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ABSTRACT 

 Researchers have long been interested in the relationship between children’s number of 

siblings and educational achievement. This relationship has been consistently found to be 

negative with very few exceptions. However, there is a disagreement over the cause of this 

relationship and different hypotheses have been presented to explain it. This study tests these 

hypotheses using data from a public-use sample of the 2010 Brazilian population census by using 

on-time enrollment of seven-year-olds as a proxy for educational achievement. Number of 

siblings and birth order are the key independent variables of interest, while controls are added for 

other socioeconomic, demographic and household characteristics. The findings from this study 

show a positive relationship between number of siblings and the probability of on-time 

enrollment. The relationship between birth order and the probability of on-time enrollment is 

negative. These results are similar to findings of some other studies of developing countries. 
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INTRODUCTION 

The association between the number of siblings (hereafter referred to as sibship size) and 

educational achievement has been of interest to both economists and policymakers (Black, 

Devereux, & Salvanes, 2005; Blake, 1981; Booth & Kee, 2009)
1
. Many researchers have found 

sibship size to be negatively associated with educational achievement (Black et al., 2005; Blake, 

1981; Gomes, 1984; Psacharopoulos & Arriagada, 1989; Zajonc, 1975). However, these scholars 

differ in their explanation of the mechanisms driving this relationship. Some researchers have 

suggested that this relationship is causal (Blake, 1981; Booth & Kee, 2009; Downey, 1995; 

Zajonc, 1975). Other researchers point to various exogenous factors that might be driving this 

relationship (Anastasi, 1956; Steelman, 1985). Primarily in studies of developing countries, some 

researchers find that there is no relationship between sibship size and educational attainment 

(Anh, Knodel, Lam, & Friedman, 1998; Shavit & Pierce, 1991), while still others find evidence 

of a positive relationship (Chernichovsky, 1985; Gomes, 1984). Most scholars, however, find the 

association between sibship size and educational achievement to be negative (Black et al., 2005; 

Blake, 1981; Blake, 1989; Downey, 1995; McCall, 1984; Steelman, 1985; Teachman, 1987; 

Zajonc, 1975). 

Researchers have offered varying explanations for this association. Some researchers 

attribute it to the dilution of family resources such as income and parental attention (Blake, 1981; 

Blake, 1989; Downey, 1995), others believe it to be a result of differences in the intellectual 

environments of smaller and bigger families (Zajonc, 1975), and still others suggest that this 

association is purely spurious (Steelman, 1985). 

                                                             
1 Sibship size refers to number of children in a child’s family including themselves. 
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It is important to study the factors associated with higher levels of education for several 

different reasons. Education is an important tool for economic growth. In the developing world, 

one extra year of education is associated with up to 10% higher annual wages (Center for Global 

Development, 2006). Education is also associated with a number of other socioeconomic 

indicators. According to UNESCO (2013), primary education has the potential to reduce 

substantially the number of mothers who die during childbirth. Similarly, ensuring that all 

women have secondary education has the potential to reduce child mortality by nearly half 

(UNESCO, 2013). In addition, educational attainment is negatively associated with early 

childbearing, and is positively associated with racial and cultural tolerance (UNESCO, 2013). 

Education is also associated with a number of other positive externalities ranging from lower 

crime rates to greater social cohesion (Sianesi & Van Reenen, 2000). 

This study uses multivariate regression models to study the relationship between seven-

year-old children’s sibship size and school enrollment in Brazil. The 5% public-use national 

sample of the 2010 Brazilian Population Census is utilized for this purpose. This study 

contributes to the existing literature on the association between sibship size and educational 

achievement by exploring this relationship in a different country (Brazil). Thus, this study tests 

the generalizability of different theories proposed by other researchers. This study has important 

implications for family planning policies.  If there is a relationship between sibship size and 

educational achievement, it might be sensible for policymakers to encourage or discourage larger 

families, depending on the sign of this relationship. 

Other studies in this area have used standardized test scores, school performance or years 

of education completed to measure educational achievement. Because of limitations in the 

available data, this study uses a binary variable indicating whether a seven-year-old child is in 
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school at all, to measure educational achievement. Children in Brazil typically begin schooling at 

seven years of age (United Nations, 2013). Therefore, if a child is in school at the age of seven, 

he or she has enrolled early or on-time. If children are not enrolled at that time, they are likely to 

enroll late (see Appendix 1). There is disagreement among researchers on the direction of 

relationship between late enrollment and school performance (DAĞLI & Jones, 2012). Some 

researchers find that late enrollment has a positive association with school performance (DAĞLI 

& Jones, 2012; West, Denton, & Germino-Hausken, 2000). Others find children who enroll late 

to outperform their younger peers. However, the difference in performance disappears in second 

or third grade (Crone & Whitehurst, 1999; DAĞLI & Jones, 2012; Stipek & Byler, 2001). This is 

plausible because older children might perform better in kindergarten through natural 

development at this young age (DAĞLI & Jones, 2012; West et al., 2000). Although the 

relationship between late enrollment and educational achievement is ambiguous, it is clearly 

important and warrants further study. 
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BACKGROUND 

Brazil is a middle-income country and the largest in South America and fifth largest in 

the world in terms of both area and population (Philander, 2012). The fertility rate in Brazil has 

declined from 4.1 children per woman in 1980 to 2.8 in 1990 and 1.8 in 2011 (World Bank). The 

use of contraception has increased from 76.7% in 1996 to 80.3% in 2006 (United Nations, 

2013).
2
 At the same time, spending on education in Brazil has increased (Birdsall, Sabot, & 

Inter-American, 1996; OECD, 2011). Per-pupil expenditures on primary and secondary 

education rose by 121% between 2000 and 2008 (OECD, 2011). The proportion of current 25-34 

year-olds with secondary-level educations is 28 percentage points higher than 20 years ago 

(OECD, 2011). Knodel, Havanon, & Sittitrai (1990) attributed part of this trend of increasing 

education levels to the declining fertility rate, suggesting that smaller family sizes may contribute 

to better educational outcomes. 

Despite this progress, the education system in Brazil still faces considerable challenges 

(Schwartzman & Brock, 2003). Government expenditures on tertiary-level education increased 

by 48% between the years 2000 and 2008 (OECD, 2011). However, tertiary-education 

expenditures per student decreased by 6% over the same period because enrollment in tertiary 

education increased by 57% (OECD, 2011). Education expenditures as a share of Gross 

Domestic Product (GDP) increased from 3.5% to 5.3% in the same period, but this level is still 

below the average of 5.9% for Organisation for Economic Co-operation and Development 

(OECD) countries (OECD, 2011). Moreover, poor instruction quality and retention remain 

substantial problems (Birdsall et al., 1996; Schwartzman & Brock, 2003). 

                                                             
2
 “Contraceptive prevalence is the percentage of women married or in-union aged 15 to 49 who are currently using, 

or whose sexual partner is using, at least one method of contraception, regardless of the method used.” (United 
Nations) 
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This study tests the claim made by Knodel et al. (1990) and others cited in the 

introduction section that smaller family size is associated with higher educational levels by 

examining relationship between sibship size and educational achievement in Brazil. If this 

relationship is found to be significant, it may help policy makers to find new ways of increasing 

education in Brazil, apart from traditional approaches such as increasing direct spending on 

education.  
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LITERATURE REVIEW 

There is a significant amount of research exploring the relationship between sibship size 

and educational achievement. In developed countries, this relationship has been 7consistently 

found to be negative (Black et al., 2005; Blake, 1981; Blake, 1989; Booth & Kee, 2009; Downey, 

1995; McCall, 1984; Powell & Steelman, 1993; Zajonc, 1975; Zajonc, 1976; Zajonc, 1983). 

Black et al. (2005) find evidence of a strongly negative relationship between the family size and 

educational achievement in Norway. However, they also find that the relationship disappears 

when they instrument for family size using the birth of twins and when they include a birth order 

indicator in their regression. They find that family size does not have a significant relationship 

with the educational achievement of all children in the household; rather, it is related to the 

educational achievement of the last child only. However, Blake (1981) studies data from the U.S. 

using a similar methodology and finds the opposite results. The author finds that the number of 

siblings is significantly negatively related to educational achievement, and that birth order is not. 

Meanwhile, Booth & Kee (2009) find both to be significantly negatively related with educational 

achievement in an analysis of panel data from Britain. 

The results from developing countries are less consistent. Evidence from Brazil 

(Psacharopoulos & Arriagada, 1989), Peru (Patrinos & Psacharopoulos, 1997), Malaysia (Pong, 

1997) and Thailand (Knodel & Wongsith, 1991) suggests that, after controlling for other factors 

such as socioeconomic status, the relationship between family size and educational achievement 

is negative. Results from Vietnam (Anh et al., 1998) are the similar, but are only significant for 

sibship sizes of six or more. Interestingly, in Kenya (Gomes, 1984) and Botswana 

(Chernichovsky, 1985), sibship size has been found to be positively related to education 
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achievement. A study on Jews and Muslims in Israel finds this relationship to be negative for 

Jews but statistically insignificant for Muslims (Shavit & Pierce, 1991). 

One finding that is common to all of these studies is that there is a negative bivariate 

correlation between sibship size and the educational achievement of children. There are three 

competing explanations for the causes of this relationship: the confluence model, the dilution 

model and spurious correlation. I discuss each of these explanations in detail below. 

The Confluence Model 

Zajonc (1975; 1976; 1983; 1979; Zajonc & Sulloway, 2007) is one of the architects and 

major advocates of the confluence model.
3
 Using data from the U.S., Scotland, the Netherlands 

and France, he finds that sibship size has a statistically significant and negative relationship with 

the educational achievement of children while controlling for such factors as socioeconomic 

status. He also finds that lower birth order and longer birth spacing are positively associated with 

educational achievement.  

According to the confluence model, two factors influence the intellectual growth of an 

individual, which in turn leads to higher educational achievement. These two factors are: a) 

having a younger sibling to teach, which contributes to intellectual growth of an individual; and 

b) the average intellectual level in a family, which has a positive relationship with the intellectual 

growth of every individual in the family. Zajonc (1975) states that babies have an intellectual 

level of nearly zero; hence, the average intellectual level in a family decreases with the birth of 

another baby. As the baby grows up, it contributes more to the average intelligence level of the 

family. Zajonc uses these two factors to explain differences in intellectual levels within and 

                                                             
3 All the information about the confluence model under this heading is based on these studies by R. B. Zajonc and 

his peers. 
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among families. He finds that individuals in larger families have lower intellectual levels than 

individuals in smaller families. He suggests that this is because young children in the family tend 

to drive the family’s average intellectual level down. He also finds lower birth order to be 

associated with higher intellectual levels and suggests that this is a result of children’s 

opportunities to teach the younger siblings.
4
 He also finds that only-children have lower 

intellectual levels as compared to this elder child in two child families. Another finding shows 

that the difference in the intellectual levels of the children born last and second-to-last is the 

highest among all the siblings. These findings reaffirm his first hypothesis that having a younger 

sibling to teach raises intelligence levels. According to the confluence model, spacing between 

children determines whether the increases from the first effect (having a younger sibling to teach) 

or the decreases from the second effect (a drop in the average intellectual level of family) are 

larger for older siblings. In theory, more spacing between children allows for greater intellectual 

development for the elder siblings before the younger ones are born (Zajonc, 1975). Therefore, 

longer spacing makes the first effect stronger and the second effect weaker. 

Zajonc’s work has been heavily criticized for generalizing aggregate results to the 

individual level, and generalizing between-family differences to within-family contexts 

(Galbraith, 1982; Grotevant, Scarr, & Weinberg, 1977; Steelman & Mercy, 1980; Steelman, 

1985; Wichman, Rodgers, & MacCallum, 2006). However, he repeatedly dismissed criticism by 

pointing out various flaws in the study designs employed by these researchers (Zajonc, 1983; 

Zajonc & Sulloway, 2007).
5
 

                                                             
4 Lower birth order refers to elder siblings. For example, a child born first has birth order one, the second child has 

birth order two and so on. 
5
 Zajonc points out that the studies disproving the confluence model have three common flaws: a) they use linear 

regression models to make predictions for non-linear relationships and therefore these models explain very little 

variation, b) they do not control for parental intellectual level and c) they assume intellectual levels in a family to be 
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The Resource Dilution Model 

The resource dilution model only focuses on the relationship between sibship size and 

educational achievement and does not explain differences among siblings (Blake, 1981; Blake, 

1989). This model suggests that the association between sibship size and intellectual level is a 

result of the dilution of parental resources (Blake, 1981; Booth & Kee, 2009; Knodel & 

Wongsith, 1991; Powell & Steelman, 1993; Teachman, 1987). A higher number of siblings 

means more people to share the fixed pie of family resources, leading to a reduction in 

everyone’s share. Blake (Blake, 1981) identifies three types of such resources: 1) the necessities 

of life and cultural objects such as books, music and pictures, 2) occasions to engage with the 

outside world, and 3) parental care and attention. The author assumes that children do not make 

any addition to the parental resources—that the resource pie is fixed. For example, children are 

not earning money for the family. The author also only describes the resource dilution model 

theoretically and does not test it empirically. 

Downey (1995) tests the resource dilution model in the United States using data from the 

National Education Longitudinal Study of 1988. The author’s findings support the predictions of 

this model. He studies various resources available to 8
th
 graders that are important to academic 

success. These resources include a computer, parents’ educational expectations of the child, 

money saved for college and so on. He finds that availability of these resources to children 

declined with sibship size. Some resources decline by more than others. More specifically, some 

resources are shared— for example, a computer in the household can be shared by everyone. The 

author also finds that; while controlling for socioeconomic factors, a decrease in availability of 

these resources is associated with a decline in performance at school. 

                                                                                                                                                                                                    
static while the confluence model describes intellectual development as changing over time. For more on these 

critiques, see (Zajonc, 1983; Zajonc & Sulloway, 2007) 
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Spurious Effect 

A third explanation offered for the relationship between sibship size and educational 

achievement is that the relationship is spurious, and that there are exogenous factors that are 

underlying it (Downey, 1995; Guo & VanWey, 1999). Some researchers (Anastasi, 1956; 

Steelman, 1985) have suggested that socioeconomic factors are the real force behind this 

relationship. They point out that children of lower socioeconomic status are more likely to have a 

large number of siblings and less education. Some other researchers attribute this relationship to 

genetic factors (Anastasi, 1956; Blake, 1989; Grotevant et al., 1977; Guo & VanWey, 1999; 

Steelman, 1985). This explanation implies that parents with lower intellectual levels are likely to 

have more children. Their children also inherit their intellectual levels and achieve less education. 

Another explanation focuses on more intangible factors such as the intellectual environment of 

the home (Guo & VanWey, 1999; McCall, 1984; Steelman, 1985). This explanation suggests 

that parents who encourage intellectual activities and provide more opportunities for intellectual 

development for their children also tend to have fewer children. 

Some of these claims are easier to verify than others. All of the studies reported in the 

previous two subsections controlled for socioeconomic factors such as parental income and 

education. Thus, the argument that socioeconomic factors drive the relationship between sibship 

size and educational achievement is weak. Other factors such as the intellectual environment of 

the home and genetic inheritance are harder to measure (Downey, 1995; Guo & VanWey, 1999).  
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CONCEPTUAL FRAMEWORK 

This paper analyzes data from Brazil to study the relationship between sibship size and 

the educational achievement of the children. I test the hypothesis that bigger sibship size results 

in fewer years of education for children. Figure 1 below summarizes various factors that may be 

associated the educational achievement of children.
6
 The psychological characteristics of an 

individual that might be plausibly associated with educational achievement are IQ and 

motivation. Higher IQ and personal motivation may be associated with higher level of education. 

Some other factors that might affect an individual’s ability to achieve higher levels of education 

                                                             
6 All uncited factual claims in this section are validated and explained in the “Literature Review” section. 

EDUCATIONAL 

ACHIEVEMENT 

CHILD’S PSYCHOLOGICAL 

CHARACTERISTICS 

 IQ 

 Motivation 

SIBLING CHARACTERISTICS 

 Number of Siblings* 

 Birth Order* 

 Birth Spacing 

OTHER FACTORS 

 Demographics 

 Household Utilities 

FAMILY CHARACTERISTICS 

 Parents’ Education 

 Parents’ Occupation 

 Urban/Rural residence 

 Family Income 

Figure 1: Factors associated with Educational Achievement 

 

* Key variables of interest 
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are socioeconomic characteristics such as family income and parents’ education. Children from 

richer families and with more educated parents are likely to achieve higher levels of education. 

Other factors that might also affect the educational achievement of an individual are household 

utilities. Availability of utilities at home may result in more education through improved health 

and saved time that can be spent on studies (Dave, 2013; Psacharopoulos & Arriagada, 1989). 

The presence of siblings may also affect a child’s educational achievement. On the one 

hand, because of reasons such as more children sharing limited family resources (e.g. income); a 

higher number of siblings might limit an individual’s ability to pursue higher levels of education. 

On the other hand, if one or more of the siblings is contributing to household income or is highly 

educated, having more siblings might increase an individual’s ability to pursue higher levels of 

education. More siblings may also share household work, which would allow them to spend 

more time on education. In both cases, birth order might also play an important role. In the first 

case, elder siblings may have an advantage over the younger ones because they have more family 

resources available to them before the birth of their younger siblings; they can make use of those 

resources to improve their educational outcomes. In the second case, younger siblings will have 

an advantage over the elder ones because they will have resources available from the elder 

siblings which the elder ones did not have. This is why spacing among children may also be 

important: greater spacing allows more time for elder children to be exclusive users of family 

resources; and younger siblings will have more resources available when they are born because 

elder siblings will have achieved more education until that point.  

This study attempts to ascertain whether there is a relationship between these sibship 

characteristics and educational achievement in Brazil. If the relationship between family size and 

educational achievement is found to be negatively correlated, then policy makers might want to 
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encourage people to have fewer children. On the other hand, they might want to encourage 

people to have more children if the relationship is positive. In addition, studying the implications 

of birth order will help in identifying the optimal number of children to maximize their 

educational achievement.   
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DATA AND METHODOLOGY 

This study uses the 5% public use sample from the 2010 Brazilian Population Census. 

The Brazilian census collects data for various demographic and socioeconomic indicators every 

ten years. Thus, 2010 is the most recent year for which data are available. The Brazilian census is 

a micro-level cross-sectional dataset that identifies households and individuals with unique codes 

which can be used to study differences among households for various indicators. Since the 

dataset only records the number of children present in the household, using years of schooling 

completed as an indicator of educational achievement is not prudent, since it would require 

studying an older set of children and they may have elder siblings who have moved out of the 

household. This would introduce measurement error into the sibship size variable. Therefore, 

only 127,516 seven year old children are studied to minimize the likelihood of missing any older 

siblings who might have moved out of the household. The independent variable is therefore a 

dummy variable indicating whether a child is attending school.
7
 

I estimate an Ordinary Least Squares (OLS) regression model in which the dependent 

variable is a dummy indicating whether a child is enrolled in school at age seven, while the 

independent variables of interest are sibship size and birth order. 

I specify the model as: 

                                                             
7
 When seven-year-olds are studied, there is little chance respondents’ older siblings will have moved out of the 

household. In my data, the percentage of children less than one year who have siblings older than eight living in the 

household (13%) old is only 2 percentage points lower than the percentage of children seven years old with siblings 

older than 15 living in the household (11%).  In both cases, the age groups being compared are eight years apart. 
Since my analysis focuses on the siblings of seven-year-olds in these data, these estimates suggest that about 

(2⁄13*100) = 15% of older siblings over the age of 15are missing from the dataset. Out of the 341,119 children and 

their siblings in this dataset, only 31,529 are older than 15. Inflating this number by 15% (31529⁄0.85) yields 37,092. 

This means that about (37,092 – 31,529) = about 5564 children are missed. This is only about 2% of the toral 

number of children captured by this study. 
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InSchooli = β0 + β1 SibshipSizei + β2 BirthOrderi + β3 Femalei + β4 FatherEducationi + β5 

MotherEducationi + β6 FatherOccupationi + β7 MotherOccupationi + β8 BothParentsPresenti + 

β9 Incomei + β10 Urbani + β11 Statei + β12 Blacki + β13 Asiani + β14 Browni + β15 Nativei + β16 

HouseOwnershipi + β17 Electricityi + β18 Wateri + β19 Bathrm + β20 Sewagei + β21 Phonei + β22 

Interneti + β23 Trashi + ui 

 This model also includes a number of control variables that might be correlated with my 

dependent and key independent variables. The control variables include various demographic, 

socioeconomic, and other household characteristics. These variables are defined in Table 1 (next 

page). 
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Table 1. Variable Definitions for This Study 

Variable Definition 

InSchool The dependent variable is a dummy variable indicating whether the 

child has attended any school. 

SibshipSize A measure of the number of siblings in the family including the child 

him or herself. 

BirthOrder Birth order, which is measured using a series of dummy variables, 

constitutes a second key independent variable in some models. 

Demographics Controls 

Female A dummy variable indicating the gender of the child. 

Black, Asian, Brown, 

Native 

A series of dummy variables indicating ethnicity of the child. 

Socioeconomic Status Controls 

FatherEducation A continuous variable measuring the years of education obtained by 

father of the child. 

MotherEducation A continuous variable measuring the years of education obtained by 

mother of the child. 

FatherOccupation A series of dummies indicating the father’s occupation. 

MotherOccupation A series of dummies indicating the mother’s occupation. 

BothParentsPresent A series of dummies indicating whether the child has both parents 

present and, if not, which one is present. 

Income A continuous variable that measures the total family income of the 

child in Brazilian Real. 

Urban A dummy variable indicating urban or rural residence. 

State A series of dummies for the state of residence. 

HouseOwnership A dummy variable that indicates whether the family of the child owns 

their house. 

Other Controls for Household Characteristics 

Water A dummy variable indicating whether the house where the child lives 

has water supply.  

Bathrm A dummy variable indicating whether the house where the child lives 

has a bathroom. 

Sewage A dummy variable indicating whether the house where the child lives 

has access to a sewage system. 

Phone A dummy variable indicating whether the house where the child lives 

has a phone connection (including cell phones). 

Internet A dummy variable indicating whether the house where the child lives 

has an internet connection. 

Trash A dummy variable indicating whether the house where the child lives 

has access to trash disposal service. 
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DESCRIPTIVE STATISTICS 

 Table 2 provides descriptive statistics for the dependent and key independent variables: 

school enrollment, sibship size and birth order. Table 3 contains descriptive statistics for the 

characteristics of parents of the children in my sample. These characteristics include educational 

attainment, occupation and marital status. Table 4 reports descriptive statistics for other control 

variables including demographics and household characteristics. 

As shown in Table 3, about half of the children in my sample are in school. About 54% 

of these children have either no siblings or one sibling (sibship size of 1 or 2). Sibship size has a 

mean of 2.74 and a median of two. Only about 22% of the families have a sibship size higher 

than four. Not surprisingly, about 72% of the children in my sample are therefore first or second-

born. School attendance and sibship size have a correlation coefficient of -0.0155, which is 

statistically significant at 1% level. The correlation between school attendance and birth order is 

-0.0131, statistically significant at 1% level. 

Table 2. Distribution of Children in School, Sibship Size and Birth Order 

Children Percentage 

In School 49.6% 

Not in School 50.4% 

 Sibship Size Birth Order 

1 17.53% 39.93% 

2 36.49% 32.02% 

3 23.54% 15.71% 

4 11.14% 6.59% 

5 5.37% 3.04% 

6 or more 5.93% 2.71% 

Mean 2.74 2.11 

Median 2 2 

n = 127,516   
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Table 3 shows the descriptive statistics for parents of the children in my sample. In 

general, mothers are more highly educated, with 9.74% of them having college education or 

higher, as compared to 6.6% of fathers. About 12.3% of children do not have a father present and 

about 1.7% do not have a mother present. 

Table 3. Descriptive Statistics of Parents 

Education 

 Father Mother 

No Education 7.59% 5.23% 

Primary 54.13% 58.09% 

Secondary 19.43% 25.78% 

College 2.17% 3.27% 

University 4.44% 6.47% 

Not present 12.25% 1.17% 

Occupation   

 Father Mother 

Legislator, senior official or managers 2.76% 1.39% 

Professional 3.14% 5.73% 

Technician or associate professional 3.73% 2.25% 

Clerks 1.78% 2.95% 

Service worker and shop and market 

sales 7.90% 9.32% 

Skilled agricultural or fishery worker 12.37% 6.56% 

Crafts and related trades worker 14.11% 1.65% 

Plant and machine operator or 

assembly 9.22% 2.31% 

Elementary occupations 16.22% 16.71% 

Armed forces 0.56% 0.02% 

Other occupations 4.67% 3.10% 

Not working 11.30% 46.84% 

Not present 12.25% 1.17% 

Marital Status   

 Father Mother 

Single/Never Married 0.09% 1.34% 

Married/In union 86.60% 86.67% 

Separated/Divorced 0.91% 9.88% 

Widowed 0.16% 0.94% 

Not present 12.25% 1.17% 

n = 127,516   
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Table 4 presents descriptive statistics for the other control variables included in my 

model. Average family income is R$1538.41 per month, with a maximum of R$30500 per month. 

The proportion of children living in urban areas is 73%. About 49% of the children are female. 

Around 88% of the households have piped water connections and about 80% have trash collected 

by a sanitation service, but sewage connection is less common. While 85.5% of households have 

bathrooms available, only 49% are connected to a sewage system. Surprisingly, only 26.3% of 

the households have a computer and only 18.6% have internet access.  

Table 4. Descriptive Statistics for Other Control Variables 

Socioeconomic Characteristics    

 Mean Min Max Std Dev. 

Income(R$/month) 1538.43 0 305000 3322.37 

Urban Residence  72.57% 0 1 0.4462 

Home Ownership 69.87% 0 1 0.4588 

Demographics     

Female 48.96% 0 1 0.4999 

Race     

      White 43.74% 0 1 0.4961 

      Black 5.22% 0 1 0.2225 

      Mixed 49.22% 0 1 0.4999 

      Asian 0.87% 0 1 0.0929 

      Indigenous 0.94% 0 1 0.0964 

Other Households Characteristics    

Piped Water 87.91% 0 1 0.3260 

Bathroom Available 85.47% 0 1 0.3524 

Connected to Sewage 48.88% 0 1 0.4999 

Phone Available 74.81% 0 1 0.3974 

Trash Disposal 80.32% 0 1 0.4341 

Computer Available 26.29% 0 1 0.4400 

Internet Available 18.58% 0 1 0.3889 

n = 127,516     
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REGRESSION RESULTS 

 Table 5 summarizes regression results for different specifications of the model. Model 1 

controls only for children’s demographic and socioeconomic characteristics. Model 2 adds 

controls for household utilities and facilities. Model 3 adds more controls for parental 

characteristics including education, occupation and marital status. Model 4 controls for all of the 

variables mentioned above and includes dummies for the state of residence. Robust standard 

errors are reported in parentheses directly below each coefficient. Demographic weights are used 

for each regression model. 

 Model 1 does not yield statistically significant coefficients for either of the key 

independent variables. However, all other models yield statistically significant results for the key 

independent variables. Sibship size has a positive coefficient with a magnitude ranging from 

0.0094 to 0.0104; birth order has a negative coefficient with magnitude ranging from -0.0057 to 

-0.0088. The signs on these coefficients are not surprising. Although most of the studies find 

sibship size to be negatively related to educational achievement, some studies find positive 

relationship. It is also noteworthy that the magnitude of coefficients on the key independent 

variables increases when controls are successively added to the model. However, the magnitude 

is somewhat small. A first-born child with five siblings is only about six percentage points more 

likely to enroll on time as compared to an only-child. Moreover, the last-born child with any 

number of siblings is not any more likely to enroll on time than an only-child because the 

positive effect from sibship size on the likelihood of on-time enrollment is canceled by the 

negative effect from birth-order. 
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 The biggest jump in the magnitudes of the coefficients is from model 1 to model 2. These 

results indicate that excluding household utilities from the model negatively biases the 

coefficient on sibship size and positively biases the coefficient on birth order. Adding more 

controls does not substantially affect the coefficient on sibship size. However, controlling for 

parental characteristics increases the magnitudes of the coefficient of birth order. This finding 

shows that some of these parental characteristics are associated in the same direction with birth 

order and with on-time enrollment. 

Table 5. Regression Results for Different Specifications 

Dependent Variable: Probability of the child being in school 

 
(1) (2) (3) (4) 

Key Independent Variables     

Sibship size 0.0028 

(0.0022) 

0.0094** 

(0.0023) 

0.0101** 

(0.0023) 

0.0104** 

(0.0023) 

Birth order -0.0029 

(0.0024) 

-0.0057** 

(0.0024) 

-0.0084** 

(0.0022) 

-0.0088** 

(0.0024) 

Demographic Characteristics     

Female 0.0096** 

(0.0033) 

0.0095** 

(0.0033) 

0.0093** 

(0.0033) 

0.0092** 

(0.0033) 

Black -0.0282** 

(0.0077) 

-0.0221** 

(0.0078) 

-0.0259** 

(0.0078) 

0.0025 

(0.0079) 

Native -0.0943** 
(0.0174) 

-0.0603** 
(0.0175) 

-0.0559** 

(0.0176) 

-0.0519** 

(0.018) 

Asian -0.0282 

(0.0181) 

-0.0227 

(0.018) 

-0.0217 

(0.018) 

0.0016 

(0.0179) 

Mixed -0.0254** 

(0.0036) 

-0.0182** 

(0.0037) 

-0.0198* 

(0.0037) 

0.0085* 

(0.0038) 

Socioeconomic Characteristics     

Family Income (R$x1000) -0.001* 

(0.0005) 

-0.0012* 

(0.0005) 

0.0006 

(0.0005) 

0.0002 

(0.0006) 

Urban Residence 0.0207** 

(0.0038) 

-0.0265** 

(0.0056) 

-0.0266** 

(0.0058) 

-0.0180** 

(0.0058) 

Own House 0.0016 

(0.0037) 

0.0072* 

(0.0037) 

0.0093* 

(0.0037) 

0.0154** 

(0.0037) 
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Utilities     

Electricity  0.0372** 

(0.0101) 

0.0342** 

(0.0102) 

0.0457** 

(0.0103) 

Water Supply  0.0323** 

(0.0063) 

0.0311** 

(0.0063) 

0.0078 

(0.0064) 

Sewage Connection  0.0168** 

(0.0039) 

0.0165** 

(0.0039) 

0.0012 

(0.0041) 

Trash Collection  0.0149* 
(0.0062) 

0.0125* 

(0.0062) 

0.0049 

(0.0062) 

Bathroom  0.0448** 

(0.006) 

0.0437** 

(0.006) 

0.0383** 

(0.0061) 

Phone  0.0151** 

(0.0049) 

0.0135** 

(0.005) 

0.0093 

(0.005) 

Computer  0.0122 

(0.0064) 

0.0198** 

(0.0065) 

0.0025 

(0.0065) 

Internet  -0.0224** 
(0.0071) 

-0.006 

(0.0072) 

-0.0084 

(0.0072) 

Intercept 0.4856** 
(0.0062) 

0.3665** 
(0.0117) 

0.5917** 
(0.1449) 

0.5553** 
(0.1504) 

R
2
 0.0013 0.004 0.0071 0.0244 

Other Controls 
    

Parental Characteristics No No Yes Yes 

State of Residence No No No Yes 

n 127,516 127,516 127,516 127,516 

     

* Significant at 5% level 

** Significant at 1% level 
    

     

 

 

Control Variables 

 As shown in Table 5, several of the control variables have statistically significant 

coefficients. Female children are about 1 percentage point more likely to enroll on time. The 

coefficient of Mixed race is now statistically significant in the opposite direction. Urban 

residence seems to be negatively related with on-time enrollment when controlling for more 
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variables than only socioeconomic characteristics. Availability of the household utilities 

increases the likelihood of on-time enrolment. 

Fully Interacted Model 

 Table 6 presents coefficients for the key independent variables in a fully interacted model 

that controls for all other variables presented in Table 6 under Model 4. This model includes 

separate dummy variables for every combination of sibship size and birth order. Robust standard 

errors are reported directly under the respective coefficients in parentheses. Marginal F-statistic 

p-values are also reported for each sibship size and birth order. This specification allows for a 

non-linear relationship between the dependent and the key independent variables.  

Table 6. Coefficients in a fully interacted model 

Dependent Variable: Probability of enrolling in school on time, 127516 observations 

  Birth Order 
p-values 

for F-stat Sibship Size 1 2 3 4 5 6 

1 Reference 
Category 

      

2 0.0154** 

(0.0057) 

-0.0027 

(0.0054) 

    0.0025 

3 0.0173* 

(0.0087) 

0.0294** 

(0.0069) 

-0.0011 

(0.0066) 

   <0.0001 

4 0.0130 

(0.0172) 

0.0330** 

(0.0112) 

0.0038 

(0.0095) 

0.0088 

(0.0096) 

  0.0577 

5 -0.0339 
(0.0409) 

0.0327 
(0.0207) 

0.0122 
(0.0150) 

0.0321* 
(0.0134) 

0.0001 
(0.0141) 

 0.1107 

6 0.0175 

(0.1032) 

-0.0001 

(0.0474) 

-0.0604* 

(0.0237) 

0.0388* 

(0.0166) 

0.0299* 

(0.0143) 

0.0115 

(0.0114) 

0.0078 

p-values for 

F-stat 

 <0.0001 0.0996 0.0169 0.1112 0.3152 <0.0001 

*Significant at 5% level 
** Significant at 1% level 

Note: The remaining results for this regression model are presented in the Appendix 2. 
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 This model produces some interesting results. Most the coefficients on the diagonal, 

which correspond to children born second-to-last and third-to-last, are positive and statistically 

significant. The magnitudes of the coefficients range from 0.122 to 0.388, with the former being 

statistically insignificant. Contrary to what resource dilution model suggests, this model predicts 

that having more siblings is positively associated with being enrolled in school on time, which is 

more consistent with the confluence model. If we look at the children born last or before third-to-

last, the coefficients are not statistically significant and have inconsistent signs. The coefficients 

on children born before third-to-last also have very large standard errors as compared to other 

coefficients. F-statistic p-values also become larger for sibship sizes higher than three and birth 

order lower than four. All these findings suggest that children with one or two younger siblings 

tend to have a stronger chance of enrolling on time than only-children; that children born last do 

not differ much from only-children; and this model is less informative for the children with more 

than two younger siblings. However, similar to the results in Table 5, the magnitude of these 

coefficients is too small to have much practical significance. 
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CONCLUSION 

 This study tested the hypothesis that the number of siblings (sibship size) is negatively 

associated with the educational achievement of children in Brazil. I use on-time enrollment of 

seven years old children as proxy variable for educational achievement and find that the 

relationship between sibship size and educational achievement is in fact positive. I also find that 

higher birth order (which refers to younger siblings) is negatively associated with on-time 

enrollment. However, these results only hold consistently among children with one or two 

younger siblings. Among children with more than two younger siblings, the birth order 

coefficients varied based on sibship size (see Table 6). On time enrollment is not significantly 

different for children born last as compared to only-children. 

 Most previous studies find evidence of a negative relationship between sibship size and 

educational achievement in developed countries. However, some studies from developing 

countries, such as Kenya and Botswana, find evidence of a positive relationship between these 

variables (Gomes, 1984; Chernichovsky, 1985). My results from Brazil are consistent with 

findings from these developing countries. 

 My findings are not directly comparable to those in previous literature because on-time 

enrollment has not been used as a proxy for educational achievement before. However, the 

direction of the association is comparable. The results from this study are the opposite of what 

resource dilution model suggests. Inferring from the resource dilution model, higher sibship size 

should be negatively related to on-time enrollment. However, the results from this study show 

that only the raw correlation between these variables is negative in Brazil. When I control for 

other variables such as socioeconomic and demographic characteristics, the relationship becomes 
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positive. These results are partially consistent with confluence model’s propositions. The 

confluence model suggests that children benefit in terms of education by having younger siblings 

to teach. This study finds a similar pattern among children with one or two younger siblings.  

My results are also consistent with the findings of Gomes (1984) and Chernichovsky 

(1985) in Kenya and Botswana, respectively. Both studies find evidence of positive relationship 

between sibship size and educational achievement and a negative relationship between birth 

order and educational achievement. The authors suggest that these relationships might be the 

result of the distribution of labor among children; parents need someone to help them in the 

household, and some parents may also need their children to work to support the family. Having 

more children allows them to send some of them to school while the others help with work. A 

similar dynamic might be occurring in Brazil, where children are more likely to enroll on time if 

they have more siblings. 

This study is missing crucial information such as whether the child’s parents are planning 

to have more children. Omission of such information might have biased the results of this study. 

It would be difficult to predict correctly the direction or magnitude of this bias. Additionally, 

measurement error in the sibship size variable is introduced by unavailability of data regarding 

the children who were not living with their parents at the time of data collection. However, this 

bias should be minor since this study ensures that most siblings are captured in the model as 

explained in the data and methods section (see footnote 7). 

This study shows that children are more likely to be enrolled in school on time if they 

have more siblings. However, the magnitude of this relationship is too small to have much 

practical significance. Moreover, the relationship between sibship size and educational 
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achievement might vary in different countries. Thus, it is inaccurate to generalize findings from 

any one country to another. Finally, further research on this topic with more complete data for 

Brazil and other countries is warranted to find nature of this relationship in different contexts. 
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APPENDICES 

Appendix 1: School Enrollment in Brazil by Age  

 

 

 

 

 

 

 

  

Age 

 

% In School 

Less than 1 year 0 

1 year 

 

0 

2 years 

 

0 

3 years 

 

0 

4 years 

 

5.91% 

5 years 

 

14.57% 

6 years 

 

30.19% 

7 years 

 

49.60% 

8 years 

 

81.23% 

9 years 

 

91.91% 

10 years 

 

94.94% 

11 years 

 

96.74% 

12 years 

 

97.73% 
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Appendix 2: Remaining Results from Table 6 

 Dependent Variable:  Probability of enrolling in school on time, 127516 observations 

Variables Coefficient Robust Std. Error p-value 

Sibship size and Birth order See Table 1 

Female 0.0091 0.0033 0.006 

Black 0.0025 0.0079 0.755 

Native -0.0497 0.018 0.006 

Asian 0.0019 0.0179 0.916 

Mixed 0.0084 0.0038 0.028 

Family Income (R$x1000) 0.0002 0.0006 0.684 

Urban -0.0177 0.0058 0.002 

Own House  0.0155 0.0037 <0.001 

Electricity 0.0444 0.0103 <0.001 

Water Supply 0.0077 0.0064 0.231 

Sewage 0.0013 0.0042 0.757 

Trash 0.0048 0.0062 0.445 

Phone 0.0088 0.005 0.078 

Bathrooms 0.0381 0.0062 <0.001 

Computer 0.0031 0.0065 0.641 

Internet -0.0078 0.0072 0.281 

Intercept 0.5607 0.151 <0.001 

 

Note: R
2
 for this model is 0.0248; family characteristics and state of residence are added as 

controls. 
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