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This study uses a large and representative sample of adolescents to test the theoretically informed hypotheses comparing adolescent
singletons with those who have siblings. The results found that, for academic related outcomes (educational expectations, time
spent on homework, and self-reported grades), there are no differences between singletons and firstborns who have any number
of younger siblings. Singletons are also not different from laterborns from two-child families. In contrast, singletons are more
advantageous compared to laterborns who have two or more siblings on educational expectations and grades. Singletons also spend
more time on homework than laterborns who have three or more siblings. For psychosocial outcomes (psychological distress,
susceptibility to negative peer pressure, and problem behaviors), singletons are not different from both firstborns and laterborns
with any number of siblings. The findings suggest that singletons are not at any disadvantage compared to their peers who have
siblings and they enjoy some advantages over laterborns from medium to large families on academic related outcomes.

1. Introduction
It is a common belief that siblings provide a necessary
social environment for a child’s normal development. Recent
surveys based on nationally representative samples of the US
population indicate that only about 3–3.5% of respondents
replied that one child would be the ideal number of children
for a family [1, 2]. However, the US Census of 2008 showed
that 20% of American families had only one child [3]. With
a societal trend towards increasingly smaller families, the
proportion of singletons (i.e., only children) has been growing in America. This is partly due to people getting married
and having children at a later age, along with more serious
concerns for family’s financial situations [2]. Therefore, the
well-being of singletons deserves due attention. Our study
thus addresses the concerns that whether singletons, with
their rising number, can do well in their academic tasks to
get prepared for future careers and whether they can grow
into healthy and responsible citizens.

There are two views in the existing literature regarding
the welfare of singletons compared to those who have
siblings. One view, originally proposed by early psychiatrists
and psychologists [4, 5] and consistent with the popular
thinking [6, 7], sees only children as relatively problematic
and disadvantaged. With only one child, parents are likely to
yield to the only child’s demands. Overindulgence is more
likely to characterize the parenting style for singletons and
thus more likely to mold them into self-centered, dependent,
temperamental, and maladjusted individuals [2, 6, 8, 9].
Singletons are also expected to be deficient in social skills
because they do not have siblings to interact with. Early
psychologists even called singletons as a “disease in itself ”
(G. Standley Hall, as cited in [5]: 547) and society would be
better off if “there are no only children” [4]. Similar concerns
have been voiced in Chinese literature that China’s “onechild” state policy, in effect since 1979 to combat population
explosion, is likely to produce a large number of social misfits
[10–14]. This unflattering image has influenced the perception
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of psychology counselors, who tend to have preconceptions of
only children as more likely to have problems [15].
Another perspective, more based on empirical research,
views the single-child status in more positive terms. Studies to
date have not provided support for the unfavorable depictions
of only children (see updated review by [16]). The results
from the meta-analyses of research conducted in the Western
settings have reported that only-children are either about
the same or more advantageous than children who have
siblings [17–19]. Compared to children from medium and
large families, singletons have reportedly scored higher in
school performance and had higher achievement motivation,
higher self-esteem, and higher abilities, especially in verbal
skills. Studies have not found significant differences between
only children and those who have siblings in the domains of
adjustment and sociability [16, 17]. Singletons are more prevalent in China due to the Chinese government’s enforcement
of one-child policy. Studies of only children in China have
reported that they do better than those who have siblings in
academic performance [13, 20, 21], educational expectations,
association with conventional peers, and psychological and
behavioral adjustments [22].
Yet empirical findings to date are by no means in consensus regarding the well-being of singletons. Even the relatively
more consistent pattern for only children’s better academic
performance has variations. Some studies based on Western
data reported that only children either showed no difference
or even scored slightly lower on test scores or educational
attainment than their counterparts from small families (i.e.,
two-child families) [23, 24]. The findings comparing singletons and those with siblings on academic achievement seem
to vary by age too. Among preadolescents, singletons have
been reported to perform better academically than those with
siblings. Among adolescents, however, there are apparently
no differences between singletons and those who have one
sibling, although singletons still have higher scores than those
who have multiple siblings (see review by [16]). A study
on singletons in China has not found significant differences
between singletons and nonsingletons in their self-reported
school performance [22].
Studies focusing on personality traits and psychological characteristics have also provided mixed findings [16].
Whereas some studies have reported no differences between
singletons and those who have siblings [13, 16], some have
reported more positive outcomes for singletons [20, 22], and
still others have presented less favorable outcomes [25, 26].
Using a clinical sample of disrupted families in therapy, Weiss
[27] has observed that only children from divorced families
are significantly worse off compared to those who have
siblings. Polit’s study [28], however, has used a nonclinical
sample and found only children from divorced families are
doing better in a number of psychological outcomes than
those with siblings. Based on a nationally representative
sample of kindergarteners, Downey and Condron [29] have
reported that children who have siblings are doing better
than only children in forming and maintaining friendships.
Bobbitt-Zeher and Downey’s study [30], however, has used a
nationally representative sample of adolescents and reported
no difference between singletons and those who have siblings
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in social skills measured by peer nominations regarding
friendship.
The mixed findings on only children from the existing
research are partly due to limitations and methodological
differences including sample size, measurement, and source
of data [13, 16]. What is more, studies on only children have
mostly been data driven searching for differences instead of
being guided by theories. There has been some development
of theoretical perspectives, which, however, have been used as
post hoc explanations of the results [17] rather than guiding
theoretical frameworks.
In an attempt to further clarify the existent findings
with theoretical guidance, our study uses a large and
representative sample of high school students to test our
theoretically informed hypotheses regarding the advantages/disadvantages of adolescent singletons in comparison
with those who have different number of siblings. We also
compare singletons with firstborns and laterborns, respectively, to permit for birth order effects. Two domains of
outcomes that parents of only children may be most concerned of will be the focus of our study. (1) Academic
domain: how do only children compare to those who have
siblings in school related outcomes? (2) Psychosocial domain:
how do only children compare to those who have siblings
in healthy growth and responsible behavior? This second
domain is especially important. Adolescence is a stage of
human development that is apparently more capricious than
any other stages. Past studies have noted that psychological
and behavioral problems (such as mood disruptions and risk
behaviors) tend to occur more frequently during adolescence
than any other stages of the life cycle [31].

2. Theoretical Framework
Our study is theoretically informed by the confluence model,
the resource dilution model, and attachment theory. These
three theoretical perspectives focus on the influence of the
family size on children’s outcomes. Although they argue for
the same causal relationship, the mechanisms proposed in
these three theories vary.
2.1. The Confluence Model. The confluence model attempts
to explain the relationship between family size and children’s intelligence [32]. The model focuses on the aspect of
family intellectual environment and argues that children’s
environment is primarily defined by the family they live in.
Thus, children’s family experience has the most important
influence on their intelligence. The model’s name refers to the
phenomenon that various levels of intellectual maturity in a
family (such as maturity of parents and that of children at
different age) are flowing together and influencing each other;
the average level of intellectual maturity keeps changing,
especially when a new born joins the family [33]. The level of
intelligence in the family stands for the average of combined
intelligence of all members without controlling for age. Thus
singletons or firstborns mainly interact with adults, which
is presumably more stimulating for intellectual growth. As
each new child is born to the family, the level of intelligence
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in the family is lowered to accommodate the younger one.
The laterborn children not only interact with parents but
also with older siblings, whose maturity levels depend on
their age. Various predictions of the confluence model have
been supported by later studies [33–35]. Thus the confluence
model explains the advantages of only children’s academic
advancement in terms of their interactions primarily with
adults in the family, which facilitates their intellectual growth.

intellectual environment including the time used in teaching
children; and (3) interpersonal resources, which encompass
parental attention, love, encouragement, time, and so forth.
Thus any parental resources invested in the early-born will
reduce the availability of the resources for the laterborn. This
prediction is in accordance with the advantage of singletons,
whose well-being is maximized because parents are able to
invest fully in their only children.

2.2. The Resource Dilution Model. Similar to the confluence
model but simpler in explanation, the resource dilution
model also presents an argument regarding the relationship between family size and children’s outcomes [36].
Researchers have long been looking for influential factors
on educational attainment. The number of siblings at home
has been reported to be inversely related to educational
attainment [24, 37, 38]. The resource dilution model offers
a simple explanation for this relationship [36]. Starting with
an assumption that family resources are finite, the resource
dilution model argues that each child that joins the family
will dilute the family resources and make every other child in
the family receive a smaller share. Blake [36] describes three
types of finite family resources: (1) settings, which refer to
“types of homes, necessities of life, and cultural objects (like
books, pictures, music, and so on;)” (2) opportunities, which
include “specific chances to engage the outside world;” and (3)
treatments, which include “personal attention, intervention,
and teaching” ([36], p. 422). The resource dilution model
asserts that these resources are divided by the number of
children in a family and the quality of children’s lives drops as
the family expands. It is further tested that some resources,
such as economic ones, are more finite than others and
will drop more rapidly as the number of children increases.
Interpersonal resources, such as parental attention, have a
relatively less severe decline since it is relatively feasible for
parents to stretch their attention and energy than economic
resources [39].
The causal reasoning regarding the relationship between
family size and children’s outcomes can be readily applied
to the advantages of the singleton status comparing to those
with siblings. Unlike children with siblings who have to
compete for the scarce financial resources as well as parental
attention, singletons have these undivided properties, which
are supposed to contribute to their education opportunities,
their physical health, and their general well-being [7, 17]. Singletons’ parents may also have higher expectations for their
only child than parents of multiple children. A heightened
parental expectation can be instrumental for the development
of achievement motivation [7, 11].
In line with the resource dilution model, Hertwig et al.
[40] address the parental investment in raising children. The
concept of parental investment refers to the cost that parents
make in raising a child, which, as a result, will diminish
parents’ ability to invest in other children [41]. Hertwig and
his associates propose three general categories of parental
resources that can be invested: (1) material resources, which
represent financial wealth and anything that can be obtained
with money; (2) cognitive resources, which refer to the family’s

2.3. Attachment Theory. Attachment literature also informs
our theoretical reasoning regarding singletons’ development.
Attachment theory is originally based on the parent-infant
relationship, with a basic premise that the primary goal of an
infant attachment system is to obtain and keep the caregiver at
the time of need. Caregiver’s availability and responsiveness
tend to result in a felt security in infants, which is a fundamental feeling of the environment as safe, others as loving,
and oneself as valuable [42]. With repeated interactions
with the attachment figures/caregivers, children are likely to
develop an internal working model or representation about
attachment, which is to be incorporated into the personality
and forms a prototype to guide future relationships [43, 44].
Subsequent research has confirmed the importance of the
attachment relationship beyond infancy. Attachment bonds
with parents during adolescence continue to provide a solid
basis for adolescents’ psychological well-being [45, 46].
Attachment theory’s focus on the early relationship with
caregivers lends support for the argument on singleton’s
well-being. Parents of only children and firstborns have
reportedly been more anxious and tense in childcare at
their first experience of parenthood [47]. At the laterborns,
childcare gets easier with experience and parents become
increasingly calmer. The higher level of parental anxiousness
of only children leads to their greater extent of concern and
responsiveness to their children’s needs [7]. Whereas popular
thinking tends to see this kind of attentive and responsive
parenting as indulgence and overprotection with unwanted
outcomes, it is regarded as desirable by attachment theory
for providing children with a sense of security that is fundamental for their healthy development. Therefore, greater
parental attention devoted to only children is expected to be
instrumental in facilitating their development of intellectual
competence, psychological confidence, and mature social
behaviors.
In sum, the confluence model informs us that singletons will benefit from a higher proportion of interactions
with adults at home for their intellectual development. The
resource dilution model and attachment theory inform us
that the undivided economic resources coupled with undivided and heightened parental availability, attentiveness, and
responsiveness will benefit singletons more than those who
have siblings both in academic development and in overall
healthy development. Thus,
Hypothesis 1. Singletons will fare better than those who
have siblings in academic related outcomes.
Hypothesis 2. Singletons will fare better than those who
have siblings in psychosocial adjustment.
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In comparing singletons with nonsingletons, it is essential
to consider birth-order effects because firstborns are also only
children in the family until younger siblings arrive. Birth
order studies have consistently observed a negative relationship between birth order and intellectual performance; that
is, firstborns tend to perform better than secondborns, secondborns are likely to do better than thirdborns, and so forth
[48, 49]. Birth order causally influencing intelligence has been
hotly debated for decades and is “replete with contradictory
findings and long-standing conceptual disagreements” ([50],
p. 1711). The confluence model [32, 51, 52] and the resource
dilution model [24, 36] suggest that firstborns have higher
cognitive development than laterborns because the former,
like singletons, have the benefits of interacting with adults
only and enjoying undivided family resources as well as
parental attention during their early years, which are presumably more important for their cognitive development. Each
laterborn’s arrival will dilute the existing mental maturity
level and other resources in the family, resulting in a less
optimal environment for intellectual growth. In contrast,
competing explanations such as admixture hypothesis [53–
56] arguing that the findings of the relationship between birth
order and intelligence are a methodological artifact due to
using between-family data to test within-family hypotheses.
The relationship between birth order and intelligence is
claimed to be spurious due to socioeconomic status, family
size, maternal age, parenting style, macro levels of neighborhood, and school effects [54].
Some empirical studies have reported that singletons are
not different from firstborns in intellectual performance [17,
20]. However, there have also been inconsistent reports about
firstborns in younger age doing less well than laterborns,
which has prompted the confluence model to add a teaching
function [57]. The revised confluence model explains that
firstborns in their early years may lag behind laterborns in
intellectual performance. Around 11 years of age, however,
firstborns will start to outperform laterborns due to the
benefits of their tutoring younger siblings. It is posited that
tutoring will boost intelligence of the tutor rather than the
tutee. Thus, firstborns’ intellectual performance not only
surpasses that of laterborns but also of singletons, the latter
never having an opportunity to tutor younger siblings and
thus at a disadvantage in cognitive development. Since the
age group in our study is adolescence, the confluence model
would expect only children to do less well than firstborns
in academic related outcomes. We will perform additional
analyses comparing singletons with firstborns and laterborns
to clarify the potentially confounding birth order effects.

3. Method
3.1. Sample. Our study uses the survey data collected from
approximately 10,000 adolescents from six high schools in
northern California and three high schools in Wisconsin
during 1987-1988 school year. All of the students from 9th
through 12th grades were targeted in the survey. About 15%
of the students were absent on the survey dates and about
5% refused to participate. Approximately 80% of the students
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returned usable questionnaires. For the total sample, 46.1%
of the students were males and 53.9% were females. Threefourth of the students (75.6%) were from California and
24.4% from Wisconsin. There were 10.2% from an urban area,
76.9% from suburban areas, 3.1% from a farm area, and 9.8%
from an inner city of a metropolitan area. Four ethnic groups
yielded sufficient cases for analysis: 66.7% were non-Hispanic
whites, 7.1% were African Americans, 10.8% were Hispanics,
13.7% were Asians, and 1.6% belonged to other ethnic groups.
For parental education, 53.2% of the respondents reported
fathers with four-year college education or beyond and 40.3%
reported mothers with this level of education. Nearly twothirds (65.6%) of the respondents lived with two biological
parents, whereas about one-third (34.4%) had other types
of family arrangement. After deleting the cases with missing
data for the study variables, the remaining sample for the
analyses in this study ranges from 6,330 to 9,079.
3.2. Measurement
3.2.1. Control Variables. Control variables include sociodemographic information of gender, ethnicity, and parental
education. To obviate the possible spurious effect of family
disruption on the singleton status and outcome variables [23],
two-parent family structure is also controlled. Ethnicity is
recoded into dummy variables for major ethnic groups of
African American, Asian American, and Hispanic American,
with non-Hispanic white as the reference category. Parental
education takes the average of the highest level of education
obtained by the two biological parents of the respondent. If
the information is reported for only one parent, the measure
takes on the value for the available parent. Family structure is
dichotomized, with two-biological-parent families coded as
“1” and all other families coded as “0.”
3.2.2. Independent Variables. Two measures of sibling sizes,
which ask respondents the number of older and younger
siblings, respectively, are recoded into dummy variables
based on different sibling sizes. There is a dummy variable of
singleton status and four dummy variables for all nonsingletons differentiating those who have one, two, three, and four
or more siblings, respectively, without controlling for birth
order. Next, there are four dummy variables for firstborns
who have one, two, three, and four or more younger siblings.
Finally, four additional dummy variables of laterborns are
recoded to reflect laterborns with one, two, three, and four
or more siblings, respectively.
3.2.3. Dependent Variables. Three variables are selected to
reflect academic outcomes. Educational expectations is a
single item that asks: “considering your situation, what is
the highest level that you really expect to go in school?”
Respondents choose among six levels: 1 = leave school as soon
as possible; 2 = finish high school; 3 = get some vocational
or college training; 4 = finish a two-year community college
degree; 5 = finish college with a four-year college degree; 6 =
finish college and take further training. Self-reported grades
is a four-item index that asks the respondents the average
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grade they receive for each of the following four courses:
math, English, science, and social science, with the response
categories of A, B, C, D, and F (Alpha = .77). The question
about homework is a two-item index that asks the amount
of time the respondents currently put into homework each
week for the two main classes: math and English (Alpha =
.79). Previous research has supported validity of these three
indicators [58, 59].
Three other variables tap psychosocial adjustment. Psychological distress is a six-item index derived from the
Depression Scale of the Center for Epidemiologic Studies
(CES-D) [60]. These items ask how often in a month one
feels nervous or worried, “low,” depressed, tense, irritable,
alone, overtired, having trouble sleeping, losing appetite, or
eating too much. The four response categories are 1 = never,
2 = once, 3 = twice, and 4 = three times or more (Alpha
= .84). Susceptibility to negative peer pressure is a five-item
index: (a) “your friends want you to have a party this weekend
because your parents won’t be home;” (b) “while shopping
your friends decide to take some clothing without paying for
it;” (c) “your friends decide to study from a test answer sheet
that was found before the test;” (d) “you and your friends
find a car with keys in the door and they decide to take it
for a ride;” (e) “your friends decide to buy fake IDs from
someone.” The four response categories for complying with
pressure from friends range from 1 = “definitely would not”
to 4 = “definitely would” (Alpha = .75). Problem behaviors
is a seven-item index: how often one ran away from home,
took something of value from another person, got in trouble
with the police, got into a physical fight at school, carried a
weapon to school, and purposely damaged school property.
The response categories are: 1 = never, 2 = once or twice, 3 =
several times, and 4 = often (Alpha = .82). Previous research
has supported validity of these three indicators [59].
3.2.4. Analyses. Multiple regression is performed in our
statistical analyses. For each of the six dependent variables
there are two different models that control for the same
sociodemographic variables of gender, ethnicity, parental
education, and two-parent family structure. Model 1 takes
sibling size into consideration and enters four dummy variables representing nonsingletons with one, two, three, and
four or more siblings, respectively. Model 2 takes both sibling
size and birth order into account by entering four dummy
variables for firstborns and another four dummy variables for
laterborns to reflect their having one, two, three, and four or
more siblings, respectively. For both models, singleton status
serves as a reference category.

4. Results
Table 1 shows the frequency and percentage distribution
for singletons, nonsingletons, firstborns, and laterborns by
sibling sizes. Eight percent of the total sample was singletons,
higher than the percentage reflected in the national surveys
on desiring one child only in a family [1, 2]. Approximately
one-third of nonsingletons were firstborns and the other twothirds laterborns.
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Table 1: Frequency and percentage distribution of singletons,
nonsingletons, firstborn, and laterborns by sibling size.

Total sample
Singleton
Nonsingleton with 1 sibling
Nonsingleton with 2 siblings
Nonsingleton with 3 siblings
Nonsingleton with 4+ siblings
Total
Firstborn
Firstborn with 1 younger sibling
Firstborn with 2 younger siblings
Firstborn with 3 younger siblings
Firstborn with 4+ younger siblings
Total
Laterborn
Laterborn with 1 sibling
Laterborn with 2 siblings
Laterborn with 3 siblings
Laterborn with 4+ siblings
Total

Frequency

Percent

780
3,267
2,548
1,509
1,919
10,023

8%
33%
25%
15%
19%
100%

1,689
848
327
210
3,074

55%
28%
11%
7%
100%

1,578
1,700
1,182
1,709
6,169

26%
28%
19%
28%
100%

Table 2 presents both unstandardized and standardized regression coefficients for three academic related
outcomes. For educational expectations, Model 1 shows that
nonsingletons who had one or two siblings were not different
from singletons. Those who had three or more siblings reported lower educational expectations than singletons did.
However, Model 2, which further differentiates nonsingletons into firstborns and laterborns with different number
of siblings, reveals what really accounts for the effects of
nonsingletons. Firstborns with any number of siblings were
not different from singletons on educational expectations.
Similarly, laterborns with only one sibling did not differ
from singletons either. Laterborns with two or more siblings,
however, reported lower educational expectations than singletons.
For the outcome variable of homework, Model 1 shows
that nonsingletons who had one or two siblings were not
different from singletons in the homework time spent per
week. Those who had three or more siblings reported shorter
time spent in doing homework than singletons did. Model
2, however, again demonstrates firstborns with any number
of younger siblings were not different from singletons on
homework time. Laterborns with one or two siblings did not
differ from singletons either. The only significant effects are
from laterborns with three or more siblings, who reported
spending less time than singletons on homework.
For self-reported grades, the pattern is again similar.
Model 1 shows that adolescents who had one or two siblings
were not different from singletons. Those who had three
or more siblings reported lower grades than singletons.
In contrast, Model 2 reveals from whom these significant
effects are found. There are no differences between singletons
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Table 2: Academic related outcomes: unstandardized and standardized regression coefficients on educational expectations, homework time,
and grades—comparing adolescents who have siblings with singletons (reference category).
Edu. expectations
Model 1
Model 2
Unstan. Stan. Unstan. Stan.
Female
0.15∗∗∗
0.08
0.15∗∗∗
0.08
∗∗∗
∗∗∗
0.08
0.24
0.08
Asian
0.24
0.02
0.06
0.02
Black
0.07∗
Hispanic
−0.11∗∗∗ −0.04 −0.12∗∗∗ −0.04
0.32
0.19∗∗∗
0.32
Parent edu.
0.19∗∗∗
∗∗∗
0.07
0.13∗∗∗
0.07
Two-parent
0.13
Nonsingleton 1 sib
−0.01
0.00
—
—
Nonsingleton 2 sib
−0.06
−0.03
—
—
−0.04
—
—
Nonsingleton 3 sib
−0.10∗
—
—
Nonsingleton 4+ sib −0.14∗∗∗ −0.06
Firstborn 1 sib
—
—
−0.01
0.00
Firstborn 2 sib
—
—
−0.02
−0.01
Firstborn 3 sib
—
—
−0.01
0.00
Firstborn 4+ sib
—
—
−0.10
−0.02
Laterborn 1 sib
—
—
−0.01
0.00
Laterborn 2 sib
—
—
−0.09∗ −0.03
Laterborn 3 sib
—
—
−0.13∗∗ −0.04
Laterborn 4+ sib
—
—
−0.14∗∗∗ −0.05
Constant
2.77
2.77
0.14
0.15
𝑅2 (adj)
𝑁
9,079
9,079
∗

Homework
Model 1
Model 2
Unstan. Stan. Unstan. Stan.
0.34∗∗∗
0.13
0.34∗∗∗
0.13
∗∗∗
∗∗∗
0.36
0.10
0.35
0.10
−0.25∗∗∗ −0.06 −0.25∗∗∗ −0.06
−0.14∗∗ −0.04 −0.14∗∗∗ −0.04
0.18∗∗∗
0.23
0.18∗∗∗
0.23
∗∗∗
0.14
0.05
0.14∗∗∗
0.05
−0.01
0.00
—
—
−0.07
−0.02
—
—
−0.13∗
−0.04
—
—
−0.15∗
−0.04
—
—
—
—
0.03
0.01
—
—
−0.04
−0.01
—
—
−0.04
−0.01
—
—
−0.03
0.00
—
—
−0.05
−0.01
—
—
−0.08
−0.02
—
—
−0.15∗
−0.04
—
—
−0.16∗∗ −0.05
2.6
2.61
0.11
0.11
8,355
8,355

Grades
Model 1
Model 2
Unstan. Stan. Unstan. Stan.
0.15∗∗∗
0.09
0.15∗∗∗
0.09
∗∗∗
∗∗∗
0.34
0.14
0.34
0.14
−0.28∗∗∗ −0.10 −0.28∗∗∗ −0.10
−0.15∗∗∗ −0.06 −0.15∗∗∗ −0.06
0.12∗∗∗
0.23
0.12∗∗∗
0.23
∗∗∗
0.19
0.12
0.20∗∗∗
0.12
0.01
0.00
—
—
−0.05
−0.03
—
—
−0.09∗∗ −0.04
—
—
−0.08∗
−0.04
—
—
—
—
0.03
0.01
—
—
0.00
0.00
—
—
−0.07
−0.01
—
—
−0.01
0.00
—
—
−0.02
−0.01
—
—
−0.07∗
−0.04
—
—
−0.10∗∗ −0.04
—
—
−0.09∗
−0.04
2.04
2.04
0.15
0.15
8,576
8,576

𝑃 < 0.05; ∗∗ 𝑃 < 0.01; ∗∗∗ 𝑃 < 0.001 (two-tailed tests).

and firstborns regardless of the number of siblings firstborns
had. Laterborns who had one sibling only were also not
different from singletons. Laterborns with two or more
siblings, however, reported lower grades than singletons with
statistical significance.
As demonstrated in Model 2, firstborns, either from
small, medium, or large families, fare as well as singletons
in academic related outcomes. In contrast, only laterborns
from small families (i.e., two-child families) are comparable
with singletons. The laterborns from medium to large families
apparently fare less well than singletons in academic related
outcomes. The noticeable difference between firstborns and
laterborns is consistent with the confluence theory and
resource dilution model about birth-order effects on intellectual development.
The effects from control variables on the three academic
related outcomes were also worth noting. The result for
Model 2 in Table 2 indicated that being a female, having
higher parental education, and living with both biological
parents were positively related to all three academic related
outcomes. They reported higher educational expectations,
longer time spent on homework, and getting higher grades.
Compared to whites, Asian American students reported
higher educational expectations, spending longer time on
homework, and obtaining higher grades. African American adolescents reported spending less time on homework,
and getting lower grades. Hispanic American adolescents

reported lower educational expectations, spending less time
on homework, and getting lower grades. Parental education and living in a two-biological-parent household were
positively related to educational expectations, time spent on
homework, and self-reported grades.
Table 3 reports unstandardized and standardized regression coefficients for psychosocial outcomes. In contrast to
the patterns observed for the academic related variables
in Table 2, different patterns emerged for psychosocial outcomes in Table 3. After controlling for the sociodemographic
background variables, both Model 1 and Model 2 demonstrate
the same result. All nonsingletons in Model 1, or firstborns
and laterborns regardless of their sibling sizes in Model 2, did
not differ from singletons in psychological distress, susceptibility to negative peer pressure, and problem behavior.
Table 3 also presents the effects of control variables on the
three psychosocial outcomes. Female adolescents reported
more psychological symptoms than males but were less
likely to yield to negative peer pressure and had lower
levels of problem behavior. Compared to white adolescents,
Asian American, African American, and Hispanic American
adolescents reported fewer psychological symptoms. Asian
American and African American adolescents were less likely
to yield to negative peer pressure, and Asian American
adolescents also reported lower levels of problem behavior.
Parental education was positively related to psychological distress but negatively associated with problem behavior. Living
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Table 3: Psychosocial outcomes: unstandardized and standardized regression coefficients psychological symptoms, susceptibility to negative
peer pressure, and problem behaviors—comparing adolescents who have siblings with singletons (reference category).
Psychological distress
Model 1
Model 2
Unstan. Stan. Unstan. Stan.
Female
0.52∗∗∗
0.32
0.52∗∗∗
0.32
∗
∗
−0.02 −0.06
−0.02
Asian
−0.06
Black
−0.31∗∗∗ −0.11 −0.30∗∗∗ −0.11
Hispanic
−0.16∗∗∗ −0.06 −0.16∗∗∗ −0.06
0.03
0.01∗∗
0.03
Parent edu.
0.01∗∗
∗∗∗
−0.05 −0.08∗∗∗ −0.05
Two-parent
−0.08
Nonsingleton 1 sib
0.01
0.01
—
—
Nonsingleton 2 sib
0.01
0.01
—
—
Nonsingleton 3 sib
0.00
0.00
—
—
Nonsingleton 4+ sib −0.01
−0.01
—
—
Firstborn 1 sib
—
—
−0.01
0.00
Firstborn 2 sib
—
—
0.00
0.00
Firstborn 3 sib
—
—
−0.01
0.00
Firstborn 4+ sib
—
—
0.01
0.00
Laterborn 1 sib
—
—
0.04
0.02
Laterborn 2 sib
—
—
0.01
0.01
Laterborn 3 sib
—
—
0.00
0.00
Laterborn 4+ sib
—
—
−0.02
−0.01
Constant
2.28
2.27
0.12
0.12
𝑅2 (adj)
𝑁
8,043
8,043
∗

Susceptibility to neg. peer pressure
Model 1
Model 2
Unstan. Stan. Unstan.
Stan.
−0.24∗∗∗ −0.18 −0.24∗∗∗
−0.18
−0.26∗∗∗ −0.14 −0.26∗∗∗
−0.14
−0.20∗∗∗ −0.09 −0.20∗∗∗ −0.09
−0.03
−0.02
−0.03
−0.01
0.00
−0.01
0.00
−0.01
−0.07∗∗∗ −0.05 −0.07∗∗∗ −0.05
0.04
0.03
—
—
0.02
0.01
—
—
−0.01
−0.01
—
—
−0.03
−0.02
—
—
—
—
0.04
0.02
—
—
−0.02
−0.01
—
—
−0.04
−0.01
—
—
−0.11
−0.03
—
—
0.05
0.03
—
—
0.04
0.02
—
—
−0.01
0.00
—
—
−0.02
−0.01
2.27
2.27
0.06
0.06
6,490
6,490

Deviant behavior
Model 1
Model 2
Unstan. Stan. Unstan. Stan.
−0.16∗∗∗ −0.22 −0.16∗∗∗ −0.22
−0.08∗∗∗ −0.08 −0.08∗∗∗ −0.08
−0.01
−0.01
−0.01
−0.01
0.01
0.01
0.01
0.01
−0.01∗∗∗ −0.05 −0.01∗∗∗ −0.05
−0.02∗ −0.03 −0.02∗ −0.03
0.02
0.03
—
—
0.02
0.02
—
—
−0.01
−0.01
—
—
0.02
0.03
—
—
—
—
0.02
0.02
—
—
0.00
0.00
—
—
−0.02
−0.01
—
—
−0.01
0.00
—
—
0.02
0.02
—
—
0.02
0.03
—
—
−0.01
−0.01
—
—
0.03
0.03
1.33
1.33
0.06
0.06
6,330
6,330

𝑃 < 0.05; ∗∗ 𝑃 < 0.01; ∗∗∗ 𝑃 < 0.001 (two-tailed tests).

with two biological parents predicted lower psychological
distress, less susceptibility to negative peer pressure, and
lower levels of problem behavior.

5. Discussion
Our study attempts to investigate differences between adolescents who have no siblings and those who have different
number of siblings in two different domains, academic
related outcomes and psychosocial adjustment. Interesting
patterns have emerged after controlling for sociodemographic background variables of gender, ethnicity, parental
education, and two-parent family structure. For all three
academic related outcomes—educational expectations, time
spent on homework and grades—there is no significant
difference between singletons and firstborns who have any
number of younger siblings. Singletons do not differ from
laterborns from small families (i.e., two-child families) either
but fare better than laterborns from medium to large families
(i.e., three-or-more-child families) in reporting higher educational expectations and getting better grades. Singletons
also spend more time on homework than laterborns from
four-child-families. For psychosocial adjustment, however,
a different pattern is observed. Singletons manage about
the same as both firstborns and laterborns with any sibling

sizes in psychological distress, susceptibility to negative peer
pressure, and problem behaviors.
Our results of comparing singletons and nonsingletons
on academic related issues are consistent with the confluence
model [32, 51], the resource dilution model [24, 36], and
attachment theory [43, 44] and hence support our first
hypothesis in general. Our study provides another confirmation to the reports by other studies [16–19] and is also
consistent with the literature on the relationship between
birth order and intellectual performance [24, 35, 36, 48, 49].
Apparently, family size has a measurable effect on academic
outcomes. A family’s overall mental maturity level, undivided
resources, as well as heightened parental responsiveness and
care may all have assisted singletons in their schooling.
In addition, the benefits of family resources on academic
outcomes also promote firstborns and can be extended
to laterborns but not without decrement. The decreasing
benefits are shown for laterborns from medium to large
families in their reported lower educational expectations, less
time spent on homework, and lower grades.
It is important to note that the observed advantages for
singletons, firstborns, and those from small families remain
in academic related outcomes only. Our second hypothesis
that expects singletons’ faring better in psychological and
behavioral outcomes is not supported because there is largely
no difference between singletons and those who have any
number of siblings. As a matter of fact, this result is consistent
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with other studies that have failed to find differences between
singletons and those who have siblings on adjustment and
sociability [16, 17]. It is reassuring that the draining of family
economic and parental resources from medium to large families does not negatively affect children’s psychosocial wellbeing. The findings may be regarded as somewhat consistent
with the study by Strohschein and her associates [61] that
adding more children into the family does not necessarily
drain parenting resources. Rather, parental behavior may
have gone through readjustment, such as reducing emotional
nurturing and time spent with older children on one hand
and increasing consistent parenting such as limit setting and
ensuring appropriate behavior on the other [61].
Cross-culturally, our findings are consistent with other
studies on Chinese singletons [13, 20–22]. Singletons in China
grow up in an environment where the Chinese government
has implemented the one-child policy throughout the country since 1979 to curb population growth. In contrast, only
children in the Western world are not common. Families
with singletons in the US may have had some unmeasured disadvantages such as disrupted marital relationship
or developmental difficulties of the firstborn [36]. Yet, the
outcomes for only children in these two completely different
cultural environments are remarkably similar. Falbo and
Poston’s studies have found that only children in China
consistently outperform those who have siblings in school
performance and standard tests but they are not different
from those siblinged counterparts in personality, whether
rated by their peers, parents, teachers, or themselves [20]. Liu
and others have reported that Chinese singletons do better
in educational expectations, association with conventional
peers, and psychological and behavioral adjustments [22].
Our study reinforces a clear message sent by those researchers
that singletons are certainly not at a disadvantage. They are
no more spoiled than their siblinged counterparts regardless
of the societal environments in which they have been raised,
whether in China or in the US.
This study contributes to the existing research in debunking the myth on the unfavorable view about singletons. While
singletons do not differ from those who have siblings in
psychosocial adjustment, they are likely to enjoy some measureable advantages over laterborns from medium to large
families in academic related outcomes. Apparently, the myth
of singleton status being problematic or disadvantageous does
not bear any warrant in our study. Despite the commonly held
stereotype about only children being maladjusted and socially
undesirable, they actually fare as well as other adolescents
during this capricious developmental stage. It is reassuring
that singletons are likely to grow into healthy and responsible
citizens, same as those who have siblings. What is more,
singletons, similar to firstborns and those children from
two-child families, are observed with slightly higher levels
of academic outcomes. Nevertheless, we may speculate that
laterborns who are more intelligent or more dedicated in
academics do well in school regardless of family size. It might
be those children who are at the average level or those who are
struggling in school probably benefit more from concentrated
family intellectual properties and financial resources as well
as parental availability of one-on-one care and assistance,
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which may have contributed to a statistical difference in the
academic advantages enjoyed by adolescents who are either
singletons, firstborns, or from small families.
Our study, however, has not found that singletons perform less well than firstborns on academic outcomes as
predicted by the confluence theory. It is possible that singletons’ lack of tutoring benefits on intelligence may not be
reflected in educational expectations, homework time, and
self-reported GPA. Standardized tests, if available, will be a
more rigorous measurement of cognitive performance.
We must admit that the coefficients of laterborns from
medium to large families on academic outcomes are generally small, which suggest small effect sizes. The small but
statistically significant effect sizes could be attributed to a
large sample size. Thus, we should be cautious in drawing our
conclusions regarding the effect of sibling sizes. The findings
merely suggest that there is a very small yet detectable
association between sibling sizes and decrement of academic
outcomes.
We admit the limitation of using an existing data set that
does not have a more adequate measurement of socioeconomic status besides parental education. Although parental
education is defended as the most stable indicator of social
class and it typically accounts for most of the effects of
parental income on children’s achievement [62], measures
of family financial situation, and parental occupation, if
available, it will definitely strengthen the control for the
socioeconomic environment of the family. Another shortcoming of our study is a complete reliance on a single
source of respondents’ self-report, which may have artificially
inflated associations among all variables. Data limitations
also prevent us to study some other domains that people
are concerned of regarding singletons such as temperament,
dependency, self-centeredness, and so on.
This study also leads to more paths for further research.
It is important to continue studying singletons beyond
adolescence and examine how they perform in their adult
roles in career and family. Future research should shed light
on whether singletons’ advantages in academic arena during
childhood and adolescence necessarily translate into higher
socioeconomic status and more productive careers during
adulthood and whether their lack of sibling interaction
during their growing up years may influence their marital
relationship and their own parenting styles.
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