associated with

both income, as higher certification is typically required for high-salary jobs, and expectations, as

parents who chose higher education for themselves are likely to prefer and expect similar choices for

their children. Parent education may also be positively associated with parents’ ability to support

children more generally. For example, teenage mothers would be expected to both have low levels

of education and be less able to provide children an environment conducive to academic success.

Such correlations would lead to an upward bias in the estimate of the income effect on expectations

when parent education is omitted from the model.

When parent education is added to the baseline model, both it and income are found to be

highly significant in JK for the combined sample. However, estimating the model separately for

girls and boys reveals that this is driven by parent education’s effect for only girls, and income’s
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effect for only boys. By grade 3, parent education is significant across all subsamples while income’s

significance has begun to decrease for the combined and male subsamples. By age 18, parent

education has replaced income as a significant predictor of parent education in the combined and

male samples, and neither variable is significant for girls. That the effect of parent education

on income’s significance varies across time and samples suggests that the channels through which

income impacts expectations depends on child age and gender. In particular, income’s effect on

expectations for boys appears depend predominantly on the direct effect in early years, and switch to

the indirect effect of parent education as boys progress through school grades. In contrast, it seems

that girls are not sensitive to the direct income effect at any age, and the indirect effect declines

with grade level. Furthermore, the fact that expectations for girls are independent of income even

without controlling for parent education in JK suggests that there are also direct effects of parent

education on expectations.

The effect of child ability on parent expectations in higher grades remains after controlling for

parent education, which is consistent with Jacob and Wilder’s (2010) similar findings for child

expectations. However, Jacob and Wilder found that this effect was concentrated among students

in the middle of the income distribution, while our estimation did not find that the effect of score

on expectations varied with income. This may reflect the different dependent variables used in the

different studies, if children are more likely than parents to base their expectations on their family’s

socioeconomic status. However, it likely occurs in large part simply due to the much larger samples

used by Jacob and Wilder, such that interaction terms between income and scoreare found to be

significant in their estimation of the expectations model.

In the further-extended specification of the model, it is difficult to interpret the lack of signif-

icance of the child-reported variables in grade 9, due to the smaller sample sizes in this survey

round. At age 18, the positive relationship between child and parent expectations may suggest that

parents believe that children with high expectations are more likely to successfully complete higher

levels of education, and thus form their own beliefs accordingly. Similarly, children may “learn”

to expect certain outcomes from their parents, such that there is reverse causality from parent to

child expectations. However, it is very likely that at least a portion of this relationship arises due
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to unobserved variables which impact the formation of both parent and child expectations, such as

the child’s enjoyment of school or interest in a career requiring higher education. In this sense, the

estimated significance of child expectations may best be interpreted as indicating that some of the

factors internalized by the child (other than those explicitly included in the model) are also relevant

in determining parent expectations.

The extended model estimated at age 18 also suggests that expectations for boys are also

more sensitive to the child-mother relationship than are those for girls. As with income, this may

again suggest that parents perceive lower returns to education for boys, and their expectations

are therefore more sensitive to variables such as the quality of the child’s interaction with family

members (note that the negative coefficient indicates a positive relationship between expectations

and the mother-child index, as the index uses lower values to indicate closer relationships). However,

both income and the relationship index are family-specific characteristics, so taken together these

may suggest that family “quality” factors into parent expectations for boys more than for girls.

Overall, results suggest that our model of parent expectations captures some of the important

factors that determine expectations at progressive grade levels, though it does not fully account

for either the level or the updating path of expectations. This may suggest that expectations

are comprised both of an altruistic component that varies with child characteristics, and a merit

component that reflects underlying parent preferences and is independent of covariates, as proposed

by Foley (2011). However, Foley recognizes that the apparent independence of parent expectations

from covariates may also result from expectations’ dependence on factors that are unobserved by

researchers and thus omitted from the model. Given the small models estimated here, the patterns

observed in our results likely follow from a combination of the two explanations, where parent

expectations are due in part to unobserved factors and in part to underlying parent preferences for

education, in addition to observed child and family characteristics.

The included site indicators are found to be significant in all of the specifications discussed

above. To explore a possible source of the site-specific effects, the annual unemployment rate

and unemployment rate squared for each district were added as covariates to the regressions 15.

15The unemployment rates are from public Statistics Canada data on both the total unemployment of individual
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However, these were found to be collinear with the included site indicators. The site- and period-

specific unemployment rates are thus not included explicitly in the models, though it is likely one

of the factors that cause expectations to vary significantly by site. Depending on the industries and

occupations making up the local labour market, unemployment rates may have opposite effects on

parent expectations. On the one hand, high unemployment may make the local labour market more

competitive such that there are greater returns and lower opportunity costs to schooling, increasing

parent’s expectations. On the other hand, if education is not seen as a productive investment in

a child’s future earning opportunities, high unemployment would be more likely to be correlated

with low motivation and value placed on academic achievement, such that it would be negatively

related to expectations.

6 Conclusion

This study finds that the factors associated with parent education expectations vary significantly

with grade level. For JK students, income and parent education are positively and significantly

associated with expectations. By the time children reach the age at which they have made or

are making decisions about their post-secondary pursuits, parent expectations are still positively

associated with their own education level, but also with child ability, gender, and ethnicity, rather

than income. While these results hold for the total sample, estimating the model for girls and

boys separately further reveals that the included covariates tend to have more predictive power on

expectations for boys than girls at all grade levels.

These findings are based on new data from low-income neighbourhoods in Ontario. A key

limitation of this data set for the study of expectations is the change in variable collected from

parent expectations in JK and grade 3 to parent aspirations in grade 9 and age 18. Interpretation

of the above results must therefore be qualified with the consideration that some of the variation

in “expectations” over time may arise from the change in variable rather than actual updating in

ages 15+, and youth unemployment for ages 15-24. These rates are available at the level of Public Health Units,
where the health units of Eastern Ontario, Sudbury, Peel, Toronto, and Ottawa are used for the sites of Cornwall,
Sudbury, Highfield, Etobicoke, and Vanier, respectively.
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response to changing covariates.

Nevertheless, this data represents a new source of potentially informative insights about the

role of parent expectations and other inputs in children’s education outcomes. Further work with

the BBBF data may take advantage of its panel structure to control for individual fixed effects

over time, or by expanding the models to control for additional parent, school, and community

characteristics.

More generally, there is potential for much more economic study of this topic, where econometric

methodologies may be used to model the evolution of parent expectations over time and provide

further insight on the factors that are most important in shaping the child’s education experience.
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A Bayesian Learning Model of Updating Expectations

A Bayesian learning model may be used to represent the process through which expectations are

formed and updated over time. This model is based upon Bayes’ Rule, which relates a “posterior

probability” (the probability of a particular hypothesis being true, given the observed evidence)

to the product of the “prior probability” (the probability of the hypothesis being true, before the

evidence is observed) and the likelihood of observing the given evidence if the hypothesis were true.

When using the Bayesian framework to model expectations, the expected value of a variable in

each period depends on a linear combination of the expected value in the previous period and any

additional relevant information observed since then. While such a framework has to our knowledge

not previously been applied to modeling parent expectations of children’s education attainment, the

approach has found a range of applications elsewhere in the economics literature, such as modeling

inflation forecasts and technological progress (e.g. Arrow 1969, Caskey 1985, and Madeira and

Zafar 2012, among others).

The model may be expressed as in Equation 8 below:

pexpit = λ1pexpi,t−1 + λ2Ωit, Ωit = Ωobs
i,t + Ωunobs

i,t (8)

Here, pexpit represents a parent’s expectation in period t of the highest degree that the child

i will eventually earn, pexpi,t−1 represents the corresponding expectation in the previous period,

and Ωit is the information set available to the parent in period t. While all of the variables making

up the information set are observed by parents, they may not all be observed by researchers. For

example, a child’s school grades would be expected to impact parent expectations and may easily

be observed by both the parents and researcher, however, changes in the child’s level are not easy

to quantify and so may be unknown by a researcher, even as parents observe their child’s effort and

update their expectations accordingly.

In addition, some of the variables in the information set may not change between periods. In this

case, expectations are updated in response only to new information, rather than “all” information.

Information is “new” if it was unobserved in the previous period, as it would otherwise already
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be incorporated in the model through its effect on the previous period expectation (assuming the

expectation formation process is constant over time). To represent information in this way, Equation

8 may be rewritten as Equation 9 below:

pexpit = λ1pexpi,t−1 + λ2(ωit − E(ωit|Ωt−1)) (9)

Under the rational expectations hypothesis, λ1 as it appears in Equation 9 should be equal to 1

(Benitez-Silva and Dwyer 2005). However, when the model is actually estimated, the observed com-

ponent is represented by a vector of control variables, while the unobserved component comprises

the error term and possible constant. Thus the econometric specification is:

pexpit = λ0 + λ1pexpi,t−1 + λ2ωit + uit (10)

The model represented by Equation 10 above treats parent expectations as an autoregressive

process of order 1 (“AR(1)”). If the coefficient λ1 were indeed equal to 1, it would follow a unit

root process and thus cause problems in statistical inference by violating the stationarity condition.

However, it is very likely that at least some of the unobserved components of the information set

are persistent over time, introducing correlation between the error term and regressor pexpi,t−1.

This leads to bias in the estimated coefficient λ1, so we do not expect it to actually equal 1, and as

a result the stationary condition should not be violated (Benitez-Silva and Dwyer 2005).

Whereas the ordered probit model given in Equation 5 represents a contemporaneous specifica-

tion, the Bayesian model expressed in Equation 10 represents a value-added model. Such a model

assumes that the function relating regressors to regressand is constant across the survey time peri-

ods (Todd and Wolpin 2003). That is, the effect of income on expectations is the same for children

in JK and at age 18. This seems unlikely given the different needs of the children as they develop

over the survey period. The model further assumes that the effect of all past variables declines at

the same rate across variables and over time.
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B Figures and Tables

Table 2: Sample characteristics by round

variable a round
JK grade 3 grade 9 age 18

male (d) mean 0.5 0.5 0.5 0.5
sd 0.5 0.5 0.5 0.5
N 1012 1012 1012 1012

child age mean 4.6 8.7 14.6 18.5
sd 0.5 0.4 0.4 0.5
N 914 914 914 914

Asian (d) mean 0.2 0.2 0.2 0.2
sd 0.4 0.4 0.4 0.4
N 911 911 911 911

monthly family income ($10 000) mean 0.3 0.3 0.4 0.5
sd 0.1 0.2 0.3 0.3
N 1012 1012 1012 1012

highest parent education mean 6.3 6.3 6.5 6.5
(c, from 1=none to 11=university) sd 1.9 1.9 1.8 1.8

N 878 878 910 913

Peabody IQ score mean 0.8 0.8
sd 0.2 0.2
N 322 545

EQAO math mark mean 2.5
sd 0.8
N 212

MoE grade average mean 0.7
sd 0.1
N 502

parent education expectations mean 2.6 2.5 2.5 2.5
(JK, g3) and aspirations (g9, a18) sd 0.7 0.7 0.6 0.6

(c, 1=HS to 3=university) N 369 778 648 540

child education aspirations (g9) mean 2.6 2.6
and expectations (a18) sd 1.0 0.8

(c, 0=less than HS to 4=graduate degree) N 518 590

child-mother relationship mean 6 5.4
(c, from 4=very close to 12=not close) sd 2.2 1.9

N 507 590
a d indicates a binary variable that takes the value 1 if the child has the given

characteristic; c indicates a categorical variable
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Figure 1: Parent education beliefs over time for girls and boys

Figure 2: Parent education beliefs over time, by child academic ability

Figure 3: Parent education beliefs over time, by family income
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Figure 4: Parent education beliefs over time, by baseline ability

Figure 5: Parent education beliefs over time, by baseline beliefs

Figure 6: Revisions to parent education beliefs over time, by baseline beliefs
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Figure 7: Parent education beliefs for girls and boys in JK, by site

Figure 8: Parent education beliefs for girls and boys in grade 3, by site
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Figure 9: Parent education beliefs for girls and boys in grade 9, by site

Figure 10: Parent education beliefs for girls and boys at age 18, by site
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C Additional Figures and Tables

Figure 11: Parent education beliefs in JK, by site and student score

Figure 12: Parent education beliefs in grade 3, by site and student score
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Figure 13: Parent education beliefs in grade 9, by site and student score

Figure 14: Parent education beliefs at age 18, by site and student score
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