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This article assessed changes in the association between single motherhood and children’s verbal cognitive
ability at age-11 using data from three cohorts of British children, born in 1958 (n = 10,675), 1970 (n = 8,933)
and 2000 (n = 9,989), and mediation analysis. Consistent with previous studies, direct effects were small and
insignificant. For those born in 1958 and 1970 indirect effects, operating through reduced economic and paren-
tal resources, were associated with �.107-SD to �.156-SD lower attainment. Differences between the two
cohorts, and by children’s age when parents separated, were insignificant. For the 2000 cohort, effect sizes for
children born to single mothers did not change significantly (�.112-SD) but attenuated for children whose
parents separated in early childhood (�.076-SD) or while of school age (�.054-SD).

Children in single-mother families typically have
poorer outcomes, across a range of measures, than
those living with both parents. However, many studies
have concluded that, once factors such as low income
and poor maternal mental health are accounted for, the
impact of family structure on cognitive outcomes is
small (see Chapple, 2009, for a review). Yet it is well
known that children who grow up in single-mother
families have different socioeconomic circumstances to
those living with both parents and this is, at least in
part, because they live with a single mother: single
motherhood is linked to reduced income, a high risk of
poverty, worse maternal mental health, poor parenting
practices, and a range of other disruptions, such as
home and school moves and multiple family transi-
tions (Hill, Yeung, & Duncan, 2001; McLanahan, 2009).
As a result, regression-based models comparing chil-
dren in single and two-parent families which condition
on contemporary socioeconomic and psychological
characteristics are likely to underestimate the impact of
single motherhood on their outcomes. Although prior
studies have examined the role that a range of mecha-
nisms play in mediating the relationship between fam-
ily structure and child outcomes (e.g., Carlson &
Corcoran, 2001), they have not previously quantified

the magnitude of these relationships. As a result, the
indirect effect that single motherhood has on child out-
comes remains poorly understood. In this article, using
data from three British birth cohorts and structural
equation models, we address this gap in the literature.
We estimate both the direct and indirect effect of single
motherhood on children’s cognitive attainment and
assess the relative importance of different mechanisms,
including differences, and changes, in economic and
parental resources, in driving attainment gaps.

One of the main objectives of this study is to
assess how the relationship between single mother-
hood and children’s cognitive attainment has chan-
ged over the last 40-years. We do so using data
from three nationally representative cohorts of Bri-
tish children born in 1958, 1970, and 2000. The
direct and indirect effect of single motherhood on
children’s cognitive outcomes may have changed
for the following reason. First, as the prevalence of
single-mother families has grown, the direct effect
may have declined. As Ely, Richards, Wadsworth,
and Elliot (1999) investigate in the context of
divorce, this may operate through

Correspondence concerning this article should be addressed to
Susan Harkness, University of Bristol, Beacon House, Queens
Road, Bristol BS8 1QU, United Kingdom. Electronic mail may be
sent to ecseh@bristol.ac.uk.

The copyright line for this article was changed on November
25, 2019 after original online publication.

© 2019 The Authors
Child Development published by Wiley Periodicals, Inc. on behalf of Society
for Research in Child Development
This is an open access article under the terms of the Creative Commons
Attribution License, which permits use, distribution and reproduction in
any medium, provided the original work is properly cited.
All rights reserved. 0009-3920/2020/9105-0023
DOI: 10.1111/cdev.13342

Child Development, September/October 2020, Volume 91, Number 5, Pages 1762–1785

https://orcid.org/0000-0001-8498-6847
https://orcid.org/0000-0001-8498-6847
https://orcid.org/0000-0003-0294-7719
https://orcid.org/0000-0003-0294-7719
mailto:
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


a reduction in the stigma associated with
divorce, an increasing awareness of parents of
the potential problems for children, a grow-
ingemphasis on both parents remaining in con-
tact with children after separation and the
availability of services to assist parents with the
postdivorce arrangements for children. (p438)

Similar arguments may apply to single mothers
who were never married, never partnered, or wid-
owed. Second, changes in the environment in which
children in single-mother families are growing up in
may have reduced the indirect effect of single mother-
hood on children’s attainment. For example, the indi-
rect effect of single motherhood on child outcomes
may have narrowed as women’s employment and
earnings have grown, and as state support for single
parent families since the late 1990s has increased. At
the same time, increased acceptance of alternative
family forms may have affected parental inputs; for
example, reduced stigma and greater economic inde-
pendence may have reduced the negative association
between single motherhood and mental health (Hark-
ness, 2016), or raised educational aspirations.

A number of prior studies have investigated
changes in the relationship between divorce—rather
than single motherhood—and children’s educational
attainment over time but found little evidence of
change (for Great Britain [GB], see Ely et al., 1999;
Sigle-Rushton, Hobcraft, & Kiernan, 2005; for the US
see Biblarz & Raftery, 1999). However, these studies
use data that are now old (the GB studies use data
for children born in 1946, 1958, or 1970; Bilbarz and
Rafferty look at outcomes observed in the early
1990s) and, while divorce had become more com-
mon over this period, among recent cohorts of
British children family structure has continued to
dramatically change. Between 1971 and 1998 the
share of children in single-parent families tripled
from 7% to 22% before stabilizing (ONS, 2013). At
the same time the composition of single-parent fami-
lies shifted, with fewer being widows and a growing
share of children being born to single mothers. For
our samples of children, at age 11, 2% had mothers
who were widows (or a quarter of single-mother
families) in the 1958 cohort compared to 1% (or 4%
of single-mother families) in the 2000 cohort. In con-
trast, 1.6% of children in the 1958 cohort, and 14.1%
in 2000, were born to a single mother. These compo-
sitional changes were influenced by other shifts; for
example, in the 1958 cohort, children born to a single
mother were much more likely to be adopted out
and “shotgun” marriages were common. Changes
over time also reflect shifting attitudes to single

motherhood which may influence its observed rela-
tionship with child outcomes.

We study how living with a single mother affects
children’s cognitive ability, an outcome which is
strongly related to a range of later life outcomes,
including school leaving qualifications, earnings,
occupational attainment, crime, substance abuse,
and mental health (Fergusson, Horwood, & Ridder,
2005; Heckman, Stixrud, & Urzua, 2006). Our out-
come measure is verbal ability, a measure which is
available for each of the cohorts and therefore allows
us to examine changes over time. It notable, how-
ever, that prior studies have shown a stronger rela-
tionship between family structure and children’s
emotional outcomes (Cheng, Dunn, O’connor, &
Golding, 2006) which is influenced by different path-
ways (Carlson & Corcoran, 2001). Outcomes are
measured at age 10 (1970 cohort) or 11 (1958 and
2000 cohort), the latest age for which comparable
data are available and an important milestone in
children’s education as they transition from primary
to secondary school. Children are assumed to have
experienced living with a single mother if their biolog-
ical father does not live in the same household. Our
focus is on single mothers, rather than single parents,
because single fathers have very different socioeco-
nomic characteristics and parenting styles (Bronte-Tin-
kew, Scott, & Lilja, 2010). Moreover, in the cohorts
studied, fewer than 1.5% of all children, or 4% of
those experiencing single parenthood, had spent any
time with a single father by age 10/11. We allow the
effect of single motherhood on children’s attainment
to vary by the age at which children first experience
living in a single-mother family because the child’s
developmental stage at the time of parental separation
may directly, and indirectly, influence their outcomes.

Using structural equation models, we provide
important new insights into the drivers of childhood
disadvantage among children in single-mother fami-
lies and how they have changed over time. The results
have potentially important policy implications: for
example, if deficits in cognitive attainment are largely
a result of reduced economic resources then this is
where policy should focus, but if deficits result mainly
from changes in parenting behavior policies to boost
income are unlikely to be effective.

Literature Review

We develop a model of child cognitive development
which assumes that single motherhood influences
children’s cognitive outcomes directly and indirectly.
The “direct” effect is assumed to result from family
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structure per se, with father absence linked to poor
discipline, a lack of social control, and social stigma.
In assessing the “indirect” effect of single mother-
hood on child outcomes, we focus on theories from
economics and sociology and assume that single
motherhood influences children’s outcomes via two
mediating pathways. The first pathway comes from
changes, and differences, in economic and parental
resources, compared to living with both parents. This
pathway is chosen because, as Biblarz and Raftery
(1999) note, “almost all existing theory around the
consequences of family structure for children centers
around the relationship between family type and
resources” (p323). The second pathway comes from
the literature on social stress which suggests that
family instability has a damaging impact on children
(Amato, 2000). Family change—including fathers’
departure and mothers’ repartnering—are associated
with parent and child stress and further disruptions,
such as home and school moves, affecting children’s
development (Cherlin et al., 1991). In addition, sin-
gle-mother families may have different observable
characteristics (such as mothers age, education, or
child birth weight) at the time of birth than families
who do not separate. These differences, rather than
single motherhood per se, may affect children’s ver-
bal cognitive outcomes. We adjust for these con-
founding variables. The pathways between single
motherhood and children’s cognitive outcomes are
illustrated in Figure 1. Next, we summarize the rele-
vant literature on these pathways, consider how chil-
dren’s age at the time of parental separation might
affect these relationships and assess why these asso-
ciations may have changed over time. Finally, we
discuss how the nonrandom selection of single-
mother families may affect our estimates.

The Direct Effect of Single Motherhood and Father’s
Absence on Children’s Cognitive Outcomes

Theory presumes that family structure has a direct
causal effect on children’s cognitive outcomes. One

reason for this is that father absence reduces the
amount of time families have to invest in children and
this is assumed to be detrimental to their outcomes
(McLanahan, 2004). However, it is not just the amount
of time available for children that matters. Social con-
trol theory suggests that the absence of a father figure
in the household has adverse consequences for chil-
dren because the number of adults available to super-
vise children falls and, even when there are other
adults in the household (such as step or grandparents),
they are likely to have a more distant relationship to
the child and therefore exert less control (Hill et al.,
2001). Other authors emphasize the quality of father–
child relationships, rather than the amount of time
children spent with their fathers. Cabrera, Tamis-LeM-
onda, Bradley, Hofferth, and Lamb (2000) argue that
fathers play a unique role in their children’s develop-
ment which cannot easily be substituted for by mater-
nal care. For example, their masculine qualities
encourage children to be competitive and take risks.
Empirical studies further indicate that father involve-
ment benefits children’s cognitive outcomes (Huerta
et al., 2013) and plays an important role in compensat-
ing for low-quality maternal parenting (Martin, Ryan,
& Brooks-Gunn, 2010). Conversely, father absence is
linked to truancy, delinquency, crime, and poor school
performance, particularly for boys from low-income
families (Autor, Figlio, Karbownik, Roth, & Wasser-
man, 2016). Of course, fathers may be involved with
their children even if they do not live in the same
household. Evidence on how nonresident fathers’
involvement affects child outcomes, however, suggests
it may have a limited effect. Amato and Gilbreth’s
(1999) meta-analysis of 63 studies finds no evidence
that frequency of children’s contact with their father is
associated with improved outcomes, although there is
a positive association between fathers’ payment of
child support and attainment.

Over recent decades father’s involvement in child
care has increased among two-parent families
(Cabrera et al., 2000). In the United Kingdom and
elsewhere this has been encouraged by a range of

Figure 1. Mediation model of the effect of single motherhood on cognitive outcomes.
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policy initiatives such as the introduction of paternity
leave and shared parental leave (Huerta et al., 2013).
At the same time, more children are growing up in
single-mother families with little or no father contact.
The growing gap in paternal involvement as a result
of family change is strongly graded by socioeco-
nomic status (SES): fathers with few economic
resources and who are less able to financially sup-
port their families are least likely to be involved in
children’s care (McLanahan, 2004). These growing
differences are expected to lead to increased attain-
ment deficits for children in single-mother families
over time.

The age at which parental separation takes place
may influence children’s attainment. If father
involvement leads to better outcomes for children,
single motherhood may be more damaging for those
born to a single mother or experiencing single moth-
erhood while young as fathers’ inputs over the
course of their childhood are likely to be minimal.
This is particularly the case because children whose
parents separate while they are very young are less
likely to have father contact (Hetherington & Kelly,
2002). For children whose parents separate while
they are of school age, time spent at school rather
than home may lead to fewer detrimental effects.

While it is difficult to separately identify the
effect of growing up in a single-mother household
from that of father absence there are other reasons
to believe that living with a single mother may
affect children’s outcomes. If children in single-
mother households face stigma this may affect their
cognitive outcomes, for example, because teachers
have lower expectations of them (Feinstein &
Symons, 1999). Stigma may, however, have reduced
over time as single-motherhood has become more
common, reducing attainment gaps.

While, on average, fathers’ presence at home
may be beneficial for children, this is not always
the case. Separation may be less detrimental to chil-
dren than continuing to live with both parents if
fathers exhibit antisocial traits or there is a high
degree of parental conflict (Amato, 2005; Musick &
Meier, 2010). Where parental conflict is high, chil-
dren born to single mothers or experiencing paren-
tal separation while young may be exposed to less
parental conflict, and early parental separation may
be more beneficial to their outcomes than those
which occur in later childhood.

Skill Formation: Economic and Parental Inputs

Living in a single-mother family is associated
with a host of other childhood disadvantages. Of

particular significance is its association with
reduced income and higher risk of poverty (Page &
Stevens, 2004) both of which are linked to lower
cognitive attainment (Gennetian, Castells, & Morris,
2010; Holmes & Kiernan, 2013). Income is assumed
to influence child outcomes through two channels.
First, economic theories suggest that higher income
allows parents to invest more in children’s develop-
ment. Children in higher income families may have
better access to material goods and a superior home
learning environment (e.g., because they have
greater access to books, toys, and other educational
resources). They are also more likely to participate
in educational activities, such as trips and outings,
and their parents are able to access higher quality
child care and education (Duncan, 2005). Second,
psychological theories emphasize the effect of
income on parental stress, which in turn influences
parenting styles, parent–child relationships, and
child well-being (McLoyd, 1998). The importance of
parental inputs are increasingly emphasized by
economists too; for example, Heckman argues “con-
ventional measures of family disadvantage [..] such
as ‘broken home’ or family income, are very crude
proxies for the real determinants of child outcomes”
(Heckman, 2008, p305) with the quality of the nur-
turing environment and positive parenting particu-
larly important for moderating the influence of
poverty and family disadvantage on cognitive
attainment (Kiernan & Mensah, 2011).

Theory and evidence on the effect of income on
child outcomes underline some further important
associations. First, the impact of income on child
development is highly skewed, with increases in
income having larger effects on children from low-
income backgrounds. Second, child outcomes bear
a stronger correlation with permanent rather than
transitory measures of income (Duncan, Ziol-Guest,
& Kalil, 2010) and poverty (Dickerson & Popli,
2016). This may reflect income smoothing over the
life-cycle, with families being able to adapt to tem-
porary income shocks than persistent low income.
Third, there is growing evidence that poverty and
low income have larger effects when children are
young (Reardon, 2011). This is consistent with eco-
nomic theories of skill development, which suggest
that investments in the early years are critical
because of their influence on returns to investments
in later years (Heckman, 2006); and with theories
that emphasize the impact of early childhood envi-
ronments on biological development (Shonkoff,
2010). This suggests three reasons to expect the
effect of single motherhood on child outcomes,
mediated through low income, to be greater for
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children born to a single mother or who experience
early parental separation. First, children born to a
single mother or experiencing parental separation
during early childhood may face prolonged expo-
sure to low income during their childhood, with
greater adverse effects. Second, the predicted effect
of low income on child development is larger in
early childhood and, third, Heckman’s model of
skill acquisition suggests that, as early inputs have
a strong effect on the productivity of later invest-
ments, adverse circumstance during early childhood
will have a cumulative effect on later outcomes.

Family breakdown may also affect parental
inputs. Studies report that single motherhood is
associated with poorer home environments and
parenting behaviors including a lack of routine,
harsh discipline and lower levels of parental super-
vision (Amato, 2005; McLanahan, 2004). Single
mothers are also at high risk of poor mental health
(Targosz et al., 2003), with maternal depression
associated with lower levels of child cognitive and
emotional well-being (Kiernan & Huerta, 2008).

The indirect effect of single motherhood on child
outcomes, and in particular that mediated by
reduced income, may have changed over time as
female employment has grown. Between 1971 and
1980 (close to when mothers’ employment in the
1958 and 1970 cohorts are observed) female employ-
ment grew three percentage points, to 56% (ONS,
2019). At this time, single and partnered mothers
were equally likely to be employed, with single
mothers more likely to work full-time than those
with partners because rules on claiming out-of-work
benefits strongly disincentivized part-time work. The
late 1980s and 1990s (a period which our cohorts do
not cover), however, saw the employment rate of sin-
gle mothers fall far behind that of mothers in cou-
ples; by the early 1990s, 40% of single mothers were
working compared to over 60% of mothers with
partners (Gregg & Harkness, 2003). As a result, chil-
dren in single-parent families faced a high risk of
poverty. Under New Labour a package of “welfare
reform” policies were introduced with the aims of
making work pay and reducing rates of child pov-
erty. For single parents, a 70% employment target
was set with policies to achieve this including the
New Deal for Lone Parents (which supported lone
parents find work), the introduction of tax credits
and increased means-tested support for child care.
These reforms were associated with large increases in
single-mothers’ employment (Gregg, Harkness, &
Smith, 2009), much of which was part-time. New
Labour also emphasized early years education, and
policies including the National Child Care Strategy

and the roll-out of Sure Start children’s centers
which may have disproportionately affected the cog-
nitive attainment of low-income children, including
those in single-mother families. Finally, the influence
of income on attainment may have changed; research
for the United States shows cognitive attainment
gaps between poor and nonpoor children have
grown since the 1970s (Ziol-Guest, Duncan, & Kalil,
2015) and this may also affect the attainment of chil-
dren in single-mother families.

Family Change and Social Stress

Divorce and separation are stressful life course
events which negatively affect children’s emotional
well-being (Amato, 2000). Stress theory emphasizes
the role that family change, rather than family
structure per se, plays in driving child outcomes.
While children may adapt to change over time, fur-
ther or repeated exposure to family change will
have increasingly damaging consequences. In par-
ticular, stress theory predicts that divorce and sepa-
ration, as well as repartnering, are damaging for
children because family members’ roles within the
household, and parent–child relationships, change
(Berger & Bzostek, 2014). As a result, living with a
single mother, even for a prolonged period, may be
less detrimental for children than further family
change. In recent years there has been growing con-
cern in the United States about children’s exposure
to multiple family transitions, and the growing
prevalence of multipartner fertility, with empirical
research suggesting it has a cumulative negative
effect on children’s attainment (Fomby & Osborne,
2017). This may vary with the age at which parents
separate as children born to single mothers, or
whose parents separate when they are young, are
more likely to be exposed to further family change
and multiple family transitions (Osborne &
McLanahan, 2007). Parental separation is linked
to a range of other disruptions, also associated with
stress, such as school and home moves (Hill et al.,
2001). These changes may have a greater impact on
older children although, as children adapt to
change over time, effects may be largest around the
time of separation.

While repartnering is associated with stress, it is
also linked to an increase in the availability of
financial and parental resources (Page & Stevens,
2004) which benefit children. Evidence suggests,
however, that spending on children is lower in
stepparent families and the impact of increased
income on children’s outcomes may therefore be
muted (Case, Lin, & McLanahan, 2000). Moreover,
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repartnering is not associated with improved cogni-
tive outcomes, with outcomes for children in single
and stepparent families being broadly similar
(Musick & Meier, 2010).

Selection into Single Motherhood and Child Outcomes

A major challenge for identifying the effect of
single motherhood on child outcomes is selection
bias as the characteristics influencing the likelihood
of becoming a single mother correlate strongly with
child outcomes. For example, the personality traits
that drive the risk of becoming a single parent also
influence parenting and child attainment (Amato,
2005). Many of these characteristics are unmeasured
so identifying causal associations is difficult. To
account for sample-selection bias, studies of chil-
dren of single parent families have used sibling dif-
ferences, fixed effect, or instrumental variables (see
Chapple, 2009). However, as Moffitt (2005) notes,
the identification assumptions used in these studies
tend to emphasize the internal validity of results
while frequently compromising generalizability. For
example, sibling studies exclude many single-parent
families who have just one child while studies
using fixed-effects require cognitive outcomes to
have been measured prior to parental separation
and are of little relevance to those whose parents
separate during early childhood, before cognitive
outcomes are first measured. Traditional tools to
correct for selection bias cannot therefore easily deal
with selection issues for a large share of children
experiencing single parenthood (McLanahan, Tach,
& Schneider, 2013). In our data, children experienc-
ing early parental separation account for more than
half of those whose parents separated by age 11 in
all cohorts. Yet, as we show later, these children
have particularly low attainment and are those for
whom we might otherwise be most concerned. Of
course, differences in children’s cognitive attain-
ment by age of parental separation may reflect dif-
ferential selection into single motherhood by child
age, with those experiencing single motherhood
during early childhood particularly adversely
selected. In this case, the negative association
between child outcomes and age at the time of par-
ental separation may reflect these unobserved char-
acteristics. Selection into single motherhood may
also have changed over historic time although, a
priori, it is hard to predict in what direction. For
example, as single motherhood has become more
common it may be less concentrated on the most
disadvantaged. Alternatively, it may have become
increasingly concentrated on those women with the

fewest opportunities and, if this is the case, attain-
ment gaps may have widened.

Current Study: Mediation Analysis

This study aims to identify the “direct,” “indi-
rect” and “total” effect of single motherhood on
children’s cognitive outcomes and show how they
have changed over 40 years. We do so by quantify-
ing the influence of single motherhood on economic
and parental inputs and assessing their role in
mediating reduced cognitive scores. Outcomes are
measured using standardized test scores. Differ-
ences over time are interpreted as changes in the
performance of children in single-mother families
relative to the mean. While previous studies have
shown that the association between single mother-
hood and child outcomes is considerably reduced
once factors linked to single motherhood, such as
lower income or worse maternal mental health, are
accounted for, to our knowledge none have quanti-
fied the size of these indirect effects. Examining the
different pathways by which changes in children’s
outcomes occur also allows us to understand the
mechanisms influencing test scores and show how
they have changed.

Methods and Data

Data and Sample

We draw on data from three British birth cohort
studies that follow children born in 1958, 1970 and
2000 over time. The studies are large representative
surveys of children growing up in GB designed to
allow comparisons across cohorts (Centre for Longi-
tudinal Studies, 2019). The National Child Develop-
ment Study (NCDS) collected data on children born
in a single week in 1958 and surveyed them again
at age 7, 11, 16, and into adulthood. The British
Cohort Study collected data for children born in a
week in 1970 and followed them up at age 5, 10,
16, and in adulthood. The 2000 survey, the Millen-
nium Cohort Study (MCS) followed a sample of
babies born between September 2000 and January
2002 with interviews at 9 months, 3, 5, 7, 11, and
14. It collected information from the UK households
with booster samples of children from disadvan-
taged families, ethnic minorities, and those living in
Scotland, Wales, or Northern Ireland (NI). For com-
parability across cohorts we exclude the NI sample.
All surveys collected detailed information on chil-
dren’s cognitive development, economic, and family
characteristics, health, and well-being. We focus on
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cognitive outcomes at age 10/11 and limit our
study to children living with their biological mother
(adopted children, those in foster care, living with a
single father, or other family members are
excluded).

The 2000 cohort sample for GB has 11,660 obser-
vations at age 11. Of this sample, we exclude 297
children who do not live with their biological
mother, 248 children for whom we do not have
data on test scores, and 866 children for whom we
have insufficient data to construct family histories.
As is common in the literature on child develop-
ment, we exclude a further 260 twins or triplets
present in the survey at age 11. All other missing
variables are handled using maximum likelihood
methods. Our resulting sample size is 9,989. For the
1958 and 1970 cohorts, samples are similarly con-
structed, resulting in sample sizes of 10,675 and
8,933 respectively. For the 2000 cohort, to ensure
findings are representative of the population, we
apply overall survey weights [eowt2] and use the
Stata “svy” commands to take account of attrition
bias and the survey’s design, including clustered
sampling (Mostafa, 2014; Plewis, 2007).

We do not use weights for the earlier cohorts as
studies show they do not improve estimates or
standard errors (Hawkes & Plewis, 2006; Mostafa &
Wiggins, 2015). For simplicity, we describe out-
comes as occurring at age 11 (rather than 10/11)
and to events that occur before or after 7 (rather
than 5/7).

Outcome Measures: Cognitive Attainment at Age 10/11

Verbal cognitive ability, which is available in
each of the cohorts, is our main outcome measure
and has been widely used in other studies using
the same data to conduct cross-cohort comparisons
(e.g., Goisis, €Ozcan, & Myrskyl€a, 2017; Henderson,
Richards, Stansfeld, & Hotopf, 2012). For the 1958
cohort, the verbal ability test forms part of the Gen-
eral Ability Test and is administered by teachers
when children are 11. The test has 40 items, with
children given a word sequence and asked to select
one that continues a pattern. The 1970 cohort verbal
ability test is derived from the 21-item word simi-
larity subscale of the British Ability Scales (BAS;
first edition). It is conducted by teachers and mea-
sured at age 10. The 2000 verbal ability test scores
are derived from the 37-item verbal similarity sub-
scale of the BAS (second edition) and administered
by the interviewer at age 11. In each of the cohorts
the tests are considered a good proxy for IQ (see
Douglas, 1967 on measures in the NCDS; Elliott,

Murray, & Pearson, 1979 on the BAS measure;
Elliott, 1996, for the BAS measures in the MCS). To
take account of differences in the tests, and to
adjust for age differences at the time of taking the
test, age-adjusted measures of attainment are calcu-
lated by regressing tests score on age, measured in
months, at the time of the test. The regressions’
residuals are then normalized to have mean zero
and standard deviation one. The resulting scores
are comparable both within and between cohorts.

Reading and math test scores are also available
in the 1958 and 1970 cohorts. In the 2000 cohort,
data are only available for children in English state
schools taking the government administered Key
Stage 2 tests. To test our findings robustness, we
compare our estimates for verbal test scores for
children in GB to those for math and reading in
England.

Single Motherhood

All children living with their mother but not
their biological father at age 11, when our outcomes
are measured, are assumed to have experienced sin-
gle motherhood. We distinguish between children
according to their developmental stage at the time
parents separate. Specifically, we examine children
born to single mothers (“birth” single mothers);
those experiencing single motherhood during early
childhood, defined as those living with both biolog-
ical parents at birth but whose parents separated
by age 7 (“early” single mothers); and those experi-
encing single motherhood during middle child-
hood, defined as living with both biological parents
at birth and early childhood, and with their biologi-
cal mother but not their biological father at 11
(“middle” single mothers). Children living with sin-
gle mothers and those whose mothers have repart-
nered are both coded as having experienced single
motherhood. The latter part of our analysis adds a
further binary variable to indicate the presence of a
stepparent.

In the 1970 cohort we are not able to observe
whether mothers are cohabiting with the child’s
father at the time of birth as only four marital sta-
tuses are reported (single, widowed, divorced, or
separated). We assume those who were single at
birth but living with the child’s father at 5 had
lived with the child from birth (n = 143). For consis-
tency across cohorts, we similarly recode the small
number of women who report being single at the
time of birth but are later observed living with the
child’s biological father as having lived together
from birth (n = 170 and n = 180 for the 1958 and
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1970 cohorts respectively). For the 2000 cohort we
have an additional wave of data for children aged
3. We examine an additional group for this cohort,
those living with both biological parents at 3 but
whose parents had separated before 7. As we
explain in the following section, analyzing this
group allows us to test the robustness of our results
for “early” single motherhood.

Other Covariates

Our models include two sets of covariates; those
observed at the time of birth (and therefore, for
those that separate, before the transition to single
motherhood) and mediating variables observed at
age 11 (after single motherhood has occurred).
Details of the variables used in each cohort, and
their definitions, are in Table S1. Because we are
interested in examining changes over historical
time, we focus on variables available across cohorts.
For all children, we observe mother and child char-
acteristics at birth. The child characteristics we con-
dition on are gender, older siblings, ethnicity, and
low-birth weight. Mother characteristics are age,
education, SES, and smoking during pregnancy. We
also control for region of residence. As data on
fathers are missing for children born to single
mothers the reported results do not control for their
characteristics. However, adding father controls
where available contributes little additional
explanatory power because mother and father char-
acteristics are highly correlated.

Our second set of covariates are mediating vari-
ables, measured at age 11, which we describe under
the three broad headings: economic resources, par-
ental resources, and disruptions leading to social
stress. The economic circumstances considered are
mothers’ employment, home ownership, and
logged equivalized income. In the 1958 survey, as
income is not reported at age 11, we controlled for
whether the respondent reported financial difficul-
ties. Parenting has changed considerably over the
last 40 years and consequently the measures of par-
enting that are available and their interpretation
has changed. Parental aspirations, for example, are
important for children’s educational outcomes
(Feinstein & Symons, 1999). Yet, while mothers in
the 1958 cohort may have aspired for their children
to stay at school beyond 15, today most parents
expect children to stay on at school and many hope
they will go to university. Similarly, the meaning of
library visits or playing sport differs for children
across cohorts. The first part of our analysis
therefore focuses on measures that are broadly

comparable across surveys. These inputs are
mother’s aspirations for her child (expectation of
staying on at school beyond the minimum leaving
age for those in the 1958 and 1970 cohorts and of
going to university in the 2000 cohort) and mothers’
mental health (a dummy variable for depression).
For disruptions leading to social stress we include
measures of the number of schools attended by 11.
We also examined home moves but as it did not
show any correlation with attainment it is excluded
from the final models. Both home and school
moves may take place for a range of reasons, and
the effect on child outcomes may not always be
deleterious. As a result, the estimated impact of
school moves on cognitive outcomes is likely to
underestimate the negative impact of school moves
resulting from family instability on child outcomes.
We also assess the impact of repartnering on
children’s outcomes.

Further parenting measures are available for
each cohort, although comparability is limited. For
the 1958 cohort we have information on library
visits, whether the child goes on outings with their
parents and playing sport. The 1970 cohort con-
tains this information as well as details on trips to
museums and whether the child plays a musical
instrument. In the 2000 cohort information on
library visits, playing an instrument, outings with
parents, playing sport, whether the child has regu-
lar bedtimes, and having rules on the time the
child spends on the computer is reported. There is
also information on whether the child receives
help with homework but, as it is negatively corre-
lated with child outcomes (as children who strug-
gle at school may be more likely to receive help)
and shows no relation with single motherhood it
is not included in the final models. Finally, for
children whose parents separate in middle child-
hood we have measures of cognitive attainment at
7 or 5. In the 2000 cohort, we also have age-3
attainment. Including these standardized test
scores as additional controls allows us to account
for differences in attainment prior to parental sep-
aration.

Analytic Strategy

To estimate the direct and indirect influence of
single motherhood on children’s cognitive outcomes
we use structural-equation models (SEM). The
unmediated model is expressed as:

Aic ¼ ac þ ccLMic þ lcXic þ ec; ð1Þ

Single Motherhood and Child Cognitive Development 1769



where Aic represents child i in cohort c’s cognitive
attainment; LMic is a vector of indicator variables
for whether the child experienced single mother-
hood at birth, during early or middle childhood;
and Xic is a vector of exogenous control variables,
observed prior to single motherhood. cc gives the
“total effect” of single motherhood on children’s
outcomes.

The mediated model is given by:

Aic ¼ a0c þ bmc

Xn

m¼1

Z
0
mic þ c0cLMic þ l0cXic þ e0c ð2Þ

Z1ic ¼ a1c þ c1cLMic þ l1cXic þ e1c

Znic ¼ anc þ cncLMic þ lncXic þ enc;

where Zmic are the mediating pathways (1 to n)
through which single motherhood affects child i in
cohort c’s attainment which are also affected by Xic.
The mediating pathways are assumed to be inde-
pendent of one another and the error terms
e0c; e1c; � � � enc randomly distributed. The vector of
coefficients, c0c show the direct effect of single
motherhood on children’s cognitive attainment.
Baron and Kenny’s (1986) multiple mediation meth-
ods are used to calculate indirect effects using the
product method with mediating variables having
an indirect effect on cognitive outcomes calculated
as cmc 9 bmc. The sum of the direct and indirect
effects equals the total effect in Equation 1
(c0c + (cmc 9 bmc) = cc; see Kenny, 2018).

As our dependent variable is normalized (0,1)
and single motherhood is a binary variable, coeffi-
cients and effect sizes are expressed as standard
deviations of verbal ability and are comparable
across models (Lachowicz, Preacher, & Kelley,
2018). To test for changes in total and indirect effect
sizes across cohorts we pool data and conduct pair-
wise estimations for: (a) 1958 versus 1970, (b) 1958
versus 2000 and (c) 1970 versus 2000. The control
variables are fully interacted with cohort and
the coefficients estimated are identical to those com-
puted when separate models are run. Standard
errors are robust and, for the indirect and total
effects, bootstrapped with 200 replications. Models
are estimated using SEM software in STATA with
maximum likelihood methods to handle missing
data (Allison, 2003).

A potential concern is that, because single-
mother families are not randomly selected, unob-
served heterogeneity may influence our results. For
children experiencing single motherhood for the
first time in middle childhood, because we observe

cognitive attainment prior to parental separation,
we are better able to account for endogeneity bias.
Including age 7 attainment, denoted by Aic7, our
model becomes a partial fixed-effects model, with
previous test scores capturing unobserved differ-
ences between families and children (Hanushek,
1992). For the mediating variables, we similarly
condition on prior conditions (denoted by Zic7) as
these estimates may also be subject to selection bias
(Equation 3).

Aic ¼ a0c þ xcAic7 þ bmc

Xn

m¼1

Z
0
mic þ c0cLMic

þ l0cXic þ e0c

ð3Þ

Z1ic ¼ a1c þ j1cZic7 þ c1cLMic þ l1cXic þ e1c

Znic ¼ anc þ jncZic7 þ cncLMic þ lncXic þ enc:

Finally, for the 2000 cohort, we have a measure
of attainment and inputs at age 3, allowing us to
also see how unobserved heterogeneity influences
the results for a subgroup of children experiencing
single motherhood during early childhood (those
who lived with both natural parents at age 3 but
only with their mother at 7).

Results

Descriptive Statistics

Figure 2 shows raw gaps in verbal cognitive abil-
ity at age 11 between children who had lived with
a single mother and those that have not. In each
cohort living with a single mother is associated
with lower verbal cognitive ability. For those born
in 1958 deficits, measured in 1969, were around
�.27-SD regardless of the child’s age when parents
separated. For the 1970 cohort attainment deficits,
measured in 1980, were unchanged for children
born to single mothers or whose parents separated
in early childhood (around �.26-SD) but smaller for
those whose parents separated in middle childhood
(�.12-SD). In the 2000 cohort, we see sharp grading
in attainment deficits by child age at the time of
parental separation with deficits, measured in 2011,
for those born to single mothers widening to �.36-
SD, remaining at �.27-SD for those whose parents
separated between 0 and 7, and narrowing to �.17-
SD for those whose parents separated between 7
and 11.

Table 1 reports descriptive statistics for selected
mother’s characteristics at the time of the child’s
birth (mean values for other controls, except region,
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are in Table S2). The share of children experiencing
single motherhood before the age of 11 grew from
less than 10% of those born in 1958 to almost 40% of
those born in 2000, with a growing share of children
being born to single mothers. Women who became
single mothers were typically younger at the time of
their child’s birth than those who remained in cou-
ples, with larger differences among more recent
cohorts. In the 2000 cohort, among children whose
parents lived together at age 11, 47% had mothers
over 30 at birth and 5% had mothers under 21. For
those whose mothers were single at birth, respective
figures were 18% and 38%. We observe a similar
polarization in mothers’ educational attainment and
smoking behavior during pregnancy by family type
suggesting single mothers, and particularly birth
single mothers, are becoming increasingly nega-
tively selected on observable characteristics. The
contribution of these differences in characteristics,
observed prior to birth, to the observed deficits in
attainment of children in single-mother families are
shown in Figure 2. After accounting for parent and
child characteristics at birth attainment deficits are
smaller; among those born in 1958, deficits are sig-
nificant and of a similar magnitude for those born to
single mothers and experiencing later parental sepa-
rations (deficits are between �.17-SD and �.20-SD).
In the 2000 cohort attainment deficits show a gradi-
ent by the age of children at the time of parental
separation: those born to single mothers or whose
parents separate in early childhood have significant
attainment gaps (of around �.12-SD), while for

those children whose parents separate between 7
and 11 there is no significant difference between
their attainment and that of children in two-parent
families. These changes are discussed in the follow-
ing section.

The second panel of Table 1 reports economic
and parenting characteristics at age 11. Gaps in
employment and income widened by family type
while differences in housing tenure, a strong indica-
tor of a families’ economic position in GB, also
diverged. Single mothers were also more likely to
be depressed and have fewer aspirations for their
children to stay on at school (1958 and 1970
cohorts) or go to college or university (2000 cohort).
Other parental inputs are also typically lower for
those in single-mother families, although changes
over time are sometimes harder to interpret: for
example, in the 1958 cohort single mothers were
less likely to visit the library but by 2000 visits were
more common. Finally, children in single-mother
families were more likely to move school.

Results From Structural Equation Models

The first set of results from the SEMs are
reported in Table 2. The first column reports the
results from the regression of verbal cognitive test
scores on single motherhood and the moderating
and mediating variables. The coefficients on single
motherhood suggest it has no significant “direct”
effect on children’s cognitive outcomes; differences
between the outcomes of children in single-mother

Figure 2. The association between the experience of living with a single mother in early, middle and late childhood and verbal cogni-
tive test scores at age 11 (measured in standard deviations) in 1958, 1970 and 2000: Raw gaps and total, direct and indirect effects.
Note. For the 1958 and 2000 cohorts, early childhood is defined as parental separation before age 7, in the 1970 cohort, it is separation
before 5. Middle is defined as separation between age 7 and 11 in the 1958 and 2000 cohorts and between 5 and 10 in the 1970 cohort.

Single Motherhood and Child Cognitive Development 1771



T
ab

le
1

D
es
cr
ip
tiv

e
St
at
is
tic
s

19
58

co
ho

rt
19

70
co
ho

rt
20

00
co
ho

rt

B
ot
h
pa

r-
en

ts
at

11

Si
ng

le
m
ot
he

rs
at

bi
rt
h

Si
ng

le
m
ot
he

rs
,

ea
rl
y

ch
ild

ho
od

Si
ng

le
m
ot
he

rs
,

m
id
d
le

ch
ild

ho
od

B
ot
h
pa

r-
en

ts
at

11

Si
ng

le
m
ot
he

rs
at

bi
rt
h

Si
ng

le
m
ot
he

rs
,

ea
rl
y

ch
ild

ho
od

Si
ng

le
m
ot
he

rs
,

m
id
d
le

ch
ild

ho
od

B
ot
h
pa

r-
en

ts
at

11

Si
ng

le
m
ot
he

rs
at

bi
rt
h

Si
ng

le
m
ot
he

rs
,

ea
rl
y

ch
ild

ho
od

Si
ng

le
m
ot
he

rs
,

m
id
d
le

ch
ild

ho
od

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

(9
)

(1
0)

(1
1)

(1
2)

M
ot
he

r’
s
ch

ar
ac
te
ri
st
ic
s
at

bi
rt
h

A
ge

:m
ea
n
ag

e
27

.7
24

.9
27

.3
27

.4
26

.2
22

.7
24

.3
24

.8
30

.0
24

.4
26

.1
28

.8
U
nd

er
21

at
bi
rt
h

13
%

41
%

18
%

19
%

18
%

55
%

30
%

29
%

5%
38

%
23

%
9%

O
ve

r
30

28
%

21
%

29
%

28
%

20
%

12
%

9%
13

%
47

%
18

%
23

%
35

%
E
d
uc

at
io
n

L
ef
t
sc
ho

ol
at
/
be

fo
re

m
in
im

um
le
av

in
g
ag

e
74

%
82

%
79

%
80

%
66

%
74

%
73

%
65

%

L
ef
t
sc
ho

ol
af
te
r
19

6%
2%

4%
5%

Q
ua

lifi
ca
tio

ns
D
eg

re
e
or

hi
gh

er
23

%
2%

8%
12

%
A
-le

ve
l
or

eq
ui
va

le
nt

21
%

8%
16

%
20

%
O

le
ve

l
or

eq
ui
va

le
nt

34
%

33
%

42
%

38
%

V
oc
at
io
na

l
9%

22
%

14
%

12
%

N
o
qu

al
ifi
ca
tio

n
13

%
35

%
20

%
18

%
Sm

ok
ed

d
ur
in
g
pr
eg

na
nc

y
31
%

44
%

42
%

37
%

38
%

60
%

51
%

48
%

15
%

48
%

33
%

28
%

Fa
m
ily

ch
ar
ac
te
ri
st
ic
s
at

11
E
co
no

m
ic

ci
rc
um

st
an

ce
s

M
at
er
na

l
em

pl
oy

m
en

t
62
%

72
%

69
%

73
%

55
%

46
%

51
%

49
%

74
%

47
%

60
%

69
%

H
om

e-
ow

ne
rs

47
%

21
%

31
%

33
%

67
%

27
%

37
%

46
%

81
%

13
%

34
%

48
%

Fi
na

nc
ia
l
ha

rd
sh
ip

9%
30
%

29
%

38
%

L
og

(e
qu

iv
al
iz
ed

in
co
m
e)

4.
16

3.
95

3.
92

3.
81

6.
34

5.
75

6.
04

6.
17

Pa
re
nt
al

re
so
ur
ce
s

M
at
er
na

l
d
ep

re
ss
io
n

(s
ev

er
e
m
al
ai
se
)

3%
10

%
7%

5%
4%

12
%

8%
8%

A
sp

ir
at
io
n:

st
ay

in
g
on

at
sc
ho

ol
/
un

iv
er
si
ty

77
%

68
%

69
%

73
%

56
%

47
%

47
%

52
%

38
%

31
%

25
%

27
%

G
oe

s
to

lib
ra
ry

49
%

39
%

40
%

38
%

36
%

33
%

31
%

31
%

26
%

33
%

26
%

21
%

Pl
ay

s
an

in
st
ru
m
en

t
48
%

41
%

43
%

42
%

42
%

29
%

33
%

33
%

G
oe

s
ou

t
on

w
al
ks
/
tr
ip
s

w
ith

pa
re
nt
s

59
%

44
%

48
%

51
%

94
%

86
%

93
%

92
%

G
oe

s
to

m
us

eu
m
s

59
%

57
%

64
%

63
%

58
%

50
%

51
%

53
%

Pl
ay

s
sp

or
ts

57
%

52
%

57
%

53
%

58
%

41
%

43
%

45
%

R
eg

ul
ar

be
d
tim

e
91

%
84

%
90

%
90

%

1772 Harkness, Gregg, and Fern�andez-Salgado



T
ab

le
1

C
on
tin

ue
d

19
58

co
ho

rt
19

70
co
ho

rt
20

00
co
ho

rt

B
ot
h
pa

r-
en

ts
at

11

Si
ng

le
m
ot
he

rs
at

bi
rt
h

Si
ng

le
m
ot
he

rs
,

ea
rl
y

ch
ild

ho
od

Si
ng

le
m
ot
he

rs
,

m
id
dl
e

ch
ild

ho
od

B
ot
h
pa

r-
en

ts
at

11

Si
ng

le
m
ot
he

rs
at

bi
rt
h

Si
ng

le
m
ot
he

rs
,

ea
rl
y

ch
ild

ho
od

Si
ng

le
m
ot
he

rs
,

m
id
d
le

ch
ild

ho
od

B
ot
h
pa

r-
en

ts
at

11

Si
ng

le
m
ot
he

rs
at

bi
rt
h

Si
ng

le
m
ot
he

rs
,

ea
rl
y

ch
ild

ho
od

Si
ng

le
m
ot
he

rs
,

m
id
d
le

ch
ild

ho
od

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

(8
)

(9
)

(1
0)

(1
1)

(1
2)

R
ul
es

on
tim

e
on

co
m
pu

te
r

91
%

88
%

90
%

89
%

So
ci
al

st
re
ss
/
d
is
ru
pt
io
ns

T
ot
al

nu
m
be

r
of

sc
ho

ol
s

at
te
nd

ed
1.
6

2.
0

1.
9

1.
9

1.
3

1.
5

1.
5

1.
4

R
ep

ar
tn
er
ed

32
%

35
%

18
%

38
%

45
%

31
%

24
%

31
%

15
%

N
um

be
r
of

ob
se
rv
at
io
ns

(u
nw

ei
gh

te
d
in

M
C
S)

9,
83
1

16
5

41
1

26
8

7,
67

0
31

5
45

7
49

1
6,
54
9

1,
14
7

1,
72
7

56
6

%
of

C
hi
ld
re
n
(w

ei
gh

te
d

in
M
C
S)

92
%

1.
6%

3.
9%

2.
5%

85
.9
%

3.
5%

5.
1%

5.
5%

60
.6
%

14
.1
%

19
.7
%

5.
6%

N
ot
e.

Fo
r
th
e
19

58
an

d
20

00
co
ho

rt
s,

ea
rl
y
ch

ild
ho

od
is

d
efi

ne
d

as
pa

re
nt
al

se
pa

ra
tio

n
be

fo
re

ag
e
7,

in
th
e
19
70

co
ho

rt
,
it

is
se
pa

ra
tio

n
be

fo
re

5.
M
id
d
le

is
d
efi

ne
d

as
se
pa

ra
tio

n
be

tw
ee
n
ag

e
7
an

d
11

in
th
e
19
58

an
d

20
00

co
ho

rt
s
an

d
be

tw
ee
n
5
an

d
10

in
th
e
19
70

co
ho

rt
.
W
ei
gh

te
d

st
at
is
tic

s
ar
e
pr
es
en

te
d

fo
r
th
e
20
00

co
ho

rt
.
V
ar
ia
bl
e
d
efi

ni
tio

ns
ar
e
in

T
ab

le
S1

an
d
m
ea
n
va

le
s
fo
r
al
l
ot
he

r
co
nt
ro
l
va

ri
ab

le
s
in

T
ab

le
S2

.

Single Motherhood and Child Cognitive Development 1773



T
ab

le
2

St
ru
ct
ur
al

E
qu

at
io
n
M
od
el
s
of

th
e
A
ss
oc
ia
tio

n
B
et
w
ee
n
A
ge

11
C
og
ni
tiv

e
V
er
ba
l
O
ut
co
m
es

an
d
Li
vi
ng

W
ith

a
Si
ng

le
M
ot
he
r
(1
95

8,
19

70
an
d
20

00
B
ir
th

C
oh
or
ts
)

V
er
ba

l
co
gn

iti
ve

sc
or
e

M
ed

ia
tin

g
va

ri
ab

le
s
(m

ea
su

re
d
at

ag
e
11

)

E
co
no

m
ic

in
pu

ts
Pa

re
nt
in
g
in
pu

ts

D
is
ru
pt
io
n:

nu
m
be

r
of

sc
ho

ol
s
at
te
nd

ed
M
ot
he

rs
w
or
ks

Fi
na

nc
ia
l
ha

rd
sh
ip
/

lo
g
in
co
m
ea

H
om

e
ow

ne
r

A
sp

ir
at
io
ns

b
M
at
er
na

l
d
ep

re
ss
io
n

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

19
58

co
ho

rt
(n

=
10

,6
75

)
Si
ng

le
m
ot
he

r
A
t
bi
rt
h

�.
01

4
(.0

74
)

.0
36

(.0
39

)
.1
99

(.0
38
)*
**

�.
21

4
(.0

34
)*
**

�.
06

6
(.0

39
)*

.3
20

(.1
03

)*
**

In
ea
rl
y
ch

ild
ho

od
�.

07
7
(.0

46
)*

.0
56

(.0
25

)*
*

.1
91

(.0
24
)*
**

�.
11

9
(.0

23
)*
**

�.
05

3
(.0

23
)*
*

.2
71

(.0
55

)*
**

In
m
id

ch
ild

ho
od

�.
07

1
(.0

53
)

.0
94

(.0
27

)*
**

.2
83

(.0
30
)*
**

�.
09

9
(.0

29
)*
**

�.
02

5
(.0

27
)

.2
37

(.0
63

)*
**

M
ed

ia
tin

g
va

ri
ab

le
s

M
ot
he

r
w
or
ks

.0
17

(.0
19

)
Fi
na

nc
ia
l
ha

rd
sh
ip

�.
26

4
(.0

30
)*
**

H
om

e
ow

ne
r

.2
42

(.0
20

)*
**

A
sp

ir
at
io
n

.5
45

(.0
21

)*
**

N
um

be
r
of

sc
ho

ol
s
at
te
nd

ed
�.

05
0
(.0

10
)*
**

V
ar
(e
)

.7
99

(.0
09

)*
**

.2
25

(.0
01

)*
**

.0
86

(.0
02
)*
**

.2
05

(.0
02
)*
**

.1
72

(.0
02

)*
**

.7
27

(.0
19

)*
**

19
70

co
ho

rt
(n

=
8,
93

3)
Si
ng

le
m
ot
he

r
A
t
bi
rt
h

.0
73

(.0
60

)
�.

07
2
(.0

32
)*
*

�.
17

3
(.0

34
)*
**

�.
28

0
(.0

28
)*
**

�.
04

6
(.0

30
)

.0
66

(.0
20
)*
**

In
ea
rl
y
ch

ild
ho

od
�.

04
7
(.0

45
)

�.
03

2
(.0

25
)

�.
19

0
(.0

25
)*
**

�.
23

8
(.0

22
)*
**

� .
03

8
(.0

24
)

.0
32

(.0
13
)*
*

In
m
id

ch
ild

ho
od

.0
35

(.0
42

)
�.

05
5
(.0

24
)*
*

�.
33

2
(.0

24
)*
**

�.
16

6
(.0

21
)*
**

�.
02

2
(.0

22
)

.0
23

(.0
11
)*
*

M
ed

ia
tin

g
va

ri
ab

le
s

M
ot
he

r
w
or
ks

�.
00

6
(.0

20
)

L
og

in
co
m
ea

.1
90

(.0
27

)*
**

H
om

e
ow

ne
r

.2
08

(.0
24

)*
**

A
sp

ir
at
io
n

.4
17

(.0
21

)*
**

M
at
er
na

l
d
ep

re
ss
io
n

�.
17

2
(.0

62
)*
**

V
ar
(e
)

.7
98

(.0
14

)*
**

.2
46

(.0
01

)*
**

.1
44

(.0
02
)*
**

.1
81

(.0
02
)*
**

.2
12

(.0
02

)*
**

.0
31

(.0
02
)*
**

20
00

co
ho

rt
(n

=
9,
98

9)
Si
ng

le
m
ot
he

r
A
t
bi
rt
h

�.
01

3
(.0

44
)

�.
07

6
(.0

21
)*
**

�.
24

8
(.0

13
)*
**

�.
42

6
(.0

17
)*
**

�.
01

4
(.0

18
)

.0
45

(.0
13
)*
**

.1
23

(.0
37

)*
**

In
ea
rl
y
ch

ild
ho

od
�.

03
6
(.0

32
)

�.
04

7
(.0

17
)*
**

�.
11

7
(.0

10
)*
**

�.
33

0
(.0

15
)*
**

�.
04

8
(.0

15
)*
**

.0
28

(.0
08
)*
**

.1
28

(.0
28

)*
**

In
m
id

ch
ild

ho
od

.0
04

(.0
45

)
�.

00
9
(.0

21
)

�.
07

2
(.0

14
)*
**

�.
25

3
(.0

20
)*
**

�.
03

5
(.0

21
)*

.0
36

(.0
14
)*
**

.0
33

(.0
36

)

1774 Harkness, Gregg, and Fern�andez-Salgado



T
ab

le
2

C
on
tin

ue
d

V
er
ba

l
co
gn

iti
ve

sc
or
e

M
ed

ia
tin

g
va

ri
ab

le
s
(m

ea
su

re
d
at

ag
e
11

)

E
co
no

m
ic

in
pu

ts
Pa

re
nt
in
g
in
pu

ts

D
is
ru
pt
io
n:

nu
m
be

r
of

sc
ho

ol
s
at
te
nd

ed
M
ot
he

rs
w
or
ks

Fi
na

nc
ia
l
ha

rd
sh
ip
/

lo
g
in
co
m
ea

H
om

e
ow

ne
r

A
sp

ir
at
io
ns

b
M
at
er
na

l
d
ep

re
ss
io
n

(1
)

(2
)

(3
)

(4
)

(5
)

(6
)

(7
)

M
ed

ia
tin

g
va

ri
ab

le
s

M
ot
he

r
w
or
ks

.0
37

(.0
31
)

L
og

in
co
m
ea

.2
89

(.0
66
)*
**

H
om

e
ow

ne
r

.0
40

(.0
37
)

A
sp

ir
at
io
n

.3
35

(.0
25
)*
**

M
at
er
na

l
d
ep

re
ss
io
n

�.
29

5
(.0

70
)*
**

N
um

be
r
of

sc
ho

ol
s
at
te
nd

ed
�.

02
2
(.0

21
)

V
ar
(e
)

.8
46

(.0
21
)*
**

.1
80

(.0
03
)*
**

.0
61

(.0
01

)*
**

.1
35

(.0
03

)*
**

.1
90

(.0
03
)*
**

.0
52

(.0
03

)*
**

.4
05

(.0
20
)*
**

N
ot
e.

Se
e
T
ab

le
1
fo
r
d
efi

ni
tio

ns
of

bi
rt
h,

ea
rl
y
an

d
m
id
d
le

si
ng

le
m
ot
he

rh
oo

d
.
A
ll
re
gr
es
si
on

s
al
so

in
cl
ud

e
co
nt
ro
ls

fo
r
m
ot
he

rs
’
ch

ar
ac
te
ri
st
ic
s
(a
ge

at
bi
rt
h,

ed
uc

at
io
n,

no
t
w
hi
te
,

sm
ok

ed
d
ur
in
g
pr
eg

na
nc

y
an

d
so
ci
o-
ec
on

om
ic

st
at
us

);
ch

ild
ch

ar
ac
te
ri
st
ic
s
at

bi
rt
h
(s
ex
,
lo
w

bi
rt
hw

ei
gh

t,
tw

in
),
fo
r
ha

vi
ng

ol
d
er

si
bl
in
gs

an
d
re
gi
on

(8
d
um

m
y
va

ri
ab

le
s)
.
Sa

m
pl
e

si
ze
s
ar
e
10

,6
75

;8
,9
33

an
d
9,
98
9
fo
r
th
e
19

58
,1

97
0
an

d
20

00
co
ho

rt
s
re
sp

ec
tiv

el
y.

a C
on

tr
ol
s
fo
r
fi
na

nc
ia
l
ha

rd
sh
ip

(d
um

m
y
va

ri
ab

le
)
fo
r
th
e
19

58
co
ho

rt
,
an

d
lo
g
eq

ui
va

lis
ed

d
is
po

sa
bl
e
in
co
m
e
fo
r
th
e
19

70
an

d
20

00
co
ho

rt
s.

b
A
sp

ir
at
io
ns

ar
e
a
bi
na

ry
va

ri
ab

le
fo
r

st
ay

in
g
on

be
yo

nd
th
e
sc
ho

ol
le
av

in
g
ag

e
in

th
e
19
58

an
d
19
70

co
ho

rt
,a

nd
fo
r
go

in
g
to

un
iv
er
si
ty

in
th
e
20
00

co
ho

rt
.R

ob
us

t
st
an

d
ar
d
er
ro
rs

ar
e
in

pa
re
nt
he

se
s.

*p
<
.1
0.

**
p
<
.0
5.

**
*p

<
.0
1.

Single Motherhood and Child Cognitive Development 1775



families and those of children living with both par-
ents at age 11 can be fully explained by differences
in observable characteristics in all cohorts and
regardless of the child’s age at the time of parental
separation. As expected, the results also show that
income, home ownership, and parents’ aspirations
are associated with higher cognitive attainment
while financial hardship and maternal depression
are associated with worse outcomes. Maternal
employment shows no association with attainment.
Finally, school moves are associated with lower
attainment gaps for children in the 1958 cohort but
by 2000 had become insignificant.

Columns 2–7 show the association between sin-
gle motherhood and the mediating variables. As
expected, single-mother families faced considerably
worse economic circumstances (Columns 2–4): they
had a greater risk of financial hardship (1958
cohort), lower equivalized income (1970 and 2000
cohorts), and substantially lower rates of home
ownership in all cohorts. The 1958 cohort of single
mothers were, after accounting for characteristics,
more likely to work than other mothers when their
child was 11. Among more recent cohorts the
reverse is true with mothers who were single at
the time of their child’s birth, or separated when
their child was under 7, are less likely to be
employed than otherwise similar partnered moth-
ers. Overall, the association between the age of
children at the time of parental separation and eco-
nomic resources has become increasingly graded
over time, with those born to single mothers seeing
economic penalties increase while children whose
parents separated when they were of school age
saw them decline. Columns 5–7 show how single
motherhood influenced parental inputs and disrup-
tions associated with social stress. Single mother-
hood was consistently associated with maternal
depression and more school moves but the associa-
tion with aspirations was weak and typically
insignificant.

Table 3 panel (i) reports the “direct” and “indi-
rect” effects of single motherhood on cognitive out-
comes and the “total” effect (also summarized in
Figure 2). Direct effects, reported in panel (i), are
the same as those in the first column of Table 2 and
are typically small and insignificant. The indirect
effect of single motherhood on children’s verbal
cognitive outcomes was, on the other hand, consis-
tently significant and often large. Among those
born in 1958, indirect effects are associated with
lower test scores of between �.12-SD and �.16-SD.
For those born in 1970, indirect effect sizes are of a
similar magnitude at �.11-SD to �.12-SD. For the

2000 cohort, however, the indirect effect of single
motherhood on children’s cognitive attainment had
become graded by the age at which children’s par-
ents separated and associated with reduced attain-
ment of �.11-SD, �.08-SD and �.05-SD for those
born to a single mother, whose parents separated
before age 7, and whose parents separated between
7 and 11 respectively. Panel (ii) reports differences
in effect sizes according to children’s age at the
time of parental separation and tests for statistically
significant differences between them. There was no
evidence of statistically significant differences in the
effect of single motherhood on cognitive attainment
by children’s age at the time of parental separation
for those born in 1958 or 1970. In the 2000 cohort,
however, indirect effect sizes differed significantly
by child age at time of parental separation.
Panel (iii) tests for changes in effect sizes across
cohorts. For children born to a single mother indi-
rect effect sizes have not changed over the last
40 years. For children whose parents separated dur-
ing early or middle childhood there is, however, a
statistically significant reduction in the indirect
effect of single motherhood on child outcomes
between the 1958 and 2000, and 1970 and 2000,
cohorts (but not between those born in 1958 and
1970). Across cohorts, reductions in economic
inputs mattered most to children’s cognitive out-
comes, with differences in parental inputs and
school disruptions contributing only a small share
of the observed deficit in attainment. Among chil-
dren in the 2000 cohort, however, the indirect effect
of reduced economic resources on cognitive out-
comes was smaller for children whose parents sepa-
rated later in their childhood.

We reproduce these results using the more
detailed, but less comparable, parenting measures
described above. Results are presented in Tables 4
and 5. In the 1958 cohort single motherhood was
associated with a reduced probability of visiting
the library and of going on outings with parents,
both of which were associated with higher attain-
ment. These differences remained for children in
the 1970 cohort but were smaller. However, other
parenting variables, including trips to museums
and whether children played sport or a musical
instrument showed only a weak association with
family structure. Among children in the 2000
cohort, the relationship between single motherhood
and parental inputs was weaker again: birth single
mothers were, for example, more likely to visit
libraries and there was little relationship between
family structure and the likelihood of playing an
instrument, having regular bedtimes or rules set
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around computer use, although children in single-
mother families were less likely to play sport. Thus,
while there were some differences in parenting
practices for children in the earlier cohorts, for the
2000 cohort parenting activities—with the exception
of sport—were largely unaffected by single mother-
hood. Table 5 also shows the strength of the rela-
tionship between cognitive attainment and
parenting inputs. Going to the library was strongly
correlated with child outcomes in the 1958 cohort
but for those born in 2000 this association has van-
ished. Playing an instrument and going on outings
with parents is consistently associated with better
outcomes. Table 5 reports the direct and indirect
effects of single motherhood on verbal outcomes
when the additional parenting variables are added
to the models. Parenting differences contributed to
attainment gaps in all cohorts but the size of the
effect declined over time. In 1958, parenting deficits
contributed to lower attainment of between �.05-
SD and �.07-SD. For the 2000 cohort, parenting
effects were smaller (around �.03-SD). Across
cohorts, economic differences were more to
explaining children’s lower attainment, reducing
test scores by between �.07-SD and �.10-SD in
1958, and �.03-SD to �.09-SD in 2000.

The final part of our analysis looks at how
repartnering influenced attainment gaps. Results
are reported in Table 6. The coefficients show how
repartnering influenced children’s cognitive out-
come vis-�a-vis living with a single mother. In both
the 1958 and 1970 cohorts repartnering was associ-
ated with higher cognitive attainment linked to
improvements in single-mothers’ economic circum-
stances, but the overall effect on attainment was
negative. For the 1958 cohort this was because
repartnering was associated with reduced aspira-
tions for children’s education, while for the 1970
cohort it resulted from more school moves. Among
children in the 2000 cohort, neither changes in eco-
nomic nor parental inputs following repartnering
affected cognitive outcomes. The fact that changes
in economic circumstances no longer affected cogni-
tive outcomes may reflect changes to the tax and
benefit system which, by raising the incomes of sin-
gle-parent families reduced the economic gains to
repartnering. Finally, in the United States, multiple
family transitions are of particular concern. We are
not able to identify multiple transitions in the 1958
and 1970 birth cohorts. However, in the 2000 cohort
just 2.7% (or 95) children who had lived with a
single mother also experienced multiple family
transitions, suggesting this is a less important
phenomenon for children in GB.

Robustness Checks: Selection Bias, Outcome Measures,
and Time Since Separation

Our results may be sensitive to our choice of out-
come measure, route of entry into single motherhood,
definition of timing of single motherhood or sample
selectivity bias. To address these concerns, we per-
form a range of robustness tests. First, to test whether
our results are sensitive to our chosen instrument
(verbal cognitive ability) we reproduced the same
analysis on normalized math and reading test scores.
To ensure comparability across cohorts only results
for England are reported (Table S3). Results for read-
ing and mathematics are similar to those for verbal
test scores, although consistent with other studies
where there are differences, they are typically larger
for mathematics (Sanz-de-Galdeano & Vuri, 2007).

Two further robustness checks explored how prior
circumstances influenced outcomes. First, we investi-
gated how the route of entry into single motherhood
influenced outcomes. Table S4 reports results for chil-
dren whose mothers were widowed or, for the 2000
cohort, had separated from a cohabiting or married
partner (among earlier cohorts, cohabitation was
rare). Children in the 1958 and 1970 cohorts whose
mothers were widowed performed better than those
in otherwise similar “intact” families. This result was
partly driven by higher rates of home ownership
among widowed single-mother families. This was not
seen among children with widowed mothers in the
2000 cohort, for whom there was no significant differ-
ence in attainment (vis-�a-vis children in couples). For
parents who separated, attainment deficits were sig-
nificant but there was little difference between those
whose parents had previously been married or cohab-
ited. Second, we tested whether children whose par-
ents had separated more recently had worse
outcomes (Table S5) but found no evidence that test
scores were more adversely affected. Another concern
is that for the 1970 cohort early and middle single
motherhood is defined for parental separation
between 0/5 and 5/10 (rather than 0/7 and 7/11 in
the other cohorts). In order to test the sensitivity of
our results to this, for the 2000 cohort we examined
data for ages 0/5 and 5/11. Results, in Table S6, are
similar to those in Table 3.

Finally, as sample selection bias remains a concern,
we replicated Table 3 including lagged dependent
variables for cognitive attainment and previous eco-
nomic and parental inputs as described in the meth-
ods section. Results with controls for prior attainment
and characteristics at age 7 are reported in Table S7.
The “direct” effect of single motherhood on children’s
verbal cognitive outcomes is insignificant in all
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cohorts, both with and without controls for prior
attainment. “Indirect” effects, on the other hand, are
negative and significant. Adding controls for prior
attainment leads to a small reduction in the indirect
effect sizes, suggesting attainment and resources
were lower prior to parental separation. For children
in the 2000 cohort cognitive attainment at age 3 is also
available which allowed us to consider how selectiv-
ity bias affects estimates for children whose parents
separate between 3 and 7 (Tables S6, cols 7–8). As
before, including controls for prior attainment
reduced the size of the estimated effects, although
they remained significant. Thus, while sample selec-
tion bias accounted for some of the difference in test
scores between children in single and two-parent
families it cannot fully explain the difference. This is
in line with Cheng et al.’s (2006) study of the effect of
parental separation on children’s behavioral and
emotional outcomes at 81 months which concluded
that preseparation differences accounted for a small
or trivial part of observed differences.

Discussion

Prior studies suggest that single motherhood bears a
weak relationship with children’s cognitive

attainment once family characteristics are accounted
for. The aim of this study was to get a fuller picture
of this relationship using SEM to account for the
mediating effect single motherhood has on the
resources available to children, and the likelihood
that children face other disruptions such as home or
school moves. We examined changes in this relation-
ship over 40 years and investigated differences in
outcomes according to children’s age at the time of
parental separation. For children born to single
mothers, our results suggest that the relationship
between single motherhood and children’s outcomes
has remained remarkably stable over time. We also
show that those children born to single mothers have
become increasingly negatively selected on observ-
able characteristics and that this has led to a growing
gap in the attainment of children in single-mother
families and those living with both parents. Once we
account for differences in parent and child character-
istics, observed at the time of birth, the estimated
effect of single motherhood on attainment, although
significant, is considerably reduced and exhibits little
change over time. That the relationship between chil-
dren’s cognitive outcomes and single motherhood
has remained stable over time runs contrary to the
expectation that increased prevalence, by reducing
the stigma associated with single motherhood, may
be associated with fewer negative consequences. For
those experiencing later parental separation, how-
ever, the damaging impact of single motherhood has
lessened; for those whose parents separate when
they are of school age attainment gaps, both before
and after adjusting for characteristics at birth, have
shown significant falls.

We then partitioned the “total” effect of single
motherhood on child outcomes—measured as the
deficit in attainment found after adjusting for char-
acteristics observed at birth—into a “direct effect”
and “indirect” effect. Consistent with previous
studies which find that single motherhood is only
weakly associated with children’s cognitive out-
comes once contemporary characteristics, such as
income and maternal mental health, are accounted
for (Chapple, 2009; Ely et al., 1999), we find that
the direct effect of single motherhood on children’s
cognitive attainment is small and insignificant
for all cohorts, and for children of all ages at the
time of parental separation. The “indirect” effects of
single motherhood on children’s outcomes, medi-
ated by reduced economic and parental inputs and
social stress are, on the other hand, consistently
negative and statistically significant. For those born
in 1958 and 1970, the indirect effect of single moth-
erhood on children’s verbal cognitive test scores

Table 6
Estimated Direct and Indirect Effects of Re-Partnering on Children’s
Verbal Cognitive Attainment at Age 11 in 1958, 1970 and 2000

1958 1970 2000

Indirect effect due to. . .
Mother works �.002 (.002) �.000 (.001) �.001 (.001)
Home owner .016 (.009)* .015 (.005)*** .004 (.004)
Financial
hardship/
incomea

.032 (.010)*** .050 (.010)*** �.009 (.005)*

Maternal
depression

.000 (.003) .007 (.004)

Aspirations �.057 (.021)*** �.018 (.012) �.001 (.007)
Number of
schools
attended

�.018 (.006)*** �.004 (.004)

Total indirect
effect

�.029 (.027) .048 (.018)*** �.003 (.011)

Direct effect �.086 (.076) �.172 (.057)*** �.005 (.045)
Combined effect

(indirect +
direct)

�.115 (.083) �.125 (.055)** �.009 (.048)

Note. Notes as Table 3. Coefficients show how cognitive out-
comes change if single mothers re-partner. Bootstrapped stan-
dard errors (200 repetitions) are in parentheses.
aControls for financial hardship (dummy variable) for the 1958
cohort, and log equivalised disposable income for the 1970 and
2000 cohorts. *p < .10. **p < .05. ***p < .01.
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ranged from �.11-SD to �.16-SD with effects show-
ing little variation by the time of parental separa-
tion. In the 2000 cohort, indirect effect sizes
remained large (�.11-SD) for children born to single
mothers but fell among those whose parents sepa-
rated during early or middle childhood (�.07-SD
and �.05-SD respectively). As a result, by 2000
indirect effects had become increasingly age graded,
with children who were younger at the time of par-
ental separation having larger deficits.

To understand the indirect effect of single mother-
hood on child outcomes we examined its impact on
economic and parenting “inputs.” For parental inputs,
we find that while there was an association between
single motherhood and parental inputs at age 11 for
children in the 1958 cohort, this association has
declined sharply over time. For children born in 2000
there is little significant relationship between single
motherhood and parenting practices. This is in line
with US evidence which, using longitudinal data and
fixed effect models, showed that changes in family
structure had little impact on maternal parenting
behavior (Gibson-Davis, 2008). On the other hand,
across cohorts, single motherhood is consistently asso-
ciated with reduced economic resources. Moreover, in
the 2000 cohort single motherhood had a considerably
greater impact on the incomes of children born to sin-
gle mothers than those experiencing later parental sep-
aration. As a consequence, the “indirect” effect of
reduced income on attainment was greater for chil-
dren born to single mothers, a result not found in the
earlier cohorts. Putting together our results on how
single motherhood affects economic and parental
inputs, and the importance of these inputs to cognitive
outcomes, we show that single-mother families’
weaker economic position is the most important factor
for explaining the lower cognitive test-scores of their
children. The role of parental inputs in mediating
lower attainment is small and has become less impor-
tant over time. Overall our results show striking simi-
larities to those of Thomson, Hanson, and
McLanahan’s (1994) for the United States, who
reported that losses in income accounted for up to half
of the negative consequences of single motherhood for
child outcomes while parenting behavior played a
minor role in explaining disadvantage.

The final stage of our analysis investigated
whether repartnering led to changes in children’s
cognitive outcomes. In the early cohorts repartnering
was associated with lower cognitive test scores, vis-
�a-vis single motherhood, because, while families’
economic circumstances improved, parental inputs
declined and the (negative) direct effect of repartner-
ing grew. The association between repartnering and

children’s cognitive outcomes has changed over
time; in the 2000 cohort it had no effect on child out-
comes either through direct or mediating channels.
This echoes recent UK evidence from the 2000 cohort
showing children in stepfather families have similar
cognitive outcomes to those living continuously with
a single mother (Mariani, Ozcan, & Goisis, 2017). An
important question for future research, however, is
whether behavior has changed as the pressure to
repartner has declined (e.g., because of reforms to
the welfare system, or a reduction in stigma associ-
ated with single motherhood). In addition, we have
not examined multiple family transitions, a topic
which has attracted growing attention in the United
States. The United States differs to European coun-
tries, however, in its patterns of family formation;
Fomby, Cavanagh, and Goode’s (2011) comparative
study of the United States and United Kingdom
found repartnering and social fathering to be less
common in the United Kingdom, a result supported
by our data on multiple family transitions for chil-
dren born in 2000.

While our analysis provides important new evi-
dence on the cognitive attainment of children in sin-
gle-mother families, several limitations remain. First,
we look only at how single motherhood influences
children’s cognitive attainment. Studies typically
show larger effects for children’s emotional out-
comes (Cheng et al., 2006; Mariani et al., 2017) and
parental inputs may have a stronger impact on these
outcomes (Carlson & Corcoran, 2001). Moreover, in
contrast to our findings, Fitzsimons and Villadsen
(2019), using data from the 2000 cohort, show that
later parental separations are more damaging to chil-
dren’s mental health than those in early childhood.
Second, our measured “inputs” are incomplete and
may suffer from important omitted variable bias.
Specifically, we have not been able to control for
child effects, although evidence suggests that chil-
dren’s characteristics may influence the likelihood of
parental separation; for example, parents of children
with attention deficit hyperactivity disorder are more
likely to separate (Kvist, Nielsen, & Simonsen, 2013).
If these omitted variables are correlated with family
status our estimates will be biased. Third, while we
examined selection bias among those whose parents
separated after age 3, we are not able to account for
potential selection bias among children who were
born to single mothers or whose parents separated
when they were very young. For this group selection
bias may remain a problem. Fourth, comparability
across surveys is limited by data availability and the
quality of parenting measures. Finally, while we
touched on the effect repartnering has on children’s
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cognitive outcomes, we have not considered how
children’s relationships with an absent father, such
as father contact or payment of maintenance, influ-
ences their outcomes. All of these are important
issues for future research.

This article has provided new evidence on the
association between single motherhood and chil-
dren’s cognitive attainment. We show that while
single motherhood has become much more com-
mon it still has, on average, negative consequences
for children’s cognitive attainment because it
reduces the resources available to them. Today
almost all of the relationship between single moth-
erhood and children’s verbal cognitive outcome is
explained by families’ reduced economic circum-
stances. Deficits associated with parenting having
all but disappeared over the last 40 years. Over
time, we have also seen the effect of parental sepa-
ration on child outcomes become increasingly
graded by the age at which parents separate.
Between 1958 and 2000 there was no significant
change in the cognitive attainment gaps of children
born to single mothers vis-�a-vis those living with
both parents. However, for those whose parents
separated when they were of school age these defi-
cits declined largely because mothers who sepa-
rated when their children were older suffered a
smaller reduction in their economic well-being.
Overall the findings suggest two policy responses:
supporting the incomes of single-parent families,
and in particular those with very young children,
and addressing the growing gap in attainment
between all children whose parents have adverse
economic characteristics, whether partnered or not.
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