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Introduction

Family structure plays an important role in promoting and transmitting values,
norms and skills essential for personal development and future opportunities. More
specifically, family dynamics can influence behavior (Carlson; Corcoran, 2001) and the
educational environment (Jeynes, 2017; Koepp et al., 2022), and provide emotional
support (Bzostek; Berger, 2017) and vital resources that expand learning opportunities
(Osborne; Berger; Magnuson, 2012; Hastings; Schneider, 2021).

Thus, family characteristics and composition can directly impact children’s chances
for progress and development. From a very young age, individuals differently develop a
wide range of skills responsible for much of the variation in socioeconomic outcomes
(Cunha et al., 2006). The family is therefore fundamental in a child’s upbringing,
influencing both the transmission of genes and the pre- and post-natal environments
which interact to shape children’s skills, behavior and talents (Heckman, 2008).

Consequently, this study aims to investigate the influence of family structure on
school learning, seeking to identify causality in this relationship. To achieve this goal,
the study employs the Propensity Score Matching method to explore differences in
academic performance among 5™"-grade students in Brazilian public schools, comparing
those from two-parent households with those from single-parent households.

Several studies, including McLanahan and Sandefur (1994), Downey (1994), Ginther
and Pollak (2003), Jeynes (2012) and McLanahan and Percheski (2008) highlight that
changes in family structure, whether due to divorce or the loss of a parent, negatively
affect children’s school performance. However, an important debate in the literature
concerns whether the unfavorable outcomes identified for children experiencing such
ruptures result from causal effects of family structure, or reflect pre-existing problems
among families (Li, 2007; Amato; Anthony, 2015; Umberson; Thomeer, 2020). That is, as
parents decide to divorce, the unobservable factors that lead to the end of the marriage
can also negatively affect the children, such that the influence of divorce on children’s
outcomes may be spurious.

To address this criticism, our study, like Frisco et al. (2007), Hussey et al. (2016)
and Pefialoza et al. (2022), uses matching techniques to address endogeneity and
self-selection. This method allows the identification of students from single- and two-
parent households who are similar in observable characteristics, thus avoiding concerns
regarding selection bias, and enabling more accurate and precise results for the
phenomenon under investigation.

The article also seeks to identify heterogeneous effects, that is, to explore whether
other factors related to family structure can influence students’ academic performance.
To accomplish this, the sample of students is refined to assess the influence of residing
in biparental families within contexts where students are actively encouraged to study or
exhibit study and reading habits. Furthermore, the study examines the impact of family
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structure on students who work, perform domestic chores, or reside with siblings or
grandparents.

The results indicate that students from two-parent households exhibit superior
academic performance, as evidenced by higher grades in both Portuguese and
Mathematics. More specifically, students residing with both parents achieve, on
average, grades 0.15 standard deviations higher compared to their counterparts in
single-parent households in both subjects. The results for the heterogeneous effects
show that regardless of the context, the average effect identified for the presence of
both parents on academic performance persists. The exception occurs among students
who also live with their grandparents, where it is not possible to identify differences in
performance between students who live in single- and two-parent households.

One possible explanation is the negative relationship between family size and
school performance, which arises from the need to dilute family resources in larger
families (Blake, 1989; Becker, 1991). Furthermore, although some studies highlight
the potential benefits of grandparental involvement in grandchildren’s outcomes, co-
residence in three-generational households has been associated with socioeconomic
disadvantages (Kreidl; Hubatkova, 2014; Tanskanen; Danielsbacka; Erola, 2016).

This work, in addition to this introduction, is divided into four further sections.
Section 2 covers the literature review. Section 3 describes the data and methodology
used in the research. Section 4 contains the results and the discussion. Section 5 offers
the final considerations.

Literature review

The literature addressing the relationship between education and the development
of human capital emphasizes that skill formation is composed of a dynamic process
with synergistic elements, whereby investments made during childhood can promote
additional investments in the future (Heckman; Lochner; Taber, 1998). This view
highlights the importance of the family in shaping individuals, whether through genetic
transmission, parental investments during upbringing, or the family environment itself
(Heckman, 2008).

In this context, family structure plays an essential role in raising children, as it is
linked to factors such as the availability of time and the level of family resources (Jeynes,
2005). Experiences within the family also have important consequences for adult life,
as characteristics such as human capital, marital stability and income tend to be passed
on over time (Conlisk, 1974; Amato; DeBoer, 2001; Hofferth; Goldscheider, 2010;
Holmlund; Nybom, 2023).

Family composition, therefore, plays a fundamental role, as children who grow
up with continuously married parents are less likely to experience a wide range of
cognitive, emotional and social problems throughout life (Amato, 2005). Ruptures in
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the family structure, whether due to divorce or death, negatively affect children’s school
performance, educational attainment, health and the behavior (Carlson; Corcoran,
2001; Bachman; Coley; Carrano, 2009; Rasmussen, 2009; Bai, 2012; Cid; Stokes, 2013;
Pefialoza et al., 2022).

One reason for this is that biparental families are more likely to meet children’s
needs, as parents can alternate tasks and thus dedicate more time to their children
(Leibowitz, 1974; Hsin; Felfe, 2014; Del Bono et al., 2016). Involvement in school
tasks, as well as monitoring study, attention, and overall interaction with children are
lower in single-parent families, which can lead children to feel overwhelmed, perform
worse at school and, consequently, drop out (Astone; Maclanahan, 1991; Hetherington;
Lingempeel, 1992; Simons, 1996; Thomson et al., 1992).

In addition to the time devoted to children, Becker and Tomes (1976, 1979)
emphasize the importance of family resources. According to the authors, families with
more resources have a greater capacity to invest in education, health and other factors
that influence child development. Due to the greater availability of resources, Entwisle
and Alexander (1995, 1996) argue it would be preferable for children to live in biparental
families, as household income would be higher than in families with separated parents,
thus providing greater support.

In this context, Biblarz and Gottainer (2000) identify that the children of single
mothers have significantly lower educational attainment levels, occupational status, and
happiness in adulthood. According to the authors, this is due to the fact that divorced
single mothers often hold lower occupational positions, experience more financial
stress, and participate more actively in the labor market. Machado and Gonzaga (2007)
support this finding, noting that children from more advantages social backgrounds tend
to stay remain in school longer. Conversely, children whose parents have lower income
and educational attainment levels show a greater predisposition to falling behind
academically.

Regarding school grade performance, Pong, Dronkers and Thompson (2003)
examine eleven countries and find that single parenthood is linked to lower performance
in Mathematics and Science accross all countries evaluated, except Austria and Iceland.
In Brazil, Lima and Santos (2016) and Martins and Teixeira (2021) report a negative
effect on academic performance of students experiencing ruptures in family structure,
mainly in households headed by the father. Additionally, the literature highlights post-
divorce parental conflict among the most common factors behind the harmful effect
of single parenthood,as it tends to cause psychological stress in children, thereby
damaging their academic performance (Amato; DeBoer, 2001; Amato; Keith, 1991;
Dronkers, 1999).

Authors such as Blake (1989) and Becker (1991) draw attention to the fact that
available resources, such as money, time, energy and patience, are limited, and shared
among all family members. Therefore, in larger family structures, resources are diluted,
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which reduces the resources available for each member. This constitutes a trade-off
between the quantity and quality of children (Becker; Lewis, 1973; Hanushek, 1992).
Furthermore, if parents allocate resources efficiently, children expected to yield higher
returns in the long term are likely to receive greater investments. Consequently, the
resources received by each child depend on both family size and characteristics.

This issue is particularly concerning in Brazil, where declining fertility rates and an
ageing population have contributed to significant shifts in family structure. Traditional
two-parent households with children are becoming less common, increasingly replaced
by a wider variety of arrangements, including single-parent families, single-person
households, and couples without children (IBGE, 2024). Although the reduction in
the number of dependent children has contributed to a higher per capita income, this
benefit has been largely concentrated among higher-income urban populations (Maia;
Sakamoto, 2016; Terra; Hermeto, 2024). In contrast, among lower-income families,
changes in household composition have negatively impacted income distribution. The
rapid expansion of single-headed households, especially those led by single mothers,
has been associated with a decline in average per capita income (Leone et al., 2010;
Maia; Sakamoto, 2016; Terra; Hermeto, 2024). Moreover, the shift toward single-headed
family structures has also been associated with poorer educational outcomes and health
indicators (Menezes-Filho, 2012; Ayllon; Ferreira-Batista, 2015; Martins; Teixeira, 2021;
Lima et al., 2021; Strapazzon et al., 2025).

Family structure, therefore, influences the learning of values, norms and skills
essential for personal development and future opportunities (Sen, 1999; Nussbaum,
2011). In education, it plays a critical role in the transmission of educational
opportunities, fostering greater accumulation of knowledge and skills, which, in turn,
increases productivity, and leads to greater possibilities of future financial gains.

Data and empirical strategy

This study uses data from the Basic Education Assessment System (Saeb),
administered by National Institute of Educational Studies and Research Anisio Teixeira
(Inep), focusing on 5th-grade students in Brazilian public schools during the 2019
assessment cycle. Saeb is a biennial nationwide survey designed to evaluate students’
academic proficiency in Mathematics and Portuguese, and is complemented by
socioeconomic questionnaires asnwered by students, teachers, principals and schools.
Table 1 below describes the variables used in this study.
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TABLE 1
Description of variables
Variable Description

Biparental 1if the student lives in biparental households, otherwise O

Sesz Student socioeconomic index, created from the number of bathrooms, bedrooms,
computers, televisions, and cars in the student’s household

White 1if the student declares to be white, otherwise O

Siblings 1 if the student lives with siblings, otherwise O

Grandparents 1 if the student lives with grandparents, otherwise 0

Maxschparents  Highest level of education attained by the parents. 0, indicates completion of up to the
5th grade of Elementary School; 1, completion of primary education; 2, completion of high
school; 3, completion of higher education

Housework 1 if the student engages in household chores for more than 1 hour, otherwise 0

Work 1 if the student works, otherwise 0

Urban 1 if the student lives in urban zones otherwise O

adquacy_ School index of adequacy of early grades teachers to their training. It assesses the

teachers percentage of teachers in the school who hold a bachelor’s degree in the same subject they
teach, or a bachelor’s degree in the same subject with a pedagogical complementation
course

Inse School socioeconomic index. Distributed across seven levels, where 7 is the highest

Preschool 1 if the student attended preschool, otherwise O

Repeater 1if the student repeated a school year, otherwise 0

Habstudying 1 if the student has the habit of studying outside of school, otherwise O

Habreading 1 if the student has the habit of reading, otherwise 0

Incent 1 if the student receives parental incentive with school matters, otherwise 0. Parental school
incentive includes discussing school events, encouraging studying, homework completion
and school attendance

Mathz Standardized Math test score

math Math test score

Portz Standardized Portuguese test score

port Portuguese test score

Note: Adequacy_teachers and Inse are taken from INEP’s website. For more information see: https://www.gov.br/inep/pt-br/
acesso-a-informacao/dados-abertos/indicadores-educacionais/.

Beyond examining metrics for academic performance and family composition of

the students, i.e. whether they come from two-parent or single-parent households, this
study uses student characteristics such as race, guardians’ educational level, urban
residence, employment status, grade repetition, preschool enrollment, and responsibility
for household chores. It also considers households’ assets and characteristics, which are
used to create an indicator of socioeconomic status using the first component of Principal
Component Analysis, as suggested in Jolliffe (2002). School characteristics, such as
adequacy of teacher training at the initial grades and the schools’ socioeconomic index
(Inse) are also used.

Additionally, the Saeb questionnaire provides insights into students’ allocation of
time to extracurricular activities and parental involvement in assisting their children with
these activities. Descriptive statistics of the final sample used in this study are presented
in Table 2 below.
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TABLE 2
Descriptive statistics of individual, family and school characteristics employed in this study
Brazil - 2019
Variables Observations Mean Std. Dev. Min Max
Biparental 523,718 0.6876 0.4634 0 1
Sesz 523,718 0 1 -2.9153 2.8006
White 523,718 0.3513 0.4774 0 1
Siblings 523,718 0.7612 0.4264 0 1
Grandparents 523,718 0.2465 0.4309 0 1
Maxschparents 523,718 1.6564 1.1033 0 3
Housework 523,718 03414 0.4742 0 1
Work 523,718 0.1287 0.3348 0 1
Urban 523,718 0.8895 0.3134 0 1
adquacy_teachers 523,718 73.6422 22.5597 0 100
Inse 523,718 4.2915 1.0438 1 7
Preschool 523,718 0.7827 0.4124 0 1
Repeater 523,718 0.1539 0.3608 0 1
Habstudying 523,718 0.2663 0.442 0 1
Habreading 523,718 0.4653 0.4988 0 1
Incent 523,718 0.8583 0.3486 0 1
Mathz 523,718 0.3272 0.9711 -2.4312 2.6873
Math 523,718 239.16 46.8783 105.9985 353.09
Portz 523,718 0.3079 0.9705 -2.3455 2.4997
Port 523,718 225.32 48.4797 92.7901 334.808

Source: Inep. Sistema de Avaliagdo da Educagao Bésica (Saeb). Elaboration of the authors.

To examine learning disparities among students living in single-parent or two-parent
households, the study employs the Propensity Score Matching (PSM) method to estimate
the Average Treatment effect on the Treated (ATT). This approach involves pairing individuals
living with only one parent (control) with those living with both parents (treated). The
proximity between these two groups, measured by the propensity score, is determined
based on observable students’ characteristics, enabling the identification of differences
between them.

The propensity score method, introduced by Rosenbaum and Rubin (1983), mitigates
selection bias by estimating the probabilities of receiving treatment given observable
variables, thereby generating a weight ranging from 0 to 1 (Gertler et al., 2011). Thus, the
estimation of the probability of being treated, Pr (P,= 1| X)) is referred to as the propensity
score. Consequently, as indicated by Caliendo and Kopeinig (2008), grouping individuals
with similar probabilities of receiving treatment ensures that the outcome is conditionally
independent of whether the student received treatment of not, such that:

(Yo,Y,) L Tp(X) M

Where, Yisthe outcome of interest, T denotes the treatment, and p(X) is the propensity
score estimated based on the explanatory variables. The purpose is to estimate the average
treatment effect on treated individuals, which is defined as:
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ATT = E[E{Y;|T=1,p(X;)} - E{Y; | T= 0, p(X)} | T = 1] (2)

Where Y;; and Y, are the results of the treatment and control groups, with the units
defined by the indexi.

This article uses the nearest neighbor (NN) matching approach, one of the most widely
utilized matching techniques. In this method, each treatment unit is matched with the
comparison unit having the closest propensity score (Khandker; Koolwal; Samad, 2010).
The researcher can select the number of nearest neighbors and create n pairings. To ensure
robustness and examine consistency, this study considers one (NN = 1), three (NN = 3) and
five (NN = 5) nearest neighbors.

As highlighted by DiPrete and Gangl (2004), the results obtained by matching through
propensity score may lack consistency if treatment assignment is endogenous, i.e. if
unobservable variables affecting the likelihood of treatment also influence the results.
In studies of family structure, such endogeneity is a potential concern due to unobserved
factors such as family conflict, parenting style, and involvement in school activities.
Consequently, assessing the robustness of estimation results requires scrutiny of potential
inconsistency arising from omitted variable bias. To address this concern, the study employs
the sensitivity test known as Rosenbaum bounds (Rosenbaum, 2002). This test allows the
probability of individual treatment participation to be defined using a logistic function,
determined by the observable characteristics, X;, and unobservable characteristics, u;, such
that P(X) = Pr (P, = 1| X; 1) = F(BX;+ yu). If the omitted variable is irrelevant, y will equal
zero and treatment assignment will be solely determined by X;. However, if bias is present,
ywilltake a nonzero value, resulting in two individuals with identical characteristics having
different probabilities of receiving treatment.

Therefore, after pairing two individuals j and i, the odds ratio for both receiving
treatment, in case X;= X, is given by:

P (X)
1-P(X) PX)1-PX)] F@BX+yw)
PX) PX)1-P(X) F(BX;+yu)
1-P(X)

=exp [y(u;— )] (3)

Thus, if there are no differences in unobserved variables (u;= uj) and if these variables
do notinfluence the probability of participation (y = 0), the odds ratio will be equal to 1. This
indicates that treatment assignment depends solely on observable characteristics, i.e., X;.
When the odds ratio is different from 1, itindicates selection bias due to omitted variables.

Sensitivity analysis evaluates how much the treatment effect changes with variations
in the values of y and (u;= ). In practice, this involves examining the bounds of the
participation odds ratio (Becker; Caliendo, 2007), which as suggested by Rosenbaum
(2002), is carried out by the following equation, where I = ev:
1 PO -PEOI

< < ()
I~ P&)1-PX)
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Both paired individuals have equal probabilities of receiving treatment only if ' = 1.
Otherwise, individuals deemed similar based on observable characteristics may differ
in their chances of receiving treatment. As emphasized by DiPrete and Gangl (2004), the
critical value of the test (I') evaluates the influence that omitted variables must exert for
the treatment effect identified through propensity score matching to result from non-
randomness in treatment allocation. Simply put, the critical value indicates the magnitude
of influence required for unobservable variables to violate the hypothesis of conditional
treatment independence, as outlined in equation (1).

Results and discussion

Influence of family structure on students’ academic performance

The results of evaluating the effects of residing in biparental households compared to
living with only the mother of the father, for 5"-grade students in Brazilian public schools,
are presented in Table 3 below.

TABLE 3
Effect of residing on a two-parent family on Mathematics and Portuguese proficiency in 5th grade
elementary school students

Brazil - 2019
Disciplines I:::;EEL?; trrg?:d c,\t:‘:targl ATT Std. error T-stat
NN 1 0.4046 0.2452 0.1531 0.0043 37.07
Mathematics NN 3 0.4046 0.2454 0.1593 0.0037 42.59
NN 5 0.4046 0.2450 0.1596 0.0036 43.23
NN 1 0.3784 0.2280 0.1504 0.0043 34.70
Portuguese NN 3 0.3784 0.2282 0.1502 0.0037 40.05
NN 5 0.3784 0.2293 0.1491 0.0036 41.23

Source: Inep. Sistema de Avalia¢ao da Educagado Basica (Saeb). Elaboration of the authors.

The results show high levels of statistical significance across all three nearest neighbors
specifications, both in Mathematics and Portuguese. Consequently, students living with
both parents score, on average, approximately 0.15 standard deviations higher than their
counterparts from single-parent families, both in Mathematics and Portuguese.

These findings align with existing literature emphasizing the academic disadvantages
associated with single-parent family structures, as documented by Pong, Dronkers and
Thompson (2003), Frisco et al. (2007), McLanahan et al. (2013) and Hussey et al. (2016).
Among Brazilian national studies, Lima and Santos (2016) conducted two separate analyses
on theinfluence of family structure on academic performance. They found that disruptions
in family structure over time significantly impact students’ academic outcomes when
examining a panel of schools. However, in a cross-sectional analysis using multivariate
regressions, they observed only minimal effects of the presence of both parents on academic
performance. Similarly, Martins and Teixeira (2021), note that students from single-parent
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households, especially in families headed by the fathers, generally underperform compared
to those from two-parent families.

The analysis of the average treatment effect on the treated (ATT) in this research relies
on the assumption of conditionalindependence. However, the potential presence of omitted
variables raises concerns, as they can bias these estimates. To quantify the extent of this
potential bias in estimations and enhance robustness, conducted sensitivity tests using
Rosenbaum bounds are shown in Table 4 below.

TABLE 4
Critical values of the Rosenbaum bounds sensitivity tests
Biparental families Matching
NN 1 NN 3 NN 5
Mathematics 13 13 1.4
Portuguese 1.2 1.3 1.4

Source: Elaboration of the authors.

The sensitivity tests mitigate the impact of omitted variables on the results, as it
identifies critical values between 1.2 and 1.4. Notably, the lowest values are observed in
pairings involving a smaller number of neighbors. Conversely, pairings with 5 neighbors
yielded critical values of 1.4 across both subjects. According to DiPrete and Gangl (2004),
this implies that the confidence interval for the effect of living in two-parent families on
Mathematics and Portuguese performance includes zero, that is, it is statistically null,
only if an unobserved variable causes a difference in the odds ratio of treatment between
students from single and two-parent families by a factor of 1.4.

Only with an influence of this magnitude can students who are similar in terms of
observable characteristics differ in their likelihood of receiving treatment, thus violating the
assumption of conditional independence of the treatment. Consequently, the robustness
test suggests that the obtained estimates can be interpreted as reflecting the causal effect
of family structure on students’ academic performance.

Heterogeneous effects of family structure on school performance

The current study also aims to assess factors associated with family structure that
may influence students’ academic performance. To achieve this, the sample of students
is restricted, resulting in subsamples whose matching outcomes will be compared to the
full sample presented in Table 3. The objective is to investigate potential variations in the
effect of family structure among students in each of these contexts.

Initially, we investigate the proactive involvement of parents, including the support
parents provide to their children regarding school activities. Additionally, we examine
whether extracurricular activities related to student learning, such as study and reading
habits, have any influence on the effect of family composition on students’ academic
outcomes. The results of the average effect of belonging to a two-parent family for each of
these subsamples are presented in Table 5 below.

Rev. bras. estud. popul., v.42, 123, e0300, 2025 10



Garcia, M.R. and Tillmann, E. Influence of family composition on academic performance

TABLE 5
Effect of parental encouragement, study habits, and reading habits on Mathematics and Portuguese
performance in 5th grade elementary
school students

Brazil - 2019
Variables Treated Control ATT Std. error T-stat

Parental encouragement

Matemathics — NN 5 0.4293 0.2700 0.1593 0.0039 40.86

Portuguese — NN 5 0.4102 0.2606 0.1496 0.0039 38.19
Study habit

Matemathics — NN 5 0.5059 0.3130 0.1928 0.0073 26.22

Portuguese — NN 5 0.4521 0.2730 0.1791 0.0073 24.49
Reading habit

Matemathics — NN 5 0.4887 0.3324 0.1563 0.0054 29.02

Portuguese — NN 5 0.4893 0.3390 0.1504 0.0053 2812

Source: Inep. Sistema de Avalia¢ao da Educagdo Basica (Saeb). Elaboration of the authors.

Table 5 presents the average treatment effects estimated within each subsample,
identifying an increase in Mathematics and Portuguese grades among 5th year students
who live with both parents compared to those who live with single parents, regardless of
whether they receive parental encouragement or possess the habit of studying or reading.
The influence of two-parent family structure on Mathematics ranges from 0.15 to 0.19
standard deviations, while in Portuguese, it ranges from 0.15 to 0.18 standard deviations.
Thus, the difference in performance between students from two-parent and single-parent
families observed in the analysis with the full sample persists.

Additionally, it’s noteworthy to examine the average performance observed for treated
and control groups, as illustrated in Columns 2 and 3 of Table 5. These indicate that each
subsample displays higher academic performance compared to the full sample (Columns
3 and 4 of Table 3). This rise in performance underscores the significant role of family in
academic achievement, as emphasized in studies by Jeynes (2017), Koepp et al. (2022) and
Macanaetal. (2021; 2022). Moreover, the engagement in educational activities outside the
school environment, such as completing homework (Silva; Rousseau; Deslandes, 2010;
Rodrigues, 2017), or fostering a reading habit (Mata; Monteiro, 2005; Sabino, 2008), also
contributes to students’ improvement and development.

Furthermore, itis crucial to highlight that the greatest difference between treated and
controls, in both subjects, is identified among students who have a study habit. For these,
Mathematics results increase by 0.19 standard deviations, and 0.18 in Portuguese. This
difference arises from the fact that study habits seem to translate into greater performance
among students from two-parent families than among those from single-parent families.
This contrast becomes evident when comparing the average performance of treated and
control students in Table 5 (Columns 2 and 3) with those of the general sample in Table 3
(Columns 3 and 4). Specifically, the average Mathematics performance of students with a
study habit and living in two-parent families is 0.10 standard deviations higher than that of
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the fullsample, while among controls, the average performance is higher by 0.07 standard
deviations. In Portuguese, the increase in average performance among those treated, when
considering only students with a study habit, is 0.07 compared to the general sample,
while among controls, it is 0.04.

Moreover, the results concerning reading habits are also worth highlighting. These
findings depictthe smallest grade differential between students from two- and single-parent
families. This is because they showcase the most significant performance boost among
students from single-parent families. The average performance among controls is 0.09
standard deviations higher than the general sample in Mathematics and 0.11 standard
deviations higher in Portuguese.

This study also aims to investigate disparities in the average treatment effect based on
students’ involvementin work-related activities. Hence, Table 6 illustrates the outcomes for
two distinct subsamples: one solely including students who report working, and the other
comprising those engaged daily in more than an hour of household chores.

TABLE 6
Effect of working and performing household chores on Mathematics and Portuguese proficiency in 5th
grade elementary school students

Brazil - 2019
Variables Treated Control ATT Std. error T-stat

Works

Mathematics — NN 5 0.0724 -0.1136 0.1861 0.0097 19.23

Portuguese — NN 5 -0.0879 -0.2643 0.1764 0.0096 18.36
Household chores

Mathematics — NN 5 0.3654 0.1980 0.1674 0.0062 26.78

Portuguese — NN 5 0.3639 0.2145 0.1493 0.0063 23.78

Source: Inep. Sistema de Avalia¢do da Educagado Basica (Saeb). Elaboration of the authors.

The influence of being part of a two-parent family on academic performance persists
even when the sample is confined to students who hold jobs or undertake domestic
responsibilities. In other words, the average treatment effect remains positive and
statistically significant in both subsamples and across the two subjects under scrutiny.
Specifically, among working students, the effect stands at 0.19 standard deviations in
Mathematics and 0.18 standard deviations in Portuguese. For those engaged in domestic
work, the disparity stemming from living in a two-parent family amounts to 0.17 standard
deviations in Mathematics and 0.15 in Portuguese. These results, consequently, closely
mirror those identified for the full sample, as depicted in Table 3.

It is worth noting that the average performance of both treated and control groups
notably decreases when the sample is confined to students who also hold jobs. This
finding is consistent with existing literature, such as Emerson, Ponczek and Souza (2017),
Bezerra, Kassoufand Arends-Kuenning (2009) and Orazem and Gunnarsson (2004), which
underscore the adverse impact of employment demands on student learning. Similarly,
responsibility for domestic tasks is associated with declines in academic development
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(Alberto etal., 2011). This trend is evident when comparing the full and restricted samples,
particularly in Mathematics. Regardless of whether they reside in two-parent or single-
parent households, students engaged in more than an hour of household chores exhibit
an average performance decrease of 0.04 standard deviations.

Furthermore, the analysis aims to determine whether the average effect of living with
both parents on academic performance differs when the family composition also includes
siblings or grandparents. These findings are detailed in Table 7.

TABLE7
Effect of the presence of siblings and grandparents in the household on the Mathematics and
Portuguese grades of 5th-grade elementary school students

Brazil - 2019
Variables Treated Control ATT Std. Error T-stat

Reside with siblings

Mathematics — NN 5 0.3732 0.2182 0.1551 0.0042 37.30

Portuguese — NN 5 0.3389 0.1956 0.1433 0.0042 34.40
Reside with grandparents

Mathematics — NN 5 0.2149 0.2047 0.0102 0.0060 171

Portuguese — NN 5 0.1783 0.1972 -0.0188 0.0061 -3.10
Reside with siblings and grandparents

Mathematics — NN 5 01727 0.1501 0.0226 0.0069 3.26

Portuguese — NN 5 0.1298 0.1386 -0.0088 0.0070 -1.26
Reside with siblings, grandparents and more

Mathematics — NN 5 0.0047 0.0518 -0.0471 0.0103 -4.57

Portuguese — NN 5 -0.0626 0.0326 -0.0952 0.0105 -9.07

Source: Inep. Sistema de Avalia¢ao da Educagdo Basica (Saeb). Elaboration of the authors.

The importance of residing with both parents on academic performance persists
when considering students who live with siblings. Among this group, the treatment effect
in Mathematics amounts to 0.15 standard deviations, and 0.14 standard deviations in
Portuguese. However, among students who cohabit with at least one grandparent, the
effect loses statistical significance, as indicated by the T-stat, and can be considered
different from zero only in the Portuguese assessment. Specifically, among students with
at least one grandparent, also living with both parents leads to a decrease in performance
in this subject by approximately 0.02 standard deviations. Nevertheless, the results of the
Rosenbaum Limits sensitivity tests, shown in Table 1A in the Appendix, reveal a critical value
of 1.0. Consequently, it is not feasible to dismiss the possibility that omitted variables are
influencing this result.

The null effect of residing in two-parent families alongside grandparents prompts
consideration of potential complementarities associated with cohabiting with grandparents.
As highlighted by Coutrim et al. (2007), grandparents typically prioritize education and can
provide valuable support to parents during their absence or offer direct assistance with
school-related tasks.
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However, it is noteworthy that the average performance of treated and control students in
the subsamples who reside with siblings or grandparents is lower than that observed for the
fullsample (see Table 3). However, this decline is more pronounced among treated individuals,
thatis, among students cohabiting with both parents and grandparents. Thus, it is plausible
to infer that the null effect identified for the treatment is influenced by the negative impact of
living in larger families (Kreidl; Hubatkova, 2014; Tanskanen; Danielsbacka; Erola, 2016). This
finding aligns with literature suggesting a negative correlation between family size and student
performance, attributed to the need to dilute family resources in larger families (Blake, 1989;
Becker, 1991; Ponczek; Souza, 2012). This hypothesis is reinforced by the null or negative
effects found in the subsamples of students living with siblings and grandparents, and among
those living with siblings, grandparents, and more.

In summary, the importance of family structure for academic achievement, alongside
the impact of larger family settings as emphasized in this study, underscores the pivotal
roles of parental involvement and economic opportunities in fostering knowledge
acquisition and the accumulation of human capital. Therefore, interventions prioritizing
family planning, educational access, and resource accessibility are essential to promote
greater equality of opportunities in developing skills that are crucial for future personal
and professional success.

Final considerations

The present work aimed to identify the influence of family structure on academic
performance by analyzing 5th-grade students in Brazilian public schools in 2019 and
applying Propensity Score Matching. This method allowed for more precise results by
considering individuals with similar observable characteristics among students from
single and two-parent families.

Thefindings align with existing literature, showing that students from two-parent families
achieve higher academic performance in both Portuguese and Mathematics. Specifically,
students living with both parents score, on average, approximately 0.15 standard deviations
higher in both subjects. These results raise important concerns, as recent trends in family
structures in Brazil show a growing prevalence of single-parent households. Given the
importance of knowledge and skills, developed through human capital accumulation, as key
drivers of productivity and future earnings, this shift in family composition may have long-term
implications for poverty reduction and inequality mitigation.

Furthermore, the study explored other factors related to family structure that may
influence academic performance. Restrictions were applied to the student sample
to investigate the effect of living in two-parent families in various contexts, including
students encouraged to study, those with study or reading habits, and those engaged
in work or domestic tasks. Additionally, the influence of family structure was examined
among students whose households included siblings or grandparents.
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The results of this search for heterogeneous effects reveal that, irrespective of context,
the average effect of having both parents on academic performance remains consistent.
The only exception was observed among students living with their grandparents, where no
significant difference in performance was found between those from single- and two-parent
households. This null effect is attributed to the negative relationship between family size
and academic performance - a phenomenon documented in the literature - due to the forced
dilution of family resources in larger families. These results underscore the detrimental
effects of single parenthood on children’s learning, with potential long-term implications
that may affect socioeconomic outcomes in adulthood, including wages and inequality.

In conclusion, family composition emerges as a crucial factor influencing academic
performance. This highlights the need to develop strategies to identify and support students
facing learning challenges due to their family structure. By enabling their participation in
support and assistance programs tailored to stimulate their academic growth, it is possible
to enhance their educational outcomes. Efforts to mitigate the adverse effects of single-
parent households are essential for fostering greater equality of opportunities in knowledge
acquisition and the development of essential skills for personal and professional success.
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Resumo

Influéncia da composi¢do familiar no desempenho académico

Este estudo tem como objetivo investigara influéncia causal da estrutura familiarno desempenho
académico de alunos do 52 ano do ensino fundamental, além de explorar fatores adicionais
que podem impactar essa relagdo. Para alcancar esse objetivo, é utilizada a metodologia de
Propensity Score Matching, com base nos dados do Sistema de Avaliacdo da Educac¢ao Béasica
(Saeb) de 2019. Os resultados demonstram uma diferenca positiva significativa no desempenho
académico entre os alunos que residem em lares biparentais em comparagdo aqueles que vivem
com apenas um dos pais. Independentemente dos contextos socioecondmicos, o impacto
positivo de ter ambos o0s pais presentes no desempenho académico permanece consistente.
A excecdo é observada quando os avés também residem com os estudantes, evidenciando
uma possivel competi¢do por recursos e as desvantagens socioecondmicas frequentemente
associadas a domicilios multigeracionais. Portanto, este estudo ressalta o papel critico da
composi¢do familiar na formacdo do desempenho escolar, enfatizando a importancia de
implementar estratégias voltadas para mitigar os efeitos adversos das estruturas familiares
monoparentais nos resultados de aprendizagem, visto que estes podem influenciaruma ampla
gama de resultados socioeconémicos futuros.

Palavras-chave: Educagao fundamental. Realizacdo académica. Familia monoparental. Familia
biparental.

Resumen

Influencia de la composicion familiar en el rendimiento académico

Este estudio tiene como objetivo investigar la influencia causal de la estructura familiar en el
rendimiento académico de los estudiantes de quinto grado de primaria, ademéas de explorar
factores adicionales que puedan impactar en esta relacién. Para lograr este objetivo, se utiliza
la metodologia de Propensity Score Matching, basada en datos del Sistema de Evaluacion de la
Educacion Basica (SAEB) de 2019. Los resultados muestran una diferencia positiva significativa
en el rendimiento académico entre los estudiantes que residen en hogares biparentales en
comparacién con aquellos que viven con solo uno de los progenitores. Independientemente de los
contextos socioeconémicos, elimpacto positivo de tenerambos padres presentes en el rendimiento
académico permanece consistente. La excepcion se observa cuando los abuelos también residen
con los estudiantes, lo que evidencia una posible competencia por recursos y las desventajas
socioecondmicas asociadas con frecuencia a los hogares multigeneracionales. Por lo tanto,
este estudio subraya el papel critico de la composicién familiar en la formacion del rendimiento
escolar, enfatizando en laimportancia de implementar estrategias destinadas a mitigar los efectos
adversos de las estructuras familiares monoparentales en los resultados de aprendizaje, ya que
estos pueden influir en una amplia gama de resultados socioecondmicos futuros.

Palabras clave: Educacion primaria. Rendimiento académico. Familia monoparental. Familia
biparental.
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APPENDIX

TABLE 1
Rosenbaum bounds sensitivity tests for heterogeneous effects

Parental engagement
Mathematics — Nearest neighbor
Portuguese — Nearest neighbor

Study habit
Mathematics — Nearest neighbor
Portuguese — Nearest neighbor

Reading habit
Mathematics — Nearest neighbor
Portuguese — Nearest neighbor

Works
Mathematics — Nearest neighbor
Portuguese — Nearest neighbor

Household chores
Mathematics — Nearest neighbor
Portuguese — Nearest neighbor

Reside with siblings
Mathematics — Nearest neighbor
Portuguese — Nearest neighbor

Reside with grandparents
Mathematics — Nearest neighbor

Portuguese — Nearest neighbor

Reside with siblings and grandparents

Mathematics — Nearest neighbor

Portuguese — Nearest neighbor

Reside with siblings, grandparents and others

Mathematics — Nearest neighbor

Portuguese — Nearest neighbor

1.4
1.4

15
1.4

1.4
1.4

1.4
13

1.4
13

13
13

1.0
1.0

1.0
1.0

1.1
1.2

Source: Inep. Sistema de Avaliacao da Educagdo Basica (2019). Elaboration of

the authors.

Note: The maximum value of gamma () in Rosenbaum bounds test considering
a statistical significance level of 5%. This test indicates the highest critical
value for which the average treatment effect on the treated remains

statistically different from zero.
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FIGURE 1
Quality of matching fit after propensity score matching
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Source: Inep. Sistema de Avaliacdo da Educagao Basica (2019). Elaboration of the authors.
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