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ABSTRACT
Gender Stereotypes in the Family®

We study whether and why parents have gender-stereotyped beliefs when they assess their
child’s skills. Exploiting systematic differences in parental beliefs about a child’s skills and
blindly graded standardized test scores, we find that parents overestimate boys’ skills more
so than girls’ in mathematics (a male-stereotyped subject), whereas there are no gender
differences for reading. Consistent with an information friction hypothesis, we find that the
parental gender bias disappears for parents who are interviewed after receiving information
on their child’s test scores. We further show that the parental gender bias in detriment of
girls contributes to explain the widening of the gender gap in mathematical skills later in
childhood, supporting the hypothesis that exposure to gender biases negatively influence
girls” ability to achieve their full potential.
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1 Introduction

Gender stereotypes, such as the idea that boys are better than girls in mathematics, can
be self-fulfilling prophecies. Exposure to gender stereotypes can negatively affect girls’ self-
confidence and aspirations, and ultimately explain the persistent gender gap in mathematics
and the under-representation of women in math-intensive STEM ﬁeldsﬂ (Alan et al., [2018;
Avitzour et al| 2020; Bertrand, |2020). Parents gender ideology can influence their children
through recommendations, transmission of cultural traits, role modelling (Farré and Vella,
2013; \Johnston et al.,|2014) and investments (Doepke and Zilibotti, [2017)). Assessing whether
parents have gender-biased beliefs on their child’s academic skills would help the design of
effective policy tools to close the gender performance gap. Yet answering this question in
real-world settings has remained elusive because of the lack of available datasets that combine
parental beliefs on a child’s skills with objective measures of a child’s skills. In this paper we
aim to close this gap by providing the first empirical evidence on whether and how parental

beliefs about a child’s skills depends on a child’s gender.

To investigate whether parents perceive their child’s skills differently depending on their
child’s gender, we use survey data on parent’s self-reported beliefs about their child’s skills
from the Longitudinal Study of Australian Children and linked administrative records on
children’s performance in national standardized tests (NAPLAN, the National Assessment
Program — Literacy and Numeracy) at age 8-9. Our empirical strategy relies on the fact
that parental beliefs are not blind to gender considerations, whereas written standardized
tests, consisting in close-ended questions, are blind and they can provide a counterfactual
measure of a child’s cognitive ability that is theoretically free of gender biases. We derive
an estimate of parents’ gender bias by computing the difference between boys and girls of
the difference between their blind and non-blind assessments in the spirit of [Lavy| (2008]),
Breda and Ly| (2015)), Lavy and Sand| (2018)) and [Terrier| (2020). This difference-in-difference
approach allows us to account for observed and unobserved factors associated to children’s
skills, including gender differences in innate and genetic predispositions. An important threat
to identification comes from the fact that there can be gender differences in the performance
of children in formal examination. If, for example, girls’ performance is more negatively
affected by lack of self-confidence than boys’, then their standardized test scores would
underestimate their true skills. To address this issue, we also estimate a triple difference
specification that looks at the differential parental gender bias for mathematics relatively to
reading (similar to approach adopted by Breda and Ly, |2015). Assuming gender differences

in exams’ performance are the same across subjects, this differential gender bias eliminates
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any distortion caused by gender differences in performance and it reflects gender bias against

(or in favour of) girls in mathematics.

Our results show that parents overrate their children’s skills relative to actual test scores
regardless of a child’s gender (as found in recent studies, e.g. Dizon-Ross, 2019; Bergman),
2021}, and Kinsler and Pavan|,[2021)). However, the magnitude of the parental over-estimation
differs for boys and girls and across subjects. In particular, we find evidence of a parental
gender bias in favour of boys in mathematics, a subject considered to be stereotypically
"male”. On the contrary, we do not observe a parental gender bias for reading skills. Our
triple difference specification confirms a significantly higher parental premium for boys over
girls in mathematics relative to reading of 15.7% of a standard deviation. These findings are
consistent with the predictions of the social cognition approach in economics (e.g. [Bordalo
et al., [2016; Bordalo et al., 2019). In absence of perfect information, parents form their
beliefs using cognitive heuristics relying on their stereotypes. While based on a kernel of
truth, stereotypes tend to exaggerate true gender differences in skills or traits that are
presumed to mostly differentiate the gender, such as mathematics (Eyal and Epley, 2017}
Bertrand, [2020)).

We provide evidence that lack of information results in parents using cognitive shortcuts
based on stereotypes when assessing their children’s skills. To do so we estimate the causal
effect of an unexpected information shock generated by the exogenous nature of the release
date of standardised test results to parents. In particular, we leverage linked survey and
administrative data and use exogenous variation in the time when parents are interviewed
with respect to the time when they receive information about a child’s national standardized

test-scoresZ]

Our results show that providing parents with ready and digestible information on their child’s
skills eliminates the gender bias in favour of boys in mathematics. We also document that
parents continue to assign a premium to their child’s skills in both reading and mathematics,
even after new information on their child’s skills is revealed. A comparison of parental beliefs
with teachers’ beliefs reveals that, unlike parents’, teachers’ beliefs are not systematically
overestimating a child’s skills. This result suggests that the observed parental premium of
a child’s skills can result from parents obtaining an intrinsic utility from maintaining posi-

tive beliefs about their child’s skills (what the economics literature has termed ”motivated

2A similar strategy is used by Greaves et al. (2021)) to evaluate the effect of information about
school quality on parental decisions on time investments in children and by |Cobb-Clark et al.
(2021)) to evaluate the effect of information on standardised test performance on parental beliefs
and investment decisions.



beliefs”, see [Bénabou and Tirole, 2002 and Bénabou and Tirole, [2016]).

We show that the widening of the gender gap in mathematics during childhood that has been
recently documented in the literature] can be in part explained by parental gender bias. To
do so, we estimate the effect of parental gender bias in grade 3 (ages 8-9) on standardized
test scores in grade 5 (ages 10-11) by adopting a value-added model which we estimate

using a fixed effect estimation that exploits variation between subjects for a given child (see

e.g. Del Boca et al., [2017] and Nicoletti and Rabe| 2018). Our empirical strategy allows us

to relax the restrictive assumptions imposed by valued-added models, i.e. models where a

child’s skills are regressed on the lagged skills and current inputs (see|Todd and Wolpin|, 2003,

for a definition of these restrictions). By using a within-child between-subject estimation, we
are able to control for any unobserved past and current inputs and characteristics that are
invariant across subjects. We find that an increase by 1 standard deviation in the parental
premium when a child is in grade 3 leads to a statistically significant increase in the test
scores in grade 5 by about 10% of a standard deviation. This translates into a widening
of the gender gap in mathematics by an amount which is equivalent to girls lagging behind

boys by over half a month of learning.

We contribute first and foremost to the recent literature in economics that highlights the

role of stereotypes in explaining gender differences later in life (Guryan and Charles, 2013;

Bertrand, [2020). Traditionally these studies have focused on teachers’ blind versus open

evaluations to analyse the impact of gender stereotypes on students’ outcomes[l] However,
real-world evidence on parental gender bias is scant. A recent lab-in-the-field experiment
looks at the role of parental stereotypes on children’s choice of gender-stereotypical subjects
(Carlana and Cornoj, 2021)). This study shows that children tend to choose subjects that

fit best with their gender based on stereotypical views when induced to think about the

recommendation of same-gender parents. Here we provide the first evidence of a gender
bias in parents’ perception of their child’s skills in a real-world setting. We also go a step
further and test the effectiveness of remedial interventions, consisting in providing parents

with information, to explore the origin of the documented parental bias.

This paper also adds to the literature on the role of information frictions on the beliefs
formation process (Bernheim et al., 2019). Focusing on parents, (2015) discusses the

3See |Ellison and Swanson| (2010), Fryer and Levitt| (2010), Bharadwaj et al.| (2016]), |Contini

et al.| (2017), Borgonovi et al|(2021) and Borra et al. (2021).
*See [Lavy| (2008)); [Van Ewijk (2011); Hanna and Linden| (2012); Burgess and Greaves (2013));

Botelho et al. (2015); Breda and Ly| (2015)); Lavy and Sand (2018); [Lavy and Megalokonomou|
(2019)); |Terrier| (2020) among others.




concept of “subjective rationality model” of parenting, explaining that while parents are
rational agents, namely they have a clear objective that they want to optimize, they often
lack the information they need and rely on personal assessments in order to make choices.
Empirical evidence based on behavioural interventions confirms that parents are not fully-
informed agents and their investments change as a result of increasing their information set
on the efficacy of their investments or on their children’s skills and effort at school (Boneva
and Rauh| 2018; Dizon-Ross, 2019; |York et al., |2019; |Barrera-Osorio et al., 2020; Bergman,
2021; Bergman and Chan| 2021)). In this study, we show that lack of information does not
only cause parents to have inaccurate beliefs and make inefficient investments, but it can

also be linked to the formation of gender-stereotyped biases.

The rest of the paper is organised as follows. Section [2] provides details on the institutional
context. Section [3|presents the data. Section [ documents the existence of gender differences
in parental beliefs and in Section [5| we test the hypothesis that such bias is driven by infor-
mation frictions. Section [6] assesses the effect of gender differences in parent’s overestimation
on children’s skills and its implications for the widening of the math gender gap in childhood.

We conclude in Section [7].

2 Institutional Context

The main responsibility for school education in Australia falls on the six states and two
internal territorial governments. School is compulsory for children by the time they turn
six. Most children start when they are between four-and-a-half and five-and-a-half years,
and attend primary school until they are 11 or 12 years of age. Additionally, most primary

schools offer programs from kindergarten (foundation) to Years 6 or 7.

Since 2008, Australian students enrolled in Years 3, 5, 7 and 9 take part in the National
Assessment Program - Literacy And Numeracy (NAPLAN), a series of non high-stakes stan-
dardized tests in reading, writing, language (spelling, grammar and punctuation) and math-
ematics (numeracy) that generally take place on the second week of May each year. The
NAPLAN tests are considered an important tool to measure students’ progress and help
schools, the government and parents to understand and improve students’ outcomes. NA-
PLAN tests are conducted at schools and administered by classroom teachers, school deputies
or principals. Each state and territory is responsible for marking the tests in accordance with

strict guidelines and processes.

NAPLAN tests in reading and mathematics are written assessments. For the reading assess-

ment, a child is asked to read a text and answer some close-ended questions. For mathemat-
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ics, a child is asked to solve a set of numeracy problems by answering close-ended questions [f]
Questions are blindly marked by independent markers who are required to complete manda-
tory training developed in conjunction with the Australian Curriculum, Assessment and
Reporting Authority. Test difficulty and scales are made consistent across school years and
subjects, allowing results to be comparable across cohorts, successive years and learning
subjectsff]

As depicted in Figure a preliminary summary report including information at national
level and by state or territory on NAPLAN results for grade and subject is published by the
Australian Department of Education and Training in August. Parents receive an individual
student report between August and September. The information enclosed in the student
report is identical for all students across the country and consists on their performance level
and relative performance compared to the national average in each subject (see Figures
and in Appendix B for an example of report).

3 Data

We link the Longitudinal Study of Australian Children (LSAC) to administrative records on
children’s performance in standardized tests (NAPLAN). The LSAC is an ongoing biannual
survey which collects information on two nationally representative samples of Australian
children aged 0-1 (B cohort) and 4-5 (K cohort) in the first wave of the study in 2004 (Soloff
et all [2005 and Gray and Smart| [2009). Table describe the sample structure by age of

the child, year of the interview and school grade.

In the majority of cases, the parent who answers the main questionnaire is the mother. For
the purpose of this study, we focus on parents whose children are enrolled in grade 3, i.e.
they are 8-9 years old. This is because, as explained in Section [2] children sit for standardised
tests for the first time in grade 3, and therefore, it is also the first time that parents receive

information on their child’s performance in these tests.

From the original sample of children who took part in the study, we firstly removed those who
did not sit for NAPLAN tests in grade 3 (5% of the sample), because they were withdrawn
from the NAPLAN testing program by their parent/carer (0.3%), exempted (1%) or did
not attend school on the days of the tests. Among those with a valid NAPLAN score, the
majority (80%) took the grade 3 tests in 2008 and grade 5 tests in 2010 (2012 and 2014 for

SExamples of these open-ended questions are reported in Figures and in Appendix B
A more detailed description of NAPLAN tests can be found at

https://web.archive.org/web/20160713190329 /http://www.nap.edu.au/naplan.



cohort B). Differences in the school year of enrollment (and therefore the calendar year when
NAPLAN tests are taken) are due to (a) variation in school starting age regulations across
States and Territories (Taylor and Fiorini, 2011), (b) parents’ or preschool teachers’ decision
to delay starting school for children who are considered not ready (Hanly et al. 2019)), and
(c) children having to repeat the year (although this event is quite rare). After removing
those observations with missing information on the key variables of interest, we are left with

a sample of 2,916 children from cohorts B and K living in intact families and enrolled in
Grade 3.

3.1 Parental Beliefs and Children’s Skills

Parental beliefs about their child’s reading and mathematics skills are measured using their
answers to the following question: “Compared to other children in their class, how well
do you think your (study) child is progressing in reading/mathematics?”, which is asked
separately for reading and mathematics. Parents can choose among a 5-point scale, ranging
from much worse to much better. We re-scale this variable so that 0 corresponds to children
who are as good as their classmates, according to parents. Positive values indicate that
parents perceive a child’s performance as better (1) or much better (2) than others’, while
negative values indicate that a child’s performance is perceived as being worse (-1) or much

worse (-2) than the performance of other children.

This parental beliefs variable measures how parents perceive their child’s skills relative to the
child’s peers. In this context, a relative measure can be considered more appropriate than
an absolute measure as previous studies found that parents are unable to correctly assess
the absolute level of skills of their child, and instead, they have locally distorted beliefs that
depends on the the skills of their child’s peers (Kinsler and Pavan| 2021)).

Figures [1| and [2| show that the majority of parents in our sample perceive their child’s
skills as better than those of other children in the same class, and this is true regardless
of the child’s gender and the subject (reading or mathematics). The measure of parental
beliefs has a meaningful zero point, which indicates that a child’s skills are as good as
their classmates, and should be symmetric around zero if parents do not overestimate or
underestimate their child’s skills. Yet the distribution of parental beliefs is left-skewed. The
proportion of parents who think their child’s skills are “better” or “much better” than their
peers is 60-70% (depending on the subject), whereas the proportion of parents who think

that their child’s performance is “worse” or “much worse” is 7-13%. This asymmetry in



Figure 1: Parental beliefs about children’s reading skills
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Notes: This figure shows the distribution of parental beliefs about their children’s reading skills. Beliefs
are measured using a 5-point scale answer to the following question: “Compared to other children in their
class, how well do you think your (study) child is progressing in reading?”. Sample includes parents who
were interviewed before the release of the NAPLAN results, i.e. those interviewed before October and whose
children are enrolled in grade 3.

Figure 2: Parental beliefs about children’s mathematics skills
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Notes: This figure shows the distribution of parental beliefs about their children’s reading skills. Beliefs are
measured using on a 5-point scale answer to the following question: “Compared to other children in their
class, how well do you think your (study) child is progressing in mathematics?”. Sample includes parents
who were interviewed before the release of the NAPLAN results, i.e. those interviewed before October and
whose children are enrolled in Grade 3.

parental beliefs is in line with evidence form other studies, which also find that parents tend

to be over-confident when evaluating their children’s skills (e.g. Kinsler and Pavan, 2021)).



There are some striking differences when comparing parental beliefs about boys’ and girls’
skills, depending on the subject considered. 64.1% of parents think that boys are better than
their peers in mathematics, whereas the figure is just 54.8% for girls. The reversal is true
for reading skills, with parents being more likely to report better reading skills for girls than
for boys. In particular, 70.4% of girls are considered better than other children, as opposed

to 60.2% for boys. These gender differences are statistically significant.

We construct a measure of children’s skills comparable to the parental beliefs measure by
considering the difference between children’s NAPLAN test scores in a given subject (reading
or mathematics) and the average test score for all students enrolled in the same grade and
school, who took the test in the same calendar year. We use school-level, rather than class-
level data, due to lack of information about class composition. In Australia there are no
systematic differences in class composition within school given that primary schools adopt
the policy to form classes that are similar within schools, and balanced in terms of gender
composition, children’s skills, nationalities and cultures. When testing for differences in the
average performance in math tests at school and class level using an alternative dataset,
namely the TIMSS 2007 International Database (Olson et al., 2008), we find the variation in
the average test score across classes is mainly explained by variation across schools (64%),

hence the school average is a good proxy for the class average.

While our measures of parental beliefs and child’s skills have different scales (the first being
ordered, while the latter being continuous), this does not represent an issue for the inter-
pretation of our results. First, both these measures are anchored to the average skills of
the child’s peers, i.e. they take value zero when a child’s skills are equal to the skills of
their school peers, while positive (negative) values are associated to children’s skills that
are better (worse) than the average skills. Furthermore, because we have standardized both
measures to have variance 1, also the units of measurement are comparable, allowing us to
use the difference between standardized beliefs and NAPLAN test scores as a measure of the

potential distortions in parental beliefs.

Figures |3| and 4| depict the distribution of of boys’ and girls’ reading and mathematics (rela-
tive) skills. In line with previous studies (e.g. [Fryer and Levitt, [2010| and Breda and Napp),
2019), we find that girls outperform boys in reading, while the opposite is true for mathe-
matics. However, girls’ advantage in reading is larger than boys’ advantage in mathematics.
Indeed, girls outperform boys in reading by 18.1% of a standard deviation, as shown in Table
In contrast, boys outperform girls by 10.3% of a standard deviation. These observations

suggest that girls have a comparative advantage in reading.



Figure 3: Reading skills by child’s gender
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Notes: This figure shows the distribution of children’s reading skills, defined as the difference between
individual NAPLAN scores and averages scores at school-year level in this subject. A positive (negative)
value indicates that the child performs better (worse) than their school peers.
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Figure 4: Mathematics skills by child’s gender
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Notes: This graph shows the distribution of children’s mathematics skills, defined as the difference between
individual NAPLAN scores and averages scores at school-year level in this subject. A positive (negative)
value indicates that the child performs better (worse) than their school peers.

boys girls |

Taken together, this descriptive evidence shows that whereas parents over-estimate girls’
reading scores and boys’ math scores by a similar magnitude (Table , boys’ advantage in

mathematics over girls’ is smaller than girls’ advantage in reading over boys.



4 Parental Gender Bias

In order to identify whether parents’ perception of their children’s skills depends on their
child’s gender, we compare parents’ beliefs, a non-blind assessment, which can be subject to
gender biases, with a child’s NAPLAN test scores, a blind assessment theoretically free of
such gender bias]]

Following [Lavy| (2008)), we allow these two types of assessment of a child ¢’s skills in subject
k to depend on a set of observed and unobserved characteristics (captured by an individual-
by-subject fixed effect, 7; ), on the gender of the child (Girls;, taking value 1 for girls and
zero for boys) and on the type of assessment (NB; ; , taking value 1 for the non-blind parental

assessment and 0 for the blind NAPLAN score):

ASSGSSIHeDtU@b = /\() + AlGirlsi + OV/ISNBZ‘JCJ) + Oélf(GiﬂSi . NBi,k,b) + Tik + Wi kb, (1)

The subscript for subject k is equal to 1 for reading and 2 for mathematics skills, while
the subscript b takes value 1 for the non-blind assessment and 0 for the blind assessment.
Parental beliefs and NAPLAN test scores are standardized to have variance 1. wjj is an
idiosyncratic error term and )g is the intercept. A; and «f are parameters capturing the
effect of the child’s gender and the differences between parental beliefs and NAPLAN score

respectively.

Our parameter of interest, af, measures the differential effect of the gender of the child on
the non-blind assessment score with respect to the blind assessment, for subject k. Given
that parents’ beliefs can be affected by gender distortions, while NAPLAN test scores do
not, a¥ captures the subject-specific gender bias in parental beliefs. A coefficient of af equal
to zero indicates that, on average, there is no gender bias in parental beliefs about their
child’s skills in subject k. A negative value of o indicates that parents tend to favor boys
by “inflating” (overestimating) their skills more than for girls, while the opposite is true for

positive values of of.

Equation (1] is equivalent to a difference in difference (DiD) estimation where the treat-
ment is the child’s gender, the control outcome is given by NAPLAN test score which

is theoretically unaffected by gender biases, and the treatment outcome is the non-blind

"As explained in Section [2| these tests are written assessments, based on a set of close-ended
questions. Therefore, it seems reasonable to assume that markers cannot identify students’ gender.
Breda and Napp| (2019)) provide evidence that it is difficult to guess correctly children’s gender from
their writing.
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parental assessment, which is likely to be affected by such biases. The DiD can be imple-
mented by adopting a child-by-subject fixed effect estimation of Equation [1| or, equivalently,
by taking the difference between the non-blind and the blind assessments, Premium,; =
(Assessment; 1 — Assessment; o), and estimating by ordinary least squares the following

equation:

Premiumi7k = alg + CY]fGirlsi + €k, (2)

where Premium, ; measures the parental premium, i.e. how much parents’ beliefs overesti-

mate their child’s skills relatively to the NAPLAN test scores, and €; ; = w; k.1 — Wi k.0-

By controlling for 7; ;, and NB; ;, the DiD estimation of a® accounts for any unobservable and
observable characteristics that differ between girls and boys, and for any distortion in the
assessment measures, as long as the distortion is identical for boys and girls. For example,
it accounts for the fact that NAPLAN tests overestimate students’ skills if schools adopt a
“teaching to the test” approach, focusing more on preparing students to pass the NAPLAN

exams, rather than helping them to understand the subjects.

The DiD estimates would be inconsistent if there are factors whose effect on performance
differs by gender. For example, NAPLAN test scores would overestimate boys’ true skills if
girls’ performance in school exams is more negatively affected by lack of self-confidence than
boys’. Alternatively, NAPLAN scores would underestimate boys’ true skills if their perfor-
mance in these tests is more negatively affected by attention and hyperactivity disorders
than girls’. To address the possibility of inconsistent estimates, we compute the differential
gender bias for mathematics relatively to reading (differential gender bias, hereafter), which
is similar to the triple difference (DDD) approach adopted by |Breda and Ly (2015). In
practice, we consider the difference in the gender bias between mathematics and reading,
(a2 - a%). Assuming gender differences in exam performance are the same across subjects,
the DDD is theoretically free of any distortion. Furthermore, the DDD approach eliminates
the co-founding effect of any variable that does not change across subjects, hence including

subject-invariant controls in equation [2| does not alter the DDD estimation results.

The estimated parental gender bias and the differential parental gender bias in mathematics

relatively to reading are reported in Table [ The first two rows reveal a positive parental

8The DDD estimation is also equivalent to estimating the following equation,
Premium; j, = 8o+ B1Girls; i+ B2Math, ;, + 83 Girls; ,.-Math; 1, +¢€; 1, where Math; j is a dummy variable
taking value 1 for mathematics and 0 for reading, 5y = a(l), By = a%, Bo+ Pa = ag and 1 + (3 = a% SO

Bgza%—a%.
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premium in both subjects for boys and girls, indicating that parents tend to overestimate
skills, regardless of the child gender and the subject. Large positive premiums in parental
beliefs are consistent with recent papers showing that people overestimate their own skills
and other people’s skills (Moore and Healy, 2008)), including their own children’s (Dizon-
Ross, 2019; Bergman| 2021 and |[Kinsler and Pavan|, 2021). The difference between parental
beliefs and test scores is large (50-60% of a standard deviation) and statistically significant at
even 1% level. Given that a full year of education leads to about 30% of a standard deviation
increase in test scores (Woessmann, 2016)), our results suggest that parents overestimate the

maturity of their child by almost two full school years.

Table 1: Gender Bias in Parental Beliefs

Reading Maths Reading Maths

Average premium for boys, af 0.584***  (.612***  (0.635%**  (0.627***
(0.027)  (0.028)  (0.159)  (0.158)

Average premium for girls, (af + o) 0.613%**  0.484*%**  (0.651%**  0.476%**
(0.026)  (0.026)  (0.159)  (0.154)

Subject-specific gender bias (DiD), o¥ 0.029  -0.128***  (0.016  -0.151%**
(0.038)  (0.038)  (0.040)  (0.040)

Differential gender bias (DDD), (a3 — ) -0. 157 -0. 157

(0.044) (0.044)
No. Observations 2,576 2,576 2,415 2,415
Controls v v

Notes: The dependent variable measures the premium in parental beliefs, i.e. the gap be-
tween parental beliefs about their child’s skills and the NAPLAN test scores, both measured
in standard deviations. Results are obtained estimating Equation [2| by OLS, for reading and
mathematics separately. The sample includes parents who have not yet received information
regarding their child’s NAPLAN scores. In Column (3) and (4) we control additionally for the
set of parents’ and child’s characteristics listed in Table Data Source: Grade 3, Cohorts K
and B. *** p <0.01, ** p <0.05, * p<0.1.

The results show also a gender bias in favour of boys in mathematics, but not in reading.
Indeed, the average premium is not statistically different across genders in reading, whereas
ok is negative and equal to 12.8% of a standard deviation (15.1% when adding control vari-
ables) for mathematics. Using a DDD approach, we find a differential gender bias of -15.7%
of a standard deviation, i.e. a higher parental premium for boys over girls in mathematics
relative to reading. As explained above, the DDD estimation accounts for any observed
and unobserved factors that affect differently the blind and non-blind assessments even if

these factors have a different impact for boys and girls, therefore we can exclude that the
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differential gender bias is caused by gender differences in performance in formal assessments

or parental misreporting.

Our results that parental beliefs are biased in favour of boys, particularly in mathematics,
a subject considered to be stereotypically “male”, seem to suggest that parents may rely on
stereotypes when they assess their child’s skills. The stereotype that boys are better in math-
ematics than girls is based on real gender differences in mathematics. When asked to evaluate
their child’s skills parents may adopt cognitive shortcuts that rely on such stereotype. This
seems to lead parents to associate mathematical skills to boys much more frequently than to
girls when forming their expectations and to an exaggeration of the true gender difference
in mathematical skills (Bordalo et al., [2016; [Eyal and Epley (2017)); Bordalo et al., 2019}
Bertrand, 2020).

5 Exploring the Origin of Parental Gender Bias: the

Role of Imperfect Information

In this section we explore imperfect information as a potential reason for parents to use
cognitive shortcuts that rely on gender stereotypes when assessing their child’s skills. There
exists extensive evidence showing that parents lack information on their children’s school
skills, and that when provided with new information on those skills they update their be-
liefs[’] For example, Dizon-Ross| (2019)) and [Barrera-Osorio et al/ (2020) show in experimental
settings that new information on children’s reading and maths achievements helps closing
the gap between parental beliefs and child skills. If the parental bias is the result of cognitive
heuristics (based on stereotypes), providing parents with new information on their child’s
skills should reduce, even eliminate, such bias (Hilton and Fein, |1989; |Reuben et al., 2014]).
If, instead, parents do not update their bias upon the arrival of new information, it may
suggest that they either hold gender stereotypes or other beliefs which exist regardless of the
information they have [l

9There is also a large literature in economics that looks at imperfect information and parental
expectations about the return of parental investments (Attanasio|, 2015; Fitzsimons et al., [2016;
Boneva and Rauh| [2018; |Attanasio et al. |2022; [Biroli et al., 2020; |(Cunha et al., 2020)) and school
quality (Greaves et al., 2021)). Other studies use behavioral tools to document that parents also
have incomplete information on their offspring’s school effort (Rogers and Feller, 2018; Bergman,
2021 and De Walque and Valente, [2023)).

0ne possibility is that parents may hold motivated beliefs (Bénabou and Tirole}, 2002; Bénabou
and Tirole}, 2016). In particular, they may perceive that there is a cost in deviating from what gender
role norms suggest is standard and acceptable behaviour (social desirability bias) and intentionally
inflate the skills of boys in subjects which are male-dominated (Akerlof and Kranton) 2002/ and
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5.1 The Effect of New Information on Parental Gender Bias using

a Quasi-Experimental Design

In order to explore the impact of information frictions on parental gender bias, we adopt a
quasi-experimental approach which allows us to document how parental gender bias changes

when they receive new information on their child’s skills.

Our quasi-experimental methodology exploits an exogenous difference in parents’ interview
date with respect to when NAPLAN scores were revealed to parents (an approach similar
to those implemented in (Greaves et al. 2021)). As shown in Figure parents taking part
in the LSAC are interviewed throughout the year, but they receive individual reports with
information on their child’s performance in NAPLAN tests between the end of August and
September. This allows us to compare the beliefs of parents who are interviewed before they
receive information on their child’s NAPLAN scores (control group) with those of parents

who are interviewed after the new information is provided (treated group).

While in the previous section we estimated Equation [2] for the parental premium by con-
sidering only parents interviewed before the release of NAPLAN results, we now enlarge
our sample to include also parents interviewed after they receive their NAPLAN results and
extend Equation [2] to

Premium, ;, = af + afGirls; + 74 After; + vy After; - Girls; + €, (3)

where After; is a dummy variable that takes value 1 if parents of child ¢ are interviewed after
the release of the NAPLAN tests scores (treated group) and 0 otherwise (control group). 7§
captures how the new information about the child’s skills changes the premium in parental
beliefs for boys, whereas (7§ +7¥) indicates the corresponding change for girls. o denotes
the gender bias for parents in the control group, whereas (o} ++¥) is the gender bias for

parents in the treatment group.

Because we can only observe the month of the interview, a parent is assigned to the treated
group if the interview took place in October or afterwards, and to the control group if they
were interviewed before October. Classifying parents as “treated” if interviewed in October
is a conservative choice, as it makes sure our treated group does not include any parents who
have not received the information by the time they are interviewed. However, since some
parents interviewed in September might have already received their child’s NAPLAN report,

our estimation strategy might underestimate the effect of the NAPLAN information received

Akerlof and Kranton) 2010)).
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by parents. To check if this is the case, we also consider a “donut” sample, where we drop

from the estimation sample all parents who were interviewed in August and September.

Our identification strategy relies on the assumption that the interview timing is exogenous,
namely uncorrelated with observed parents’ and children’s characteristics. We provide ev-
idence that the treatment assignment is as good as random by testing that the treatment
and control group do not differ across a range of the household, child, and parental charac-
teristics. Table [2| shows that there are no statistically significant differences between the two
groups. The only exception is the probability of having a child with hyperactivity-inattention
problems, which is higher for children of parents in the treatment group. When we control

for this variable in our regression models, the results do not change.

Table 2: Balancing Test

Controls  Treated Difference

Household Income 2,398.046 2,573.707 -175.661
No. Siblings 1.595 1.612 -0.017
High School (m) 0.217 0.182 0.034
Employed (m) 0.799 0.818 -0.018
Employed (f) 0.971 0.968 0.004
Egalitarian Gender Norms 0.376 0.367 0.009
Financial hardship 0.109 0.13 -0.021
Hyperactivity Problems 0.23 0.31 -0.080**
Peer Problems 0.156 0.188 -0.033
Emotional Problems 0.221 0.264 -0.044
Conduct Problems 0.131 0.17 -0.039
Boy 0.498 0.521 -0.023
Public School 0.618 0.644 -0.026
No. Observations 2,576 340 2,916

Notes: Comparison of sample means by treatment group. Treated (control) parents are defined as those
whose beliefs about their children’s skills have been measured after (before) they receive information
about their child’s performance in standardized tests (NAPLAN). The last column reports the difference
in each measure between the treated and control group, with stars indicating the p-value obtained from
a two-side t-test (where *** p < 0.01, ** p < 0.05, * p <0.1). Data Source: Grade 3, Cohorts K and B.

Table 3| shows that providing parents with new information about a child’s test scores elim-
inates their gender bias in mathematics. When comparing the parental premium for girls’
mathematics skills with respect to boys, we find that the gender bias becomes smaller in
size (one third, with respect to the control group) and no longer statistically significant.
Similarly, the gender bias in mathematics with respect to reading is -0.157 (-0.128-0.029) in
the control group, but drops to -0.043 (-0.042-0.001) in the treatment group. The gender
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Table 3: Response of Parental Beliefs to Information

Parental Premium = Beliefs - Skills
Reading Maths

Panel A: No Information (Control Group)

Average premium for boys, af 0.584%** 0.612%**
(0.027) (0.028)

Average premium for girls, (af + o) 0.613** 0.484%**
(0.026) (0.026)

Subject-specific gender bias, a¥ 0.029 -0.128%*#*
(0.038) (0.039)

Panel B: With Information (Treated Group)

Average premium for boys, (af +~¥) 0.639%** 0.643%%*
(0.072) (0.071)
Average premium for girls, (af + 5 +ak +4F)  0.640%** 0.601%***
(0.076) (0.074)
Subject-specific gender bias, (o} +~¥) 0.001 -0.042
(0.105) (0.102)
No. Observations 2,916 2,916

Notes: The dependent variable measures is the premium in parental beliefs, i.e. the difference between
parental beliefs about their child’s skills and their child’s NAPLAN test scores in the same subject, read-
ing or mathematics (both measured in standard deviations). Results are obtained estimating Equation
by OLS, for reading and mathematics separately. Panel A shows the results for parents in the control
group, namely those who have not received new information on their children’s NAPLAN scores at the
time of the interview. Panel B, instead, shows the results for parents who received information on their
children’s skills before the interview (treated group). Data Source: Grade 3, Cohorts K and B. ***
p<0.01, ** p<0.05, * p<0.1.
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bias in reading is not statistically significantly different from zero both before and after the
release of the NAPLAN results, as parents over-estimate reading skills equally, regardless of
their child’s gender and regardless of whether they have accurate information on their child’s
skills.

All in all, our results are consistent with the hypothesis that the parental gender bias in
mathematics is driven by cognitive heuristics, and that parents rely on stereotypes not
because they necessarily think that boys are better than girls in mathematics, but because

they lack accurate information on their child’s skills.

5.2 Why Do Parents Overestimate their Child’s Skills?

Our results show that whereas the gender bias in parental beliefs disappears after new
information on a child’s skills is received, parents continue to overestimate their child’s skills
in both reading and mathematics. In this section we reconcile these seemingly contradictory
findings by providing some evidence that the parental gender bias and the parental premium

are likely driven by different cognitive processes.

First we exclude that parents continue to overestimate children’s skills because they are
skeptical about using NAPLAN results to measure pupils’ school skills and decide not to
rely on this information when forming their beliefs. If this was the case, we would find that
providing parents with information does not change the accuracy of their beliefs (Dizon-
Ross|, [2019). To test whether parents adapt their beliefs to new information we show how
the accuracy of parental beliefs, namely its correlation with the NAPLAN measure of child’s

skills, increases after the information shock.

We estimate the correlation between the parents’ beliefs and the NAPLAN test scores before

and after the NAPLAN release by simply regressing Assessment; ;1 on Assessment; 1 o,
Assessment; 1 = mo + 1 Assessment; i, o + meAssessment, o - After; +v; + v, (4)

where as before Assessment;; is the parental assessment (belief) on the child ¢ skill in
subject k, Assessment; is the corresponding NAPLAN test score, After; takes value 1
if parents of child 7 are interviewed after the release of the NAPLAN tests scores and 0
if interviewed before the release, v; is an individual effect capturing any observable and
unobservable child, household and school characteristics that are relevant to the parental
formation of beliefs and do not vary across subjects (mathematics and reading), and v, is

the idiosyncratic error term. Because both assessments, Assessment; ;; and Assessment; o,
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are standardized to have variance 1, m; measures the correlation (namely, the accuracy)
between the blind and non-blind assessments for the control group, while (71 + m2) measures
the accuracy for parents who have received the NAPLAN results by the time of the interview
(treated group). Notice that the NAPLAN scores, Assessment; j o, is likely to be endogenous
because correlated with v, i.e. with unobservables (e.g. parents’ genetic ability) that can
explain both parental beliefs and children’s NAPLAN scores. To correct for the bias caused
by such endogeneity we adopt a fixed effect estimation that exploits variation within child

across subject ]

Figure [ shows the results from Equation [d] The correlation between parental beliefs and
children’s skills before the release of NAPLAN test scores is well below 1, at 34%, indicating
that beliefs are only somehow aligned with true skills. Instead, once parents are informed
about their children’s performance in NAPLAN, the correlation almost doubles, becoming
64%. The fact that the correlation is higher for those in the treatment group supports the
hypothesis that the accuracy of parental beliefs, namely the correlation between parental
beliefs and children’s skills, improves as a result of the additional information provided to
parents and that parents use the information provided through the NAPLAN reports to
update their beliefs.

Figure 5: Changes in the Accuracy of Parental Beliefs

Beliefs Accuracy
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Notes: This graph shows changes in the correlation between parental beliefs about children’s reading and
mathematics skills and their child’s true skills after parents received information on their children’s perfor-
mance in NAPLAN tests. Results obtained from a fixed effect estimation of Equation[d Data Source: Grade
3, Cohorts K and B.

"This type of estimation method has been used in previous empirical papers on education (e.g.
Dee}, 2005 and Dee, 2007).
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Another reason why parents overestimate their child’s skills could be an intrinsic utility in
maintaining positive beliefs about their child. Consistently with a motivated beliefs explana-
tion, as defined by Bénabou and Tirole| (2002)) and [Bénabou and Tirole| (2016)), parents may
feel better when they believe their child’s skills are good, so they self-deceive themselves
to avoid stress and fear (affective motives), or they may hope that being over-confident
about their child’s skills will help the child to be more self-confident and perform better

(instrumental motives).

We provide suggestive evidence in support of this hypothesis by comparing parental beliefs
about a child’s skills with teachers’ beliefs. Because teachers are unlikely to be affected by

motivational reasons, their beliefs should not be systematically higher than a child’s skills[]

In line with our hypothesis, Table [f] shows that, unlike parents, teachers do not overestimate
child’s skills. Interestingly, teachers display a statistically significant gender bias for both
reading and mathematics skills, with a bias in mathematics against girls and in reading
against boys. Undoubtedly, teachers have more accurate information on children’s skills and
indeed we find that the magnitude of teachers’ gender bias in both subjects is much smaller

in absolute terms than the parental gender bias.

This result seems to suggest that the parents’ overestimation is not caused by cognitive
biases, as is the case for the parental gender bias, but rather by motivated beliefs. As such,
when new information arises, parents adjust their gender biased beliefs, but do not correct

the premium on child’s skills.

120Qur data include a measure of teachers’ beliefs about children’s skills, defined in the same way
as parental beliefs. However, because of lack of information on when teachers do receive information
on NAPLAN test scores, we cannot adopt the same quasi-experimental design as in Section
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Table 4: Gender Bias in Teachers’ Beliefs

(1) (2)
Reading  Maths

Average premium for boys, af -0.255%  -0.182
(0.142)  (0.149)

Average premium for girls, (af +ao¥)  -0.156  -0.261*
(0.142)  (0.146)

Subject-specific gender bias, o¥ 0.099%*  -0.079**
(0.039)  (0.040)

Differential gender bias, (o3 — af) -0.178%+*

(0.056)
No. Observations 2,001 1,991

Notes: The dependent variable is the teachers’ premium i.e. the difference between teachers’ beliefs
and children’s skills measured as the difference between each child’s individual score and the average
at school level (both standardized to have variance 1). Results are obtained estimating Equation [2| by
OLS replacing parental beliefs with corresponding teachers’ beliefs. We restrict the sample to teachers
interviewed in July or earlier when information on NAPLAN scores is not yet available to teachers. Data
Source: Grade 3, Cohorts K and B. *** p < 0.01, ** p <0.05, * p<0.1.

6 The Effect of Parental Gender Bias on the Maths
Gender Gap

This section explores the implications of the gender bias in parental beliefs for children’s
skills development and the gender gap in mathematics. Exposure to teachers’ traditional
gender views has been shown to negatively affect girls’ performance in school because of a
decrease in girls’ self-confidence (Alan et all [2018), a higher probability of choosing a less
demanding high school track (Carlana, 2019), and a lower probability of choosing maths
courses (Lavy and Sand, [2018]).

To analyse the impact of gender bias in parental beliefs about their child’s skills on the
child’s future skills, we estimate the impact of parental premium (over-estimation) in grade
3 on children’s skills in grade 5, while allowing for self-productivity of skills (Cunha and

Heckman) 2007) and controlling for inputs and characteristics as follows

de5 . . . .
Assessment?,’0” =nf + nf Premium, ;, + 95 Girls; + n§ Girls; - Premium; j+

(5)

+ pAssessment; o + i + Uj
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where dependent variable, Assessmentﬁ‘fge‘r’, is child’s # NAPLAN standardized test scores in
grade 5 in subject k. As in Section 4] Premium, ; is the difference between parental beliefs in
grade 3, Assessment; ;. 1, and the standardized test scores in grade 3, Assessment,; ;. o. Girls is
a dummy that takes value one if a child is a girl, y; is a child individual effect capturing child
and parents’ and family specific inputs and characteristics which are relevant to explain the
NAPLAN test scores in grade 5 but do not vary across subjects, and w;, is an idiosyncratic

error.

We adopt a child fixed effect estimation of Equation [5| which exploits variation between sub-
jects within a child, similar to the within-pupil between-subject estimation in the education
literature[l’] The results of this fixed effect estimation are reported in column 1 of Table
and show that an increase in the parental premium by 1 standard deviation at the time a
child is in grade 3 leads to a statistically significant increase in the standardized test scores

in grade 5 by about 10% of a standard deviation for boys and girls[]

This positive effect of the parental premium on test scores in grade 5, combined with the
fact that parents tend to overestimate boys’ skills in mathematics more than girls’, leads
to a widening of the gender gap in mathematics later on in children’s life. In particular, a
difference in the average parental premium in mathematics between boys and girls in grade 3
of 0.15 standard deviation (Table[l])) corresponds to a 1.5% (0.15-10%) increase in the gender
gap in scores in mathematics in Grade 5. To interpret these findings, it is helpful to think
of one third of a standard deviation in test scores as equivalent to a year in learning gains
(Woessmann, 2016). Thus, a 1.5% increase in the gender gap in test scores in mathematics

in grade 5 is equivalent to a gender gap of over half a month of learning (0.015-12/0.3).

Our results are consistent with a recent literature showing increased gender gaps in math-
ematics in families with more gender stereotypical roles. In particular, Doss et al. (2019)
find that girls growing up in a ‘boy-biased’ family score worse on maths exams than girls
raised in other types of family. Similarly, a recent paper by Brenge (2022)) shows that the
transmission of stereotypes about gender roles appears particularly strong in families with
mixed-sex children, leading to a lower likelihood for girls of completing a STEM degree,

and a higher likelihood of working in female-dominated occupations and marrying a more

13See [Dee, (2005); Dee (2007)); |[Clotfelter et al.| (2010)); Slater et al.| (2012)); |Altinok and Kingdon
(2012));and Nicoletti and Rabe| (2018)).

*The consistency of the fixed effect estimation relies on the assumption that Equation [5| holds
identical for mathematics and reading. We provide some evidence on this by considering an OLS
estimation of Equation [f] separately for reading and mathematics in columns 2 and 3 of Table [f]
which seems to suggest that the parental premium in mathematics and reading have a statistically
significant effect of similar magnitude on grade 5 test results.
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Table 5: The effect of parental gender bias on future children’s skills

Skills in Grade 5
FE estimation OLS Reading OLS Mathematics

(1) (2) (3)

Premium in Grade 3 0.098%** 0.114%%* 0.066***
(0.018) (0.019) (0.018)
(Premium in Grade 3) x Girls -0.022 -0.034 -0.010
No. Observations 5,080 2,540 2,540
R-squared 0.407 0.729 0.732

Notes: The dependent variable, namely children’s skills in grade 5, is defined as the different between
child ¢ NAPLAN test score in Grade 5 and the school average (in standard deviation). Premium is the
difference between parental beliefs and child’s skills in Grade 3. Control variables include also the dummy
for girls and the lagged test score, the NAPLAN in Grade 3. The sample includes parents who have not
received information on the NAPLAN test scores. In columns (1) we report results from the fixed effect
estimation. In columns (2) and (3) we use OLS estimation separately for reading and mathematics and
control for the set of parents’ and child’s characteristics listed in Table Data Source: Grade 3 and
5, Cohorts K and B. *** p <0.01, ** p<0.05, * p<0.1.

traditional partner. This empirical evidence is consistent with children internalizing parental
expectations on their skills and adjusting their educational effort in response (Dhar et al.
2019). The effect of parental gender biases and stereotypes in mathematics can also operate
thorough a decrease in girls’ self-confidence and through a reduction in investments in math-
ematics, making girls less likely to choose mathematics as their specialty subject (Giulianol,
2020).

7 Conclusions

This study investigates how the gender of a child affects parents’ perception about the child’s
reading and mathematical skills. It shows that parents over-estimate girls’ mathematics skills
less than boys’ skills, while there are no gender differences for reading skills. Exploiting ex-
ogenous variation in parents’ interview dates, we compare beliefs of parents who receive
additional information on their child’s skills (nationally standardised test scores in math-
ematics and reading), with those who are interviewed before this information is released.
We find that the gender bias disappears for those parents with additional information, sug-
gesting that parents may rely on stereotypes when they assess their child’s skills because of

information frictions.

We also show that parents’ overestimation of children’s skills has a positive impact on child’s
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skills two years later. This result, combined with the evidence of a gender bias in favor of
boys for mathematics, can contribute to explain the increase in the gender gap in maths
performance documented in recent studies. It can also ultimately prove that gender stereo-
types, according to which mathematics is a male-subject, can be self-fulfilling prophecies,
given that the observed gender bias in parental beliefs in mathematics against girls in grade

3 can enlarge the gap in mathematical skills between boys and girls in grade 5.

Admittedly, while our results are compatible with the hypothesis of gender stereotypes affect-
ing parental beliefs, we cannot exclude that the bias in the way parents perceive their girls’
mathematics skills is the reflection of gender differences in children’s confidence in mathe-
matics skills. For example, if girls display less math self-efficacy (self-confidence in solving
math related problems) and math self-concept (beliefs in their own skills) or if girls are more
anxious and stressed when involved in math-related activities (Twenge and Campbell, 2001}
Heckman and Kautz, 2012; Lubienski et al., 2013; OECD) [2015; [Burgess et al., 2022) and
transmit this information to their parents, then the fact that parents do over-estimate girls’
skills less than boys’ skills would not depend on their own stereotypes, but instead on the
way that girls behave. Unfortunately, our data do not allow to explore this channel. Future

research is needed to understand this aspect.

Our results highlight the importance of providing parents with reliable and ready to use
information on their children’s skills, especially in light of the impact that their beliefs have
on future school achievements of their child. Information about school achievements of
students has been increasingly used by policy makers for school accountability (Hanushek
and Raymond, 2004; Figlio and Loeb, 2011; Hanushek, 2019) and by parents to choose
the school in which enrolling their child (Figlio and Lucas, 2004; Hastings and Weinstein),
2008; Burgess et al., 2015)). Given the worldwide diffusion of school standardized tests (e.g.
England, Norway, Italy, Japan, China, Australia, South Africa, Brazil, Mexico and India),
they are likely to provide an easy to adopt policy tool to support parents and shaping

unbiased parenting strategies.
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Appendix A

Figure Al: Timeline

PR

|
NAPLAN Preliminaw Summary Individual Repaorts National Summary

Table Al: Parental beliefs, children’s skills and parental premium:
summary statistics by child’s gender

BOYS GIRLS

Mean Std. Dev. Mean Std. Dev.

Panel A: Parental beliefs

Reading 0.778 1.038 0.984 0.950
Mathematics 0.935 1.002 0.713 0.986
Panel B: Children’s skills (NAPLAN results)

Reading 0.187 1.014 0.368 0.978
Mathematics 0.319 1.062 0.216 0.931
Panel C: Parental Premium (Beliefs-Skills)

Reading 0.590 1.038 0.616 0.950
Mathematics 0.616 1.002 0.497 0.986

Notes: Descriptive statistics computed using the full sample (grade 3), separately by gender. Beliefs are
defined using a 5-point scale answer to the following question: “Compared to other children in their class,
how well do you think your (study) child is progressing in reading/mathematics?” with the scale going
from ”much worse” (-2) to "much better” (42). Children skills are defined as the difference between
individual NAPLAN scores and averages scores at school-year level in each subject. Both beliefs and
skills are standardized, i.e. defined as the raw beliefs (skills) measure divided by their standard deviation
(and without demeaning). Data Source: Grade 3, Cohorts K and B.
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Table A2: Descriptive Statistics: Control Variables

Mean Std. Dev. Min Max

Income 2418.528  1519.808 0 16746.41
Hardship 0.112 0 1
N. siblings 1.597 0.920 0 9
No degree (m) 0.213 0 1
Public School 0.621 0 1
Employed (m) 0.801 0 1
Employed (f) 0.971 0 1
New South Wales 0.343 0 1
Victoria 0.253 0 1
Queensland 0.149 0 1
South Australia 0.072 0 1
Western Australia 0.102 0 1
Tasmania 0.038 0 1
Northern Territory 0.010 0 1
Australian Capital Territory  0.034 0 1
Hyperactive 0.239 0 1
Peer Problems 0.160 0 1
Emotional Problems 0.226 0 1
Conduct Problems 0.136 0 1
Boy 0.501 0 1
Cohort K 0.521 0 1

Table A3: Cohorts B and K: child’s age, interview years and school grades

2004 2006 2008 2010 2012 2014

Cohort B
Child age 0-1 2-3 4-5 6-7 89 10-11
School Grade 3 5
Cohort K
Child age 4-5 6-7 89 10-11 12-13 14-15
School Grade 3 5 7 9
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Figure B1: Example of questions for mathematics NAPLAN tests in 2008

17
Shade one
bubble.

.t
S

[ow many triangles in total are in this picture?

2 - 8 16

18 This table shows the number of goals Kim seored in five games ol netball,

Game Number of goals scored
1 10
2 5
3 2
4 a
5 12

In which game did Kim score 3 more goals than she scored in Game 27

Game 1 Game 3 Game 4 Game 5

419 What is the next number in this paitern?
Write your answer,
in the box. i

810
\

+100

910

AN

+
-
o
(=]

L

Notes: These are the tests taken by children in Cohort K
when enrolled in Grade 3. Cohort B children took Grade 3
NAPLAN tests in 2012. Full list of test papers is available
at:  https://www.acara.edu.au/assessment /naplan/naplan-2008-2011-test-
papers (2008) and https://www.acara.edu.au/assessment /naplan/naplan-
2012-2016-test-papers (2012).
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Figure B2: Example of questions for reading NAPLAN tests in 2008

5  When did the children go fishing? §
Shade one
last week bubble. £

yesterday
this morning

a long time ago

6  From reading the story, what do we know about the children?

They fight a lot.
They are all brothers.
They live in the same house.

They do lots of things together.

Read Chimpanzees on page 3 of the magazine
and answer questions 7 to 12.

7  The text tells us that chimpanzees eat

tools.
sticks.
leaves.
termites.

8  The text tells us This chimp is hooking termites out of the ground with a stick.
Which word could you use mstead of hooking?

hitting
getting
cooking

drinking

Notes: These are the tests taken by children in Cohort K
when enrolled in Grade 3. Cohort B children took Grade 3
NAPLAN tests in 2012. Full list of test papers is available
at:  https://www.acara.edu.au/assessment /naplan/naplan-2008-2011-test-
papers (2008) and https://www.acara.edu.au/assessment/naplan/naplan-
2012-2016-test-papers (2012).
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