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Highlights  
 

x Previous research has shown that iQcUeaViQg mRWheU¶s education improves 

their childUeQ¶V VkillV aQd edXcaWiRQ. BXW Whe mechaQiVmV WhURXgh Zhich WhiV 

happens are little understood. 

x We analyse the role of parental inputs, both in terms of financial resources 

and parental investments (such as health behaviours in pregnancy, and the 

home learning environment), iQ Whe WUaQVmiVViRQ Rf mRWheU¶V edXcaWiRQ WR 

childUeQ¶V eaUl\ cRgQiWiYe VkillV. We XVe a SRlic\ UefRUm, Whe UaiViQg Rf Whe 

school leaving age (RoSLA) in 1972, to assess whether the policy changed 

parental inputs, and whether these inputs could explain the effect of the policy 

on child skills. 

x We show that financial resources are an important channel through which 

mRWheU¶V edXcaWiRQ imSURYeV WheiU childUeQ¶V cRgQiWiYe VkillV.  

x However, there is also a role for parental investments, over and above 

financial resources, in accounting for this transmission. 

x This shows that there are multiple advantages to improving educational 

attainment, over and above the financial returns to education within a 

generation.  

 

 

 

Why does this matter?  
This research shows that improving educational 
attainment has a number of long-lasting benefits, 
across generations, over and above the financial 

pay-off for those directly affected. 
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Abstract

Around 1 in 5 individuals across OECD countries leave school without basic qualifica-
tions, impacting their own later life outcomes and those of their children. We document the
impact of a compulsory schooling reform, which raised the education of the marginal mother
from leaving school with no qualifications to having at least a basic level of qualifications, on
their children’s cognitive and socio-emotional outcomes in childhood. We further estimate
the causal effect of this reform on a range of parental inputs, which we show are associated
with children’s human capital development. Our results suggest that family resources and
parental investments, including health behaviours during pregnancy and monetary invest-
ments at home, are causally impacted by the educational reform and, when coupled with
their association with human capital, can each explain between 12-60% of the effect of the
reform on the second generations’ skills.
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1 Introduction

Across OECD countries, 17% of 25-34 year olds lack a minimum level of upper secondary

qualifications (OECD 1998). There is a strong socio-economic gradient where, for example

in the UK, 18% of all school leavers and 37% of disadvantaged school leavers lack basic

qualifications (Children’s Commissioner 2019). The consequence of leaving education with

no qualifications will be felt by the individuals, but given strong intergenerational links

in human capital, may be borne also by their children. Indeed, a well-documented socio-

economic gap in the skills of children exists from an early age, in terms of both cognitive and

socio-emotional skills.1 These early gaps widen across the child’s life and drive early adult

outcomes including college attendance, crime and health.2, 3

While the effect of parents’ qualifications on the next generations’ skills has been esti-

mated (see for example Dickson, Gregg, and Robinson 2016), the literature is "..silent about

the mechanisms.." through which increasing the education of parents may lead to higher

skills in their children (Francesconi and Heckman 2016 p.F22). This is where we make a sig-

nificant contribution to the literature, investigating the causal effect of mothers’ educational

qualifications on a wide set of parental inputs which themselves drive children’s cognitive

and socio-emotional outcomes.4

When considering which parental inputs respond to mothers’ schooling, an obvious place

to start is to draw on the extensive literature on the returns to education within a generation.

An increase in mothers’ education is likely to increase the financial resources available to

families, directly through their own capital accumulation and labour market earnings, but

also through their choice of partner and therefore their combined income, which can increase

child skills (see Dahl and Lochner 2012; and Carneiro, Garcia, Salvanes, and Tominey 2021).
1Feinstein (2003), Doyle, Harmon, Heckman, and Tremblay (2009) and Washbrook and Waldfogel (2011)

provide evidence for cognitive skills gaps; Kalil (2015), Washbrook and Waldfogel (2011) estimate socio-
emotional skills gaps.

2see Heckman and Rubinstein (2001); Carneiro and Heckman (2003); Heckman, Stixrud, and Urzua
(2006); Heckman, Pinto, and Savelyev (2013); Kautz, Heckman, Diris, Ter Weel, and Borghans (2014).

3A large literature has estimated the causal effect of parents’ education on the completed education of
their children, dating back to Black, Devereux, and Salvanes (2005) and reviewed in Holmlund, Lindahl, and
Plug (11). Instead in this paper we focus on the effect of parents’ education on early skills of children.

4The effect fathers’ education on child skills is an important question but the survey design of our
data focuses on the mother and her partner - rather than the father. Fathers enter the analysis firstly by
considering how mothers’ education drives assortative mating patterns and in Section 7 when we consider
the effect on children of "double treatment", where both the mother and her partner were treated by RoSLA.
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A potentially less obvious impact of the policy is that an increase in mother’s education may

also change the type of direct parental investments made in their child; including health

behaviours in pregnancy, their home learning environment and the quantity and quality of

time spent with their child.5,6 Therefore when considering the channels through which moth-

ers’ education raises child skills it is important to incorporate both dimensions of potential

parental inputs in children - financial resources and parental investments.

Our analysis exploits the rich dataset of the Avon Longitudinal Study of Parents and

Children (ALSPAC) to identify the causal effect of mothers’ education on parental inputs of

family resources and parental investments. We focus on parent inputs at a crucial stage of

child development early in the child’s lifetime, before they start school (Cunha and Heckman

2008). The family resources we measure include i) pre-birth human capital (home ownership,

marital status, employment history), ii) family income, iii) employment (participation and

hours in the labour market of mothers), iv) wellbeing and v) variables for assortative mating

(partner’s education, partner’s employment, quality of relationship). We also consider a

range of parental investments; vi) mothers’ health during pregnancy (smoking and alcohol

consumption) vii) monetary investments (purchases such as books and educational toys),

viii) time investments, ix) parenting style measures including permissive, authoritarian and

authoritative and x) the number of siblings or fertility choices.

To give a causal interpretation to the effect of mothers’ schooling on parental inputs we

exploit an exogenous change in education from the raising of the school leaving age (RoSLA).

The policy extended the compulsory schooling age in England from 15 to 16 in 1972, enticing

those who would otherwise have left school at 15 to stay on for one additional year. This

additional year coincides with important qualifications taken at the end of secondary school

at age 16 in England and hence the treatment not just raised the years of schooling but

lowered the probability of leaving school with no qualifications. The low educated marginal

individuals who were enticed to stay in education for one additional year are a policy relevant

group, whose investment behaviour as parents can be improved to lower inequalities in child

skills. Crucially, only a subsample of mothers from our dataset ALSPAC were affected by

the 1972 RoSLA and exposed to the exogenous increase in education. Previous research
5For the literature on the effect of time investments in children on their skills, see Del Boca, Flinn, and

Wiswall (2014), Attanasio, Cattan, Fitzsimons, Meghir, and Rubio-Codina (2017)
6Doepke and Zilibotti (2017); Moroni, Nicoletti, and Tominey (2019) have examined the role of quality

of parenting through parenting style on child development.
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has shown that exposure to this policy raised child cognitive outcomes (Dickson, Gregg,

and Robinson, 2016). We extend this analysis by also considering the effect of RoSLA on

socio-emotional outcomes of children during early schooling and most importantly, analysing

whether this policy change impacted a range of parental inputs, which are shown to be

associated with human capital formation.

There is a small existing literature looking at how parental inputs respond causally to

mothers’ education. Using instrumental variables, Carneiro, Meghir, and Parey (2013) ex-

ploit exogenous variation across the distribution of mother education on parental inputs.

Piopiunik (2014) analyses the effect of a change in compulsory schooling on a small set of

parent inputs including parents’ value of education and aspirations for their children whilst

Cuartas (2021) considers how a reform to lower the cost of primary schooling in Uganda

raised the mothers’ stimulation with the child and lowered corporal punishment.7 However

there has not yet been any study that we know of that (i) focuses on the important margin

of mothers’ decision to take a minimum level of qualifications and (ii) includes such a wide

set of potential inputs, allowing us to explore more extensively which parental inputs react

to a change in mothers’ education. This is an important contribution to further open the

black box of how a reform to compulsory schooling affects child development of the next

generation.

There are three main findings. First, the policy reform raised schooling outcomes for

mothers, decreasing their probability of leaving school with no qualifications and increasing

their probability of leaving school with high-stake qualifications at age 16. Second there is

a sizeable treatment effect of RoSLA on child outcomes. The children of treated mothers

had cognitive skills at school entry and at age 7 that were 0.12-0.14 of a standard de-

viation higher than untreated mothers. There was no significant treatment effect on the

socio-emotional skills of children. Third, of the potential mechanisms considered, five were

causally changed by the education reform of mothers. Treated mothers had higher family

resources than untreated mothers, including higher pre-birth human capital, higher family

income, and a higher likelihood of partnering with someone with more education, relative

to untreated mothers. Interestingly, treated mothers also made more positive investments,

both during pregnancy and in early childhood including greater monetary investments in the
7An interesting paper documenting cross-section associations between a wide range of parental time

investments in children across mothers’ education is Guryan, Hurst, and Kearney (2008).
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home learning environment and improving health behaviours during pregnancy, relative to

untreated mothers. We calculate the proportion of the treatment effect on child cognitive

skills explained by parental inputs, by applying Heckman, Pinto, and Savelyev (2013) but

recognising that in this setting our results are descriptive. These tentatively suggest that

family resources and parental investments accounted for around 49-60% and 12-13% respec-

tively of the differences in child cognitive skills between treated and untreated mothers.

We do not find any improvements in softer parental investments including parenting style

or time spent with children as a results of the policy. RoSLA moved mothers from having no

qualifications towards a basic set of qualifications, which are still associated with low pay.

Income shocks in low income families have been shown to drive essential purchases such as

clothes for children and paying off bills (see for example Gregg, Waldfogel, and Washbrook

2006). Indeed, mothers impacted by the policy reduce their smoking or drinking during

pregnancy and buy more home learning resources for their children, and these in turn are

associated with improved child cognitive skills in early childhood. The implications of the

effect of raising mothers’ qualifications on investment in children are relevant not just to the

specific RoSLA policy, but also given contemporaneous policy reforms which extend both

years of compulsory schooling along with qualifications. For example in 2015 in the UK,

the age of participation in education was increased from 16 to 18. During these two extra

years, individuals must stay in education or training and gain qualifications as a result. In

addition, as noted around 20% of individuals leave school with no qualifications and the

effects of RoSLA estimated in our paper are relevant for this group of individuals.

The paper is structured as follows. Section 2 explains the educational system in the UK,

while Section 3 describes the ALSPAC dataset including a description of how we exploit

the RoSLA to create exogenous variation in mother’s education. Section 4 describes the

methodology, and Section 5 discusses our results. Section 6 discusses sensitivity analysis,

Section 7 considers the effect of a child exposed to double treatment - that is their mother

and her partner exposed to the reform, and Section 8 concludes.
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2 Educational system in the UK and the policy reform

In England, children start school in the September of the year they turn 4. We analyse the

effect of a policy which extended the compulsory schooling age from 15 to 16. Individuals

born before August 1957 could leave school after their 15th birthday, while those born after

August 1957 were required to stay on in school for an additional year until their 16th birthday.

Harmon and Walker (1995) provides further details of the reform.

The policy coincided with the first set of educational qualifications which are taken in the

summer of the academic year that pupils turn 16. At the end of this school year, students

either took CSE (Certificate of Secondary Education) or GCSE (General Certification of

Secondary Education) examinations. CSEs were lower quality qualifications compared to

the higher level GCSE. A student with satisfactory GCSE qualifications could then progress

to higher education, taking A level (Advanced level) qualifications at age 18 - the route

through to university entrance. Students with CSE qualifications on the other hand either

left school or tended to enter a vocational path.

3 Data

3.1 Sample

Our data comes from the Avon Longitudinal Study of Parents and Children (ALSPAC), a

longitudinal cohort study. Pregnant women resident in Avon, in the South West region of

England, with expected dates of delivery 1st April 1991 to 31st December 1992 were invited

to take part in the study. The initial number of pregnancies enrolled is 14,541, for whom

at least one questionnaire has been returned or a “Children in Focus” clinic attended by

19 July 1999. Of these initial pregnancies, there was a total of 14,676 foetuses, resulting

in 14,062 live births and 13,988 children who were alive at 1 year of age (Boyd, Golding,

Macleod, Lawlor, Fraser, Henderson, Molloy, Ness, Ring, and Davey Smith, 2013; Fraser,

Macdonald-Wallis, Tilling, Boyd, Golding, Davey Smith, Henderson, Macleod, Molloy, Ness,

et al., 2012). Mothers were interviewed during pregnancy and at frequent intervals after

the birth of the child, with follow up surveys including children and partners. The survey

contains very detailed information on the mothers and children, including maternal education
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and a range of early cognitive and socio-emotional outcome measures. Survey questionnaires

related to parents were answered by the mother, who reported information on herself and

her partner.8 The questions did not relate specifically to the father of the cohort member

and for this reason we focus on the effect of RoSLA on mothers’ education.

Crucially, for the purpose of this paper, a number of the mothers in the survey were

born both before and after August 1957. As noted in the previous section, the school cohort

born from 1 September 1957 onwards were subject to an exogenous policy reform in 1972

whereby the minimum school leaving age was increased from 15 to 16 years old. This meant

that those born before September 1957 could leave school at age 15 while those born during

or after September 1957 had to stay on in school until at least age 16. Moreover, given

that this is not a birth cohort study, the window of births means that we have overlapping

support of the mothers’ age when she gives birth to the cohort members, within both the

treatment and control groups. This study therefore combines an exogenous policy shock to

mothers within a window of births, resulting in a quasi-experimental design, that separates

mothers’ age from the policy shock. In the first stage of our analysis, we use information on

mother’s reported education levels to explore the impact of the exogenous policy shock on

her schooling choices.

Our methodology chooses a set of mothers whose date of birth is relatively close to the

RoSLA cut off. Sample 1 includes individuals in the treatment or control group if born

no more than 6 years either side of the educational reform. Because the cohort members

of ALSPAC were born across a 22 month window, when defining treatment status by the

mothers’ date of birth there is overlap in support for the mothers’ age at birth, which is not

the case for example in birth cohort studies. Nevertheless, sample 1 defines treatment status

by a variable (mothers’ own date of birth) which is correlated with a potential outcome from

treatment (the age of the mother at birth). For this reason, we both control for mother’s age

of birth in all models, and we also show results for sample 2, constructed around a smaller

window (+/-1 year) of RoSLA where there was common support across mothers’ age at

birth. We use statistical tests to check for similarities in our results across our two samples.

We face the common quality-quantity trade-off when restricting to a small window around
8The study website contains details of all the data that is available through a fully searchable data

dictionary and variable search tool, see http://www.bristol.ac.uk/alspac/researchers/our-data/.

6



the treatment status - the sample size of children and mothers falls from 5,017 (for test score

age 6/7 outcomes) for sample 1 to 1,035 for sample 2.

3.2 Balance of Treatment and Control

We check whether our treatment and control samples are balanced in terms of fertility and

family background. Table 1 shows balance across covariates in two ways following Dickson,

Gregg, and Robinson (2016), firstly reporting the mean difference for parents in the +/-

1 year window of mother births where there is common support across mothers’ age at

birth. Second, by regression discontinuity estimates of the effect of RoSLA on each relevant

covariate using the wider 6 year window of mother birth dates.

The treatment and control groups are selected to be similar in terms of the mother’s

date of birth in relation to the RoSLA cut-off, which may be thought of as an outcome of

the treatment itself. There may be concern that treatment affects the timing of children so

that the birth parity of the child differs across treatment and control groups. In addition,

we check whether our treatment and control groups look similar in terms of pre-treatment

characteristics. As treatment in our case refers to a policy change when the mother is age 15

or 16, the pre-treatment variables that we can consider include the education and ethnicity

levels of the mother’s parents. Therefore we analyse whether there are any differences in

the types of families that our treated and control group mothers were raised in. Table 1

shows that there are no statistical differences across treatment and control groups in terms

of parity or the pre-treatment characteristics at the 5% level.

3.3 Mother’s Education

The highest qualification of the mother is recorded in ALSPAC when the mother was 32 weeks

pregnant with the child. The categories record from lowest to highest; No qualifications; CSE

(the Certificate of Secondary Education which is a low level set of qualifications taken at

age 16); vocational qualifications; GCSE (the General Certification of Secondary Education

which is a higher level set of qualifications taken at age 16); A Levels (Advanced level set of

qualifications taken at age 18); and Degree. The mother’s years of schooling is defined as 15
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if she attains CSE or vocational qualifications; 16 for GCSEs as the highest qualifications;

18 for achieving A’levels and 21 if she attains a degree.

3.4 Child Outcomes

After considering the impact of RoSLA on mother’s education, we next estimate the causal

effect of RoSLA on child cognitive and socio-emotional skills. Cognitive skills at ages 4/5

are recorded through national school administrative tests called the Entry Assessment Test.

These tests are taken by children upon entry to school and all schools within the same Local

Education Authority covering the ALSPAC area were administered the same tests. A second

cognitive test outcome is recorded at age 6/7 through the Key Stage (KS) 1 test scores.9 The

KS test score is a nationally administered test to all children in state schools and tests the

child on reading, writing, spelling and mathematics. The average of these scores is the final

score, used in our analysis. Test score data is obtained from the National Pupil Database,

a census of all pupils in England within the state school system, which is matched into

ALSPAC.

A measure of socio-emotional skills is derived through questionnaires administered to

mothers, which include the Strength and Difficulties Questionnaire (SDQ), an international

standardised test set to measure the behaviour and emotions of children (Goodman, 1997,

2001). The SDQ consists of five scales of child behaviour including emotional problems,

conduct problems, hyperactivity, peer relationship problems and pro-social behaviour. Each

scale is the composite of five measures as described in Table A.1. For each question the

mother answers from the set "Doesn’t apply"; "Applies somewhat"; "Certainly applies".

Our analysis uses the SDQ scores when the child is 81 months old (6.75 years).

When creating the socio-emotional skills using the SDQ there are several possibilities for

how best to combine the information from different measures. We follow Moroni, Nicoletti,

and Tominey (2019) and create a latent factor representing internalising skills by combining

emotional symptoms and peer problem subscales, and a second factor representing external-

ising skills by combining the conduct problems and hyperactivity problems. As explained
9In the UK education system, children enter schools into the Early Years level of development at age 4.

Key stage 1 refers to schooling between years 1-2 when the child is aged 5-7 and the KS test score is taken
at the end of this stage.
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in the psychological literature including Achenbach (1966), externalising and internalising

traits have been shown to represent the latent factor for a large set of psychological traits of

individuals. Externalising behaviour in children indicates a child exhibiting externally their

emotions, through hitting, shouting and being generally disruptive. Internalising children

on the other hand tend to keep their emotions within themselves and can seem unhappy

or withdrawn. Our results are robust to using either the SDQ score or individual factors

relating to each subscales.10

3.5 Parent inputs

Once we have established the impact of RoSLA on the children of mothers impacted by the

policy, we consider the impact of RoSLA on a set of parent inputs, which could potentially

be driving the relationship between an increase in mother’s education and child skills. We

observe a large set of parent inputs after the policy treatment and before or early in the

child’s lifetime. We focus on inputs before the child school starting age because this has

been shown to be an important stage of child development and also because the final stage

of analysis descriptively decomposes the effect of RoSLA on child outcomes measured at

the start of schooling. In this section we describe the measurement of the parental inputs

described in the introduction as those most relevant from the existing literature. Section

3.5.1 describes a set of family resources considered, including human capital of the mother

measured before the child’s birth (referred to as pre-birth human capital), family income,

labour supply of the mother, well being of parents and assortative mating. Section 3.5.2

describes a set of parental investments considered, including smoking and alcohol consumed

during pregnancy, monetary investments, the number of siblings, three parenting style mea-

sures, time investments, and the quality of relationships between the child and the mother or

partner. With the exception of family income, number of siblings and permissive parenting,

the parental inputs are constructed using factor analysis described in Section A.2.

3.5.1 Family Resources

An exogenous shock to education is likely to affect different dimensions of human capital

throughout the mother’s life before she becomes pregnant, which may be associated with
10Results are available on request.
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better child outcomes. We define a latent factor for the mothers’ human capital before the

birth of the cohort member, by combining three questions related to the mothers’ home

ownership, marital status and employment status upon discovery of the pregnancy. These

factors aim to caputre the circumstances of the mother pre-birth, driven either directly or

indirectly from human capital accumulation. Table A.2 reports details of each measure and

the factor loadings which construct the latent variable for pre-birth human capital.

Family income is recorded when the children cohort members were aged 2 and 3. We

take the log of the average across these two periods to minimise measurement error and

transitory variation. A third measure of family resources is the labour supply of the mother

after pregnancy and before the child skills are measured. Table A.2 reports factor loadings

on four measures including the number of hours worked at 33 months and again at 61 months

(around the time of the early test score) and employment status at 47 months and again at

61 months.

A broad definition of family resources should include the mental health or well being of

the mothers. Table A.2 reports the factor loadings relating to the latent variable set to cap-

ture the mothers’ mental health, or well-being, recorded when the child was 33 months old.

These combine different scales of the mothers’s self-esteem (measured through the Bachman

self-esteem score), anxiety (measured through Crown Crisp Experimental Index anxiety score

which measures anxiety, depression and somatic symptoms), depression (measured through

Edinburgh postnatal depression scale), enjoyment of and bonding with the child. The en-

joyment scale is derived from three questions asking the mother how much she identifies

with statements such as ’I really enjoy this child’ and ’I feel confident with my child’. The

bonding scale is measured from eight statements, again asking the mother how much she

identifies with statements such as ’Children are fun’ and ’Having this child has made me feel

more fulfilled’. The factor loadings show that the subscales indicating mental health issues

load negatively and those indicating positive mental health load positively.

Finally, a channel through which RoSLA of the mother might impact the child is through

assortative mating or the traits of her spouse. We include a measure of partner’s years of

schooling to capture assortative mating directly. Using information on partner’s qualifica-

tions, his years of schooling is constructed as follows. Years of schooling is set equal to 15 if
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he attains CSE or vocational qualifications; 16 if he attains GCSEs as his highest qualifica-

tion; 18 if he achieves A’levels and 21 if he attains a degree. We additionally construct two

latent factors for the mothers’ partner, to include his employment when the child is ages 21,

33 and 47 months (Table A.2) and a relationship quality measured at 33 months (Table A.2).

This latter factor combines three composite measures of their partner’s warmth, authority

and communication with the mother. The communication score is derived from six items

regarding the frequency that the mother and partner (for example) make plans, talk over

feelings and discuss how their days have gone. The warmth and authority scores are derived

from 11 and 13 questions respectively regarding how likely the partner is to be considerate

of the mother, is a good companion, and is affectionate, and for authority, how likely the

partner is to insist they do exactly as told, seeks to dominate, and is critical of the mother.

Again, full details are contained in Section A.2.

3.5.2 Parental Investments

Parental investments are broadly defined as inputs made by parents which directly affect

the child. Here we are interested in investments that may have been changed by the policy

reform, and also potentially are associated with child outcomes. We consider a range of

investments that could feasibly be shifted by the RoSLA of mothers. First, we consider the

health choices made by mothers during pregnancy. Carter, Gill, Davies, Taylor, Tillmann,

Vaucher, Wootton, Munafò, Hemani, Malik, et al. (2019) finds a strong link between years of

schooling and health habits, such as smoking. We combine information on the smoking and

alcohol habits of the mother during pregnancy, including the number of cigarettes smoked

in the first 3 months, whether the mother smoked in the last two weeks of pregnancy, and

glasses of alcohol consumed in the first three months. Table A.3 reports the factor loadings

indicating that the factor picks up negative health behaviours during pregnancy.

Second, we measure monetary investments of the household. ALSPAC recorded a set

of questions relating to a composite toy score, at ages 24 and 42 months. The questions

were the same across the two waves, but the recording of the answers differed. For the child

aged 24 months, the mother was asked how many of each item was owned in the household,

including cuddly toys, books and balls for example. The mother responses were recorded

as "None", "One", "2 or 3", "4 or more". At age 42 months, the responses to the same
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questions were recoded as "Yes" or "No" and consequently the measures of the toy score at

age 42 months tends to distinguish between households who own none of the items versus

households who own at least one. What we are able to pick up from this toy score is relevant

for analysing the effect of RoSLA, to see whether the reform which raised education from a

very low level of education to a slightly higher level affected the home learning environment,

through investments in items such as books and toys. The monetary investments score we

use is the combination of the score at 24 and 42 months (see Table A.3) and is standardised

to mean 0, standard deviation 1.

We capture the quantity of time investments, in part, by the working patterns of the

mother and her partner in the early years, which we include as family resources. Another

potentially important factor with regards to time available is the household composition, and

specifically the total number of siblings in the household, which we measure at 48 months.

The final set of potential mechanisms are intended to capture the quality of interactions

between the parents and their child. Doepke and Zilibotti (2017) define three important

measures of parenting style to include permissive parenting, which “allows children to make

free choices according to their natural inclinations”, authoritative parenting where “parents

attempt to mold their children’s preferences, with the aim of inducing choices that parents

view as conducive to success in life” and authoritarian parenting whereby “parents restrict

children’s choices, that is, the parent directly imposes her will on the child rather than taking

the indirect route of molding the child’s preferences” (Doepke and Zilibotti 2017 p.1332).

Given this, we create an indicator for permissive parenting to take the value of 1 if mothers

report that the child dominates the household "usually". Table A.3 details factor loadings for

the remaining two measures of the parenting style of the mother at 42 months. Authoritarian

parenting is constructed from measures indicating the extent to which mothers implement

consequences for poor behaviour which allow the child to reflect on their behaviour, including

sending the child to their room when naughty. Authoritarian parenting on the other hand is

constructed from measures which suggest a harsh punishment strategy, where factor loadings

are highest for the measures of smacking or shouting at the child when naughty.

A further set of measures capture the time investments made by mothers in her child

(see Table A.3) at 42 months including whether she sings to, plays with or cuddles the child.

This factor loads heavily on measures indicating interactions between the mother and child
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and therefore we interpret the measure as picking up quality engagement between parent

and child. A comparable index for the partner time investments is recorded in Table A.4.

Finally two factors relating to the mothers’ and partners’ relationship with the child, detailed

in Table A.4 records measures including whether the mother or partner loves the child, gets

on their nerves or has a battle of will with the child.

We have assumed that the measurement system for treatment and control groups is

identical. In Table A.5 we report the estimated means and standard deviations of each

latent factor when the mean for the control group is set equal to zero. The results show

that the mean of the latent factors are close to zero in all cases and therefore suggest that

our results are not sensitive to allowing the measurement system to differ for the groups of

treatment and control.

4 Methodology

Our aim is to understand the parental inputs which causally respond to an increase in moth-

ers’ educational qualifications, that are associated with child skills. There are several steps

to the analysis. First we estimate the effect of the policy reform to compulsory education

on education of ALSPAC mothers, identifying in particular where in the distribution of ed-

ucation the effect occurs. Second, we estimate the causal effect of RoSLA on child cognitive

and socio-emotional skills and third we estimate the causal effect of the policy reform on a

range of inputs which may drive the human capital of the next generation, including family

resources, labour decisions, parenting behaviours and parental investments in their children.

For the first three stages we consider that the policy reform changed two dimensions of

mothers’ education – their years of schooling and an indicator for achieving any qualifica-

tions. The higher qualifications would equip the mothers well for labour market entry, likely

affecting their income and financial resources. On the other hand, the additional year of

schooling can increase the mothers’ ability to learn and use information, raise her cognitive

skills (Harding, Morris, and Hughes 2015) and expand the mothers’ social network to include

more educated individuals (Choi, Kelly Raley, Muller, and Riegle-Crumb 2008). Therefore

it is very possible that the two dimensions of mothers’ human capital – presence of some

qualifications and change in years of schooling years of schooling - would influence the child
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development and change mothers’ behaviour in different ways - and (in the absence of two

instrumental variables for each dimension) estimating the reduced form of RoSLA is the best

specification to pick up both of these important effects.11

Finally we undertake a descriptive mediation analysis to estimate the extent to which

measured parental inputs mediate the treatment effect on child skills.

4.1 Effect of policy reform on mothers’ education, parental inputs
and child skills

In our setting, RoSLA raised the compulsory age of schooling for mothers born after a

particular date from age 15 to 16. Therefore treatment status of mother i, Di is given by

exposure to RoSLA, defined by the date of birth of mothers in our sample. Those born

before 1 September 1957 were exposed to an education system with a compulsory minimum

leaving age of 15 years, whereas those born after the date could not leave school before the

age of 16. We select mothers born around a small window of dates around the cut-off, as

discussed in Section 3.

We are therefore interested in estimating the effect of RoSLA on a vector of outcomes

including a) mothers’ education, b) parental inputs and c) child cognitive and socio-emotional

skills, given by Y in the equation

Yi = δ1i + δ2Di + δ2Xi + ϵi (1)

Here X denotes covariates measured before treatment, i.e. before the mothers turned 15

(notably mothers’ age), and ϵ is the error term.

4.2 Decomposition with quasi-experimental variation in treatment
status

In the final section, we decompose the treatment effect of RoSLA on child outcomes into the

effect of mediators and the unexplained component, following Heckman, Pinto, and Savelyev
11When running a 2SLS analysis, instrumenting the presence of qualifications or mothers’ years of schooling

with the RoSLA variable, RoSLA strongly predicts the presence of qualifications (with a first stage F-statistic
of 15) and less strongly the mothers’ years of schooling (F-statistic of 9).
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(2013). Whilst we identify the effect of the policy reform on mothers’ education, parent

inputs and child skills, we cautiously intrepret the decomposition analysis as descriptive.

This is because our parental inputs are potentially correlated with unobserved parent or

child inputs, which simultaneously drive child skills.

The potential outcome for each individual is given by the equation

Y =DY1 + (1 −D)Y0 (2)

where Y denotes the child outcome, D a binary treatment indicator for exposure to

RoSLA where treated mothers were born between 1 September 1957- 1 September 1963 and

control mothers were born between 31 August 1951 - 31 August 1957. Y1 and Y0 refer to the

outcome for a child with treated and untreated mothers respectively.

We aim to decompose the intention to treat effect E(Y1 −Y0) to understand the channels

through which the policy drives early life skills of children. In order to do this, consider the

outcome equation defined as follows.

Yd = κd +∑
j∈J

αjθjd + βX + ϵ̃d (3)

where κd is an intercept fixed at the level of treatment d = {0,1}, θjd denotes the j parental

inputs from a set j ∈ J at the level of treatment d and αj the associated coefficients. X

denotes a set of covariates which are observed prior to the treatment of RoSLA.

It may be that the mediators we observe are only a subset of the full set of mediators for

the effect of RoSLA on child skills. If we observe in the data only a subset j ∈ Jp, we can

rewrite equation 3 to express this.

Yd = τd + ∑
j∈Jp

αjθjd + βX + ϵd (4)

τd = κd+∑j∈J ∣Jp α
jE(θjd) and ϵd is an error term with mean zero equal to ϵ̃d+∑j∈J ∣Jp α

j(θjd−
E(θjd). Our objective is to decompose the treatment effect of RoSLA on child skills into

mediators. Combining equations 2 and 4 leads to the following
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Y =D(τ1 + ∑
j∈Jp

αjθj1 +βX + ϵ1)+ (1−D)(τ0 + ∑
j∈Jp

αjθj0 +βX + ϵ0) = τD + ∑
j∈Jp

αjθj +βX + ϵ (5)

where τ = τ1 − τ0 defines the role of unmeasured variables on the mean treatment effects,

ϵ = Dϵ1 + (1 −D)ϵ0 is a mean zero error term and θj = Dθj1 + (1 −D)θ
j
0, j ∈ Jp denotes the

measured inputs. We decompose the treatment effect of RoSLA into the different measured

components of parental inputs using equation 5.

E(Y1 − Y0∣X) = (τ1 − τ0)
´¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¸¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¶

+ ∑j∈Jp α
jE(θj1 − θ

j
0∣X)

´¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¸¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¶
Treatment effect Treatment effect

unmeasured inputs measured inputs

(6)

The presence of unobserved mediators which are correlated with both observed mediators

and the child outcomes would lead to biased estimates in equation 6. Heckman and Pinto

(2015) and Heckman, Pinto, and Savelyev (2013) describe the conditions upon which it is

possible to relax the assumption that mediators are exogenous for the treatment and control

group, to the assumption that mediators are exogenous for the control group only. The

conditions by which it is possible to make the weaker identification assumption are detailed

in Appendix Section A.3, where we test for and cannot reject these conditions.

Even under the weaker identification assumption, there may be concerns that the medi-

ators are not exogenous at least for the control group and for this reason we interpret the

mediation analysis as descriptive.

4.3 Measurement error in parental inputs

An additional strength of our analytical approach is that the survey data contains a number of

variables at different ages relating to multiple dimensions of parental inputs into child human

capital. For example, we observe questions relating to health behaviour during pregnancy

through smoking and drinking habits. While each variable measures the latent factor, in

this example relating to health behaviour during pregnancy with measurement error, the

multiple observations means that we can use factor analysis to combine the set of measures

into a latent factor for each parental input, which is free of measurement error.
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The following measurement system is applied to extract a latent factor for each parental

input for which we observe multiple measures.12

M j
mj ,d
= vj

mj

´¹¹¹¹¹¹¹¹¹¹¹¹¸¹¹¹¹¹¹¹¹¹¹¹¹¶
+ ϕj

mjθ
j
d

´¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¸¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¹¶
+ ηj

mj

´¹¹¹¹¹¹¹¹¹¹¹¹¸¹¹¹¹¹¹¹¹¹¹¹¹¶
measure specific factor mean 0 error

intercept loadings independent of θd

(7)

for j ∈ Jp and mj ∈ M j is measure m from the set 1, ..,M related to each latent parental

input j. For identification of the latent factor, we normalise the location and scale of the

factors similarly to Cunha and Heckman (2008). That is, we set the intercept for the first

measure in the system equal to zero (i.e. vj
mj = 0 for measure m = 1 for each j ∈ Jp) and the

factor loading for the first measure equal one (i.e. ϕj
mj = 1 for measure m = 1 for each j ∈ Jp).

The specific measures to include in each measurement equation was derived by exploratory

factor analysis. A description of the factor analysis along with the factor loadings for each

factor are reported in Section A.2 and Tables A.2-A.4.

4.4 Missing data

Our empirical analysis is demanding in the sense of requiring information on the treatment

status of mothers (determined by their date of birth), test scores and socio-emotional skills

of children and a total of 17 mediators, measured across a period of up to 8 years, including

the period of pregnancy. We exploit quasi-experimental variation in our treatment status

using longitudinal secondary data which, unlike in a randomized control trial for example,

was not collected for this purpose directly. As a result, as is typical in longitudinal cohort

data analysis, information is available for the majority of variables in our model, but there

is missing information on a small number of variables. Our sample is defined as mothers

with a reported date of birth13, a recorded cognitive test score or socio-emotional skill and

at least one mediator.14 For individuals with missing mediators we impute the missing data

using the following method from Carneiro, Garcia, Salvanes, and Tominey (2021).
12As detailed in Section 3, we do not use factor analysis for family income, the number of siblings or

permissive parenting which are observed directly.
1399% of the sample
14Conditional on observing treatment and child outcomes, 66% of households have no mediators missing;

6% have 1 mediator missing; 5% have 2 mediators missing; 5% have 3 mediators missing; 3.5% have 4-5 and
14% have more than 5 mediators missing.
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There are a set of households with complete data on the treatment status, child outcome

and all 17 mediators making up 66% of the sample. Using the set of households with complete

data we regress

θji = δj +∑
k≠j

γj
kθ

k
i + µjXj

i + u
j
i (8)

where θji is the latent factor relating to mediator j with j = 1, ..,17, for household i.

Included in the regression are the remaining 16 mediators (k ≠ j) and covariates X including

treatment status and mothers’ age at birth. That is, for households with complete data

we run 17 regressions with the dependent variable equal to the mediator θji regressed on

the remaining variables in our model. The estimated coefficients γj
k tell us the relationship

between a mediator j and the remaining mediators k ≠ j; whilst the vector of coefficients µj

informs of the relationship between mediator j and the set of covariates X. Fitted values

were calculated for each j regression for the total sample parents. This predicted values give

the imputed level of the mediator for the households whose mediator is missing.15

In order to evaluate the sensitivity of our strategy to deal with missing values for a small

number of mediators, Section 6 shows that our results are robust to two alternative strategies

of i) limiting the sample to households with at least two thirds of mediators non-missing;

ii) an alternative mean replacement strategy including dummy variables to indicate missing

data in our models. In both cases, the estimated coefficients are very similar and therefore

we conclude that our results are not sensitive to our methods to deal with missing data.

Finally, we test for systematic attrition across treatment status by regressing a binary

indicator for the household being present in one of the samples for our four outcomes on the

treatment indicator and a control for mothers’ age. The dependent variable takes the value

of 1 if the mother is in our final estimation sample for either of the four outcomes and 0

otherwise. The analysis shows that households who are not included in our final sample due

to attrition are not systematically different across treatment status.16

15The R-squared values from each of the 17 regressions are as follows: Pre-birth capital (0.1295); Log
average family income (0.3235); Mother’s labour supply (0.1112); Partner’s years of education (0.1883);
Partner’s employment (0.1688); Mother’s wellbeing (0.2125); Partner’s wellbeing (0.2451); Health during
pregnancy (0.0568); Monetary inputs (0.0769); No. of siblings (0.1140); Mother’s permissive parenting style
(0.0546); Mother’s authoritarian parenting style (0.3161); Mother’s authoritative parenting style (0.2808);
Mother’s time investments (0.1729); Partner’s time investments (0.2594); Mother-child relationship (0.0737);
Partner-child relationship (0.1666). These indicate relatively large explanatory power.

16The coefficient (standard error) on the treatment indicator is 0.024(0.017).
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5 Results

5.1 Effect of RoSLA on education of mother

We begin by exploring the impact of RoSLA on mothers’ education in Table 2. The first

column of Table 2 considers the impact of RoSLA on the mother’s years of schooling (proxied

with the age she left school) while columns 2-5 considers outcomes across the distribution

of mothers’ education of no qualifications; low quality qualifications (which include either

CSE or vocational qualifications); GCSEs and A levels.17 Panel a) presents the results for

sample 1, the broader definition of RoSLA while panel b) presents the results for a more

restricted window around the policy implementation of sample 2 (with common support

across mothers’ age at birth).

Focusing on panel a) the impact of the policy is to increase the age that mothers left school

by 0.291 years on average. This is consistent with national estimates of the impact of RoSLA

from external data sources such as the Labour Force Survey as show in in Figure 1. Columns

2-5 show that RoSLA impacts differentially across the distribution of mothers’ education.

RoSLA mothers have a reduced probability of leaving school with no qualifications by 4.7

percentage points. This is because the control mothers could leave school at age 15 before

taking formal examinations at age 16. There is no change in the probability of obtaining

the low quality qualifications, but an increase in the probability of attaining the higher

quality GCSE qualifications by 6.2 percentage points. The results suggest that the margin

through which mothers’ educated was affected by RoSLA was a shift from leaving with no

qualifications to achieving GCSE qualifications at the age of 16. In this case, when we

consider the effect of RoSLA on children, the policy does not just represent an increase in a

proportion of a year in schooling, but in addition reflects an increased probability of leaving

school with some qualifications compared to no qualifications.

Panel b) illustrates that the results are very similar for our more restricted sample. The

estimated effect sizes are qualitatively similar, with treated mothers less likely to attain no

qualifications and more likely to attain GCSEs. The final row of 2 reports the test statistic
17Recall that CSEs are examinations taken at the age of 16 with a relatively low quality compared to

GCSEs which are also taken at the age of 16. A levels are examinations taken at the end of high school at
the age of 18.
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for the hypothesis that the coefficients in sample 2 are not statistically different to the

coefficients in sample 1. For each measure of mothers’ education, the z-statistics are low and

we cannot reject the hypothesis of equality of coefficients.

5.2 Effect of RoSLA on child development

Given that RoSLA has a positive impact on maternal education, we next look at the reduced

form impact of RoSLA on the skills of the next generation - the children of the mothers who

were born close to the 1972 policy reform. Table 3 shows the impact of RoSLA on a range of

cognitive (columns 1 and 2) and socio-emotional (columns 3 and 4) skills of children between

ages 4-7. Panel a) again presents the results for sample 1 while panel b) presents the results

for a more restricted window around the implementation of RoSLA in sample 2. The results

show that children of mothers affected by RoSLA have higher cognitive test scores at age

4/5 by 13.9% of a standard deviation; and age 6/7 by 11.7% of a standard deviation. This

is consistent with the findings of Dickson, Gregg, and Robinson (2016).

The analysis next considers for the first time the impact of RoSLA also on child socio-

emotional skills. We find no significant impact of the policy on the externalising or inter-

nalising skills of children (columns 3 and 4) at age 81 months (6.75 years). The results are

consistent across sample 2 in panel b) of Table 3. The final row provides z-statistics for the

test of equality of coefficients which indicate that we cannot reject the hypothesis of equal

coefficients for any of the outcomes, in sample 2 compared to sample 1.

A potential reason for the policy having no impact on the socio-emotional skills of children

is that the inputs which responded to the policy were those more likely to drive cognitive

skills of children. Research has shown that socio-emotional skills of children responds to

"softer" inputs such as parenting style and mothers’ well-being rather than inputs such as

family income. As we will show in the next section, these softer inputs were not changed

by the policy, so this could explain why there was no significant effect on externalising or

internalising skills.18,19

18See for example Moroni, Nicoletti, and Tominey 2019
19Note that we tried many different methods to construct socio-emotional skills: taking the SDQ score from

ALSPAC, using individual components of the score separately; running a factor analysis on all subscales. In
no case was the effect of RoSLA on the socio-emotional skill measure statistically significant.
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5.3 Parent inputs

Our main contribution is to consider the potential mechanisms through which RoSLA im-

proves child skills by estimating the effect of RoSLA on a wide range of parent inputs, which

are in turn associated with child development. Individual regressions were run for each input

controlling for mothers age, in order to ascertain whether the input is affected by RoSLA,

i.e. if for a parental input j, E(θj1 − θ
j
0∣X) ≠ 0 in equation 6. This further extends the ex-

isting literature by exploring the possible routes through which RoSLA impacted children’s

cognitive skills, but had little impact on their socio-emotional development.

Table 4 reports the estimated coefficients of the impact of RoSLA of mothers on all

potential parental inputs. We estimate the effect of RoSLA on each potential mediator using

two samples - the sample of test scores at age 4/5 (columns 1-3) and the sample of test

scores at age 6/7 (columns 4-6) and across our two windows of mother’s age at birth (sample

1 results are reported in columns 1 and 4; whilst sample 2 results in columns 2 and 5),

reporting test statistics on the equality of coefficients across these windows (columns 3 and

6).

In terms of the potential mediators of family resources for sample 1 (column 1), the

estimates indicate that mothers who were exposed to RoSLA have 16.6% of a standard de-

viation higher pre-birth human capital, 7.5 percentage points higher average family income,

and have a partner whose education is 0.4 years higher than mothers who were not exposed to

RoSLA. The coefficients on these mediators are statistically significant. For parental invest-

ments, RoSLA has a negative impact on poor health during pregnancy - mothers impacted

by RoSLA scored 17.6% of a SD lower in terms of smoking and drinking in pregnancy. They

were also likely to have 17.4% of a SD higher monetary investments in the home learning

environment, compared to those not affected by RoSLA. This suggests that on top of the

expected family resource and assortative mating channels, treated mothers had better health

habits during pregnancy and higher levels of investments in the home learning environment.

The estimated effect of RoSLA on the other mediators were close to zero in many cases and

imprecisely estimated. The estimates are broadly similar qualitatively for sample 2 com-

pared to sample 1 and in columns 3 we cannot reject the hypothesis that coefficients are

equal between the benchmark sample 1 and the more restrictive sample which narrows the

window around the implementation of RoSLA.
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Columns 4-5 show that when we consider the larger sample of observations for the test

score at age 6/7, the parental inputs identified as responding to RoSLA are similar, with the

addition of a negative impact on mothers’ labour supply and a positive impact in terms of

the partner-child relationship. The maternal labour supply effect, when taken in the context

of the positive coefficient on family income, may suggest that RoSLA raised the wage of

mothers whilst lowering their hours worked in the labour market. The positive partner-child

relationship and large impact on partner’s education suggest a strong positive assortative

mating channel. Again there is no statistically significant difference across estimates in

samples 1 and 2, with the exception of partner’s well being.

A large set of parental inputs are not impacted by RoSLA. For example, we find no impact

on a set of family resources including partner’s labour supply or well being of the mother or

partner. In addition the parental investments including number of siblings, parenting style

measures, time investments (measuring parental engagement with the child) or factors for

the relationship with the child did not vary statistically significantly across RoSLA status.20

Our interpretation is that the policy change increased basic levels of education, which led to

an increase in the more fundamental inputs such as family income, smoking or drinking in

pregnancy and the purchase of educational toys. Instead the mediators remaining in Table 4

which do not respond to RoSLA in a statistically significant manner may be more responsive

to changes higher up the education distribution.21

Given that some of our potential mediators in Table 4 were significantly affected by the

RoSLA policy, in the final stages of our analysis we consider whether they might account

for the direct effect of RoSLA on those skills. We note a cautious descriptive interpretation

of this analysis, given that any unobserved inputs may be correlated with both our included

inputs and child skills. We begin by showing the association between our mediators and

child skills in Table 5, conditional on the direct effect of RoSLA on the child skills.

Columns 1-3 of Table 5 present the results for cognitive skills of the early test score at

age 4/5 and columns 4-6 for the cognitive skills measured through a test score at age 6/7. In

columns 1 and 4 we report results for the wide sample window of sample 1 and in columns
20RoSLA has no statistically significant effect on parenting style measured either as just one factor from

all measures; or indicators for parenting style taking particularly high values to indicate very strict or very
relaxed parenting. Results are available on request.

21Section A.5 tests whether RoSLA drives divorce status of mothers, concluding that there is no statistically
significant effect on divorce.
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2 and 5 for sample 2. Columns 3 and 6 report the z-score relating to the test of equal

coefficients across sample 1 and 2. We do not show the results for socio-emotional outcomes

here as there is no policy effect to decompose.

All parental inputs which were affected by RoSLA are also associated with child cognitive

skills at age 4/5 and 6/7. The inclusion of these potential mediators in the child skills

equation significantly reduces the direct impact of RoSLA on these skills. This provides

suggestive evidence that these observed skills may be partially responsible for the impact of

RoSLA on child skills. Starting with the family resources, an increase in the pre-birth human

capital of mothers by one standard deviation is associated with an increase in test score at

age 4/5 (6/7) by 8.7% (11.1%) of a standard deviation, while a raising average family income

by 1% in pre-school is associated with a 25.5% (27.2%) of a standard deviation increase in

child cognitive skill at age 4/5 (6/7). Finally, increasing partners’ years of schooling by

1 year is associated with an increase in test scores at age 4/5 (6/7) by 7.4% (8.8%) of

a standard deviation. Similarly, an increase in the parental investments of (poor) health

during pregnancy by one standard deviation is associated with a decline in test scores of

the second generation by 3.1% (3.9%), while a SD increase in monetary inputs is associated

with an 10.7% (8.6%) of a standard deviation increase in test scores at the age of 4/5 (6/7).

Many other inputs also drive child skills, including mothers’ well-being, authoritarian and

authoritative parenting styles and the number of siblings, but rather than mediators can be

considered additional controls as they were not affected by RoSLA.

To analyse more directly the potential mediating role of the parental inputs, Table 6

reports a descriptive decomposition analysis, combining the results from Table 4 and Table

5 as described in equation 6. Reported in Table 6 is the proportion of the estimated treatment

effect in Table 3 explaioned by each mediator. Figure 2 provides a graphical representation

of the decomposition analysis and illustrates that 61% and 73% of the total impact of RoSLA

on cognitive outcomes at age 4/5 and 6/7 respectively can potentially be accounted for by

these mediators. Family resources make the biggest contribution, accounting for 49-60%

of the total RoSLA effect. This is not surprising given the extensive literature which has

established a causal relationship between family resources and child outcomes. Interestingly,

even conditional on a range of measures of family resources, RoSLA is in part mediated by

the investment behaviour of parents from pregnancy into early years. Together the parental
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investments account for 12% (13%) of the treatment effect on the test score at age 4/5 (age

6/7).22

The coefficients in Table 5 are similar in the more restrictive sample. Despite this Figure

A.1 shows that we are able to account for a smaller proportion of the treatment effect on

cognitive test scores (31-36%). A closer inspection shows that the difference in the explained

treatment gap comes just from the relatively limited role of family resources in explaining

the cognitive test score gaps in our more restricted sample. The parental investments have

a similar impact in the two samples; accounting for 8% and 18% of the treatment effect on

age 4/5 and 6/7 test scores respectively.

In summary, our results have identified some important parental inputs which are both

impacted by the RoSLA reform, and associated with child cognitive outcomes. Of the total

treatment effect of RoSLA on the cognitive skills, family resources account for the largest

portion. However on top of the more obvious family and assortative mating channels, direct

investments, such as improving health behaviours in pregnancy and improving the home

learning environment, are also drivers of the cognitive skills gaps.

6 Sensitivity

Inherent in longitudinal panel datasets such as ALSPAC is a degree of missing information

across the waves of data. In our case, of the 17 parental inputs which potentially mediate

the effect of RoSLA on child skills, 66% of households have no missing mediators. For the

sample of households with a missing mediator, we imputed the value of the parental input as

described in Section 4.4. To check the sensitivity of our results to the imputation, we firstly

tighten the conditions by which households are included in our sample, to those with at least

two thirds of mediators non-missing. This reduces the sample to 84% of our benchmark

sample. Tables A.8- A.9 report the results for the restricted sample, which are very similar

to our benchmark analysis.
22Included in the decomposition analysis is the mediation through all parental inputs, even those not

statistically significant in Table 4. However, it is evident in Table 6 that our decomposition results are very
similar if we exclude these inputs from the decomposition, as their contribution to the average treatment
effect is close to zero.
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Next, we take the full benchmark sample and create a dummy variable for each mediator

to take the value of 1 if the mediator is missing and 0 otherwise. The value of the mediator,

if missing, is then replaced with the observed mean value. Interestingly our results, reported

in Tables A.10- A.11 are again very similar to our benchmark analysis, and suggest that the

small sample of households who have incomplete information on meditators do not create a

bias in our results.

7 Double treatment effects

Table 4 identified one potential channel for the effect of the educational reform of mothers on

child skills was through the traits of her partner. We complement this analysis by considering

that there may be a double treatment status within some households, if both mother and

her partner were exposed to the 1972 educational reform. This section estimates the effect

of exposure to RoSLA, differentiating between households with no treated parents; 1 treated

parent and 2 treated parents. It could be that the indirect effects of RoSLA on children’s

ability is stronger in households where both spouses received the treatment, than in house-

holds where only one or neither spouse was treated. This is interesting analysis, however

it is not possible to cleanly identify the double treatment effect. The reason is that whilst

RoSLA of one individual can be interpreted as exogenous, who that individual partners with

is not. Therefore the following analysis is given a descriptive interpretation.

Defining the double treatment to equal 0 if neither spouse was treated; 1 if one spouse

was treated and 2 if both spouses were treated, Table A.13 estimates the effect of double

treatment on the test score at age 4/5 (column 1), age 6/7 (column 2), externalising (column

3) and internalising behaviours (column 4). All regressions control for mothers’ age, as in

our benchmark specification and additionally the partner’s age when the cohort member

was born. The sample size is somewhat smaller than our benchmark due to missing data

on the partner’s date of birth (necessary to assign treatment status). The results suggest

that compared to two treated spouses, having no treated spouse lowers child test scores by

19.4% - 22.6% of a standard deviation and raises the incidence of internalising behaviour

by 15.9% of a standard deviation. There are also statistically significant differences in child

skills when comparing the double treatment spouses to single treatment spouses. Child test
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scores are 15.7%-25.5% of a standard deviation lower in single treatment households, and

socio-emotional skills worse by around 10% of a standard deviation compared to double

treatment households.

In addition, Table A.14 reports that having two treated spouses raises inputs in chil-

dren, compared to having just a single treated spouse. Pre-birth human capital, household

income, partner’s education, hours and parenting scores are all lower in single treatment

households, whilst the mother is more likely to smoke and have more children. Interestingly

time investments of both mother and partner with the child are higher in the single com-

pared to double treatment households. Having a double treatment household does seem to

be beneficial for child skills and for parental inputs, although note that a possibility is that

this double treatment effect is picked up in our main analysis, through the higher education

identified of the mothers’ partner.

8 Conclusion

Across many developed countries, inequalities exist in the skills of young children, by the

socio-economic status of their parents. In this paper we have shown that at least part of this

difference in early skill accumulation is causally driven by mothers’ education. In particular,

a reform which raised the compulsory schooling leaving age in the UK from 15 to 16 led

to a shift from no qualifications attained towards some high stake qualifications and a rise

in cognitive skills of the children of affected mothers. On the other hand there was no

statistically significant effect on child socio-emotional skills.

Our main contribution is to understand how RoSLA for mothers - or more generally the

decision to gain a minimum level of qualifications - impacts their own education, the skills

of their children, and crucially, their parental inputs associated with child skills. Given the

large proportion of individuals who leave school with no qualifications in OECD countries,

understanding the benefit of gaining qualifications on the next generation’s skills is crucial.

Using rich longitudinal data, our analysis includes a wide set of potential parental inputs to

allow us to pinpoint whether mothers’ education drives child development through a solely

financial channel, through assortative mating of the spouse or whether there is any role in

the investment behaviours into child human capital. We are interested in which resources
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and inputs of parents change in response to the exogenous increase in education, which then

drive child skill accumulation.

We interpret the results as follows. The reform to mothers’ schooling raised the educa-

tion of the marginal mother from leaving school with no qualifications to having at least a

basic level of qualifications. This, in turn, impacted children’s cognitive skill development

suggesting that a policy should strongly encourage individuals to stay in education until they

gain important qualifications. Of the wide set of family resources and parental investments

considered, there were five important inputs identified which were affected by the education

reform. At the time of birth, treated mothers had accumulated more human capital, had

matched with a higher quality partner in terms of his education and labour market attach-

ment, and during the next three years of the child’s life earned a higher household income.

These variables were also associated with the cognitive skills of the child. The descriptive

decomposition analysis shows that a significant proportion of the treatment effect of mothers’

education on child cognitive skills was driven by these mechanisms, with family resources

accounting for up to 60% of the total treatment effect.

Interestingly, we found also an important role for parental investments, over and above

family resources, with monetary and health inputs accounting for a further 12-13% of the

total treatment effect of RoSLA on age 4/5 and 6/7 cognitive child skills. Treated mothers

smoked and drank less alcohol during pregnancy and invested more in educational toys

and books at home, which raised cognitive skills of their children at school starting age.

These inputs were again associated with child cognitive skill development. These results are

robust to a number of alternative specifications, across a range of windows of mothers’ birth

dates, and suggest that improving education has wider ranging impacts, over and above the

standard impact on financial channels.

How comparable are our estimates of the effect of RoSLA to papers in the wider literature?

Piopiunik (2014) is the most similar to ours, evaluating an increase in education from a low

level of 8 years to 9 years of schooling in Germany. An increase in mothers’ education through

the reform raised the sons’ probability to attain a middle school degree and translated into

0.79 more years of schooling - a large effect which authors suggest is due to the reform

shifting the education track of children - set in Germany early in life. Carneiro, Meghir,

and Parey (2013) instead estimate more modest effects that raising mothers’ education by 1
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year raised test scores by around 8% of a standard deviation. We would expect our effects

to be in between these two estimates, as unlike Piopiunik (2014) the UK does not have an

educational tracking system and unlike Carneiro, Meghir, and Parey (2013) the UK reform

changed not just years of schooling but also qualifications of the treated mothers.

The average treatment effect of mothers’ years of schooling from our estimates translates

into an increase of 41% of a standard deviation in the test score.23 We can translate this into

years of schooling by correlating the test score measures at age 4/5 or 6/7 with a measure

of the cohort members’ completed years of schooling measured at age 26.24. A 1 standard

deviation increase in the test score at age 4/5 (6/7) is associated with an increase in years of

schooling by 0.43 (0.67) years. Translating our estimates of RoSLA into the outcome years

of schooling, gives an estimate in between Piopiunik (2014) and Carneiro, Meghir, and Parey

(2013) of 0.41*0.43=0.18 (0.41*0.67=0.27) years of schooling.

We did not find effects of RoSLA on parent time investments, which may seem at odds

with an influential paper by Guryan, Hurst, and Kearney (2008) which suggested instead a

high correlation. However the high correlation in Guryan, Hurst, and Kearney (2008) was

true only when comparing mothers without a high school education (who spend 12.1 hours on

average per week in total childcare), to someone with a college degree (who spends 17 hours

per week on average). More related to our paper is the comparison of the first group of low

educated mothers, to a mother with high school degree - who in Guryan, Hurst, and Kearney

(2008) spends 12.6 hours per week on average on total childcare - a very small difference

comparable to our estimate. Whilst large maternal education differences are required to

generate meaningful differences in inputs such as time investments in Guryan, Hurst, and

Kearney (2008), we can see instead that a relatively small change in education estimated in

our paper – moving from no qualifications to some qualifications – generates changes in other

inputs such as financial resources and smoking habits during pregnancy, which then improve

second generation outcomes. This itself highlights the importance of gaining at least basic

qualifications.

23RoSLA raised years of schooling by 0.29 years and raised test scores by 0.12 standard deviations, giving
an average treatment effect of mothers’ schooling of 0.12/0.29=0.41

24Note the smaller sample for this question of 2338-2779 individuals
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Figures and Tables

Figure 1: Impact of RoSLA on women across cohorts from the Labour Force Survey. Source
Dickson, Gregg, and Robinson (2016).
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Notes: Source Dickson, Gregg, and Robinson (2016).
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Figure 2: Decomposition of the Effect of RoSLA on Child Cognitive Skills
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Notes: Figure relating to Equation 6 and results in Table 6. Column 1 (2) decomposes the total effect of
RoSLA on cognitive skills at age 4-5 (test scores at age 6-7) into the effect explained by family resources;
parental investments and the unexplained (direct) component.
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Table 2: Effect of RoSLA on mothers’ education

(1) (2) (3) (4) (5)
Years of Ed. No quals. Low quality quals. GCSE A level

a) +/- 6 yrs
RoSLA 0.291** -0.047** -0.015 0.062* 0.053

(0.112) (0.013) (0.024) (0.026) (0.028)
Mother’s age 0.125** 0.002 -0.010** 0.008* 0.031**

(0.015) (0.002) (0.003) (0.003) (0.004)

Observations 5,017 5,017 5,017 5,017 5,017
R-squared 0.021 0.011 0.000 0.001 0.023

(1) (2) (3) (4) (5)
CS Years of Ed. No quals. Low quality quals. GCSE A level

b) +/- 1 yr
RoSLA 0.290 -0.064** -0.007 0.071 0.054

(0.211) (0.024) (0.039) (0.043) (0.050)
Mother’s age 0.192 -0.002 -0.010 0.012 0.049

(0.128) (0.014) (0.024) (0.026) (0.030)

Observations 1,035 1,035 1,035 1,035 1,035
R-squared 0.002 0.016 0.000 0.004 0.003

Z test 0.00 0.62 -0.17 -0.18 -0.02

Notes: Sample 1 in panel a) consists of of a window of mothers’ year of birth 6 years either side
of the reform to compulsory schooling; Sample 2 in panel b) restricts to common support across
mothers’ age at the timing of the cohort member’s birth within treatment and control. Regres-
sions control for mothers’ age at birth. Low quality quals refer to CSE examinations or vocational
qualifications. GCSEs are the relatively high quality examinations taken at the age of 16 whilst A
levels are taken at age 18. ** significant at 1%, * significant at 5%.
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Table 3: Effect of RoSLA on child outcomes

(1) (2) (3) (4)
Test score Test score Externalising Internalising
4/5 6/7 6.75 6.75

a) +/- 6 yrs
RoSLA 0.139* 0.117* 0.067 -0.071

(0.063) (0.056) (0.058) (0.058)
Mother’s age 0.027** 0.028** -0.004 -0.004

(0.008) (0.008) (0.008) (0.008)

Observations 4,248 5,017 4,694 4,575
R-squared 0.003 0.003 0.002 0.000

(1) (2) (3) (4)
Test score Test score Externalising Internalising
4/5 6/7

b) +/- 1 yr
RoSLA 0.190 0.214* 0.072 -0.025

(0.106) (0.098) (0.098) (0.102)
Mother’s age 0.090 0.099 -0.050 0.010

(0.064) (0.059) (0.059) (0.062)

Observations 872 1,035 1,014 988
R-squared 0.004 0.005 0.005 0.000

Z stat. -0.414 -0.859 -0.044 -0.392

Notes: Sample 1 in panel a) consists of of a window of mothers’ year of birth 6 years
either side of the reform to compulsory schooling; Sample 2 in panel b) restricts to com-
mon support across mothers’ age within treatment and control; Regressions control for
mothers’ age at birth. ** significant at 1%, * significant at 5%.

37



Table 4: Effect of RoSLA on potential mediators

(1) (2) (3) (4) (5) (6)
RoSLA RoSLA RoSLA RoSLA
(+/- 6 yrs) (+/- 1 yr) Z-score (+/- 6 yrs) (+/- 1 yr) Z-score

Family resources
Pre-birth capital 0.166*** 0.104 0.677 0.149*** 0.140* 0.105

(0.051) (0.076) (0.047) (0.072)
Log average family income 0.075** 0.043 0.565 0.071** 0.033 0.695

(0.030) (0.048) (0.028) (0.047)
Mother's labour supply -0.063 -0.011 -0.443 -0.112** -0.047 -0.571

(0.060) (0.101) (0.056) (0.099)
Partner's years of education 0.412*** 0.213 0.753 0.286** 0.009 1.090

(0.130) (0.230) (0.122) (0.223)
Partner's employment 0.027 0.087 -0.548 0.014 -0.009 0.224

(0.056) (0.094) (0.051) (0.089)
Mother's wellbeing 0.008 0.062 -0.480 -0.006 0.045 -1.728

(0.057) (0.097) (0.053) (0.091)
Partner's wellbeing 0.034 0.131 -0.869 0.031 0.176* 2.061

(0.057) (0.096) (0.053) (0.091)
Parental investments
Health during pregnancy -0.176*** -0.268*** 0.909 -0.132*** -0.186** 0.554

(0.055) (0.085) (0.051) (0.083)
Monetary inputs 0.174*** 0.177* -0.034 0.163*** 0.173* -0.091

(0.061) (0.101) (0.056) (0.094)
No. of siblings 0.014 -0.064 0.652 0.006 -0.051 0.513

(0.059) (0.104) (0.054) (0.097)
Mother's permissive parenting -0.046 0.175 -1.809 -0.087 0.114 -1.769

(0.059) (0.107) (0.054) (0.100)
Mother's authoritative parenting -0.034 -0.050 0.144 -0.071 -0.121 0.485

(0.056) (0.096) (0.052) (0.089)
Mother's authoritarian parenting 0.012 0.008 0.036 -0.031 -0.047 0.154

(0.056) (0.095) (0.052) (0.090)
Mother's time investments 0.048 0.010 0.336 0.036 -0.012 0.456

(0.058) (0.097) (0.053) (0.091)
Partner's time investments 0.067 0.005 0.558 0.033 -0.015 0.462

(0.056) (0.096) (0.052) (0.090)
Mother-child relationship 0.086 -0.032 1.076 0.074 -0.019 0.975

(0.053) (0.096) (0.047) (0.083)
Partner-child relationship 0.058 0.007 0.462 0.115** 0.035 0.776

(0.056) (0.095) (0.052) (0.089)
Observations 4248 872 5017 1035

Test score 
4/5

Test score
6/7

Notes: Coefficients of a regression of RoSLA on each mediator, controlling for mothers’ age at birth.
The analysis restricts to the sample for which test scores were observed at ages 4-5 (columns 1-3)
and 6-7 (columns 4-6).** significant at 1%, * significant at 5%.
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Table 5: RoSLA on child outcomes, conditional on mediators

(+/- 6 yrs) (+/- 1 yr) (+/- 6 yrs) (+/- 1 yr)
Entry ass. Entry ass. Z-score Key Stage 1 Key Stage 1

Conditional RoSLA 0.055 0.132 -0.668 0.032 0.136
(0.059) (0.099) (0.052) (0.090)

Family resources
Pre-birth capital 0.087*** 0.022 1.207 0.111*** 0.076*

(0.020) (0.050) (0.018) (0.043)
Log average family income 0.255*** 0.440*** -1.878 0.272*** 0.344***

(0.040) (0.090) (0.035) (0.076)
Mother's labour supply -0.039** -0.030 -0.234 -0.073*** -0.089***

(0.016) (0.035) (0.014) (0.030)
Partner's years of education 0.074*** 0.061*** 0.727 0.088*** 0.089***

(0.008) (0.016) (0.007) (0.014)
Partner's employment 0.007 -0.058 1.452 -0.002 -0.075**

(0.018) (0.041) (0.016) (0.036)
Mother's wellbeing 0.032* 0.111*** -1.801 0.041*** 0.153***

(0.018) (0.040) (0.016) (0.036)
Partner's wellbeing 0.016 0.052 -0.788 0.019 0.025

(0.018) (0.042) (0.016) (0.036)
Parental investments
Health during pregnancy -0.031* 0.060 -2.050 -0.039** -0.012

(0.017) (0.041) (0.015) (0.035)
Monetary inputs 0.107*** 0.128*** -0.546 0.086*** 0.123***

(0.016) (0.035) (0.014) (0.032)
No. of siblings -0.137*** -0.200*** 1.637 -0.107*** -0.159***

(0.016) (0.035) (0.015) (0.031)
Mother's permissive parenting -0.000 -0.007 0.198 -0.004 0.050*

(0.015) (0.032) (0.014) (0.028)
Mother's authoritative parenting 0.070*** 0.033 0.819 0.027 -0.007

(0.019) (0.041) (0.017) (0.036)
Mother's authoritarian parenting -0.060*** -0.005 -1.170 -0.052*** -0.036

(0.019) (0.043) (0.017) (0.037)
Mother's time investments 0.011 -0.006 0.408 0.030* 0.084**

(0.017) (0.038) (0.015) (0.033)
Partner's time investments -0.016 0.001 -0.384 -0.043*** -0.074**

(0.019) (0.040) (0.017) (0.036)
Mother-child relationship -0.014 0.016 -0.745 -0.019 0.007

(0.018) (0.036) (0.016) (0.034)
Partner-child relationship -0.013 -0.032 0.433 -0.009 -0.010

(0.018) (0.040) (0.016) (0.035)

Observations 4,248 872 5,017 1,035

Test score
4/5

Test score
6/7

Notes: Sample 1 in columns 1 and 4 consists of births within a 6 year window of the mother’s date
of birth around RoSLA; Sample 2 in columns 2 and 5 restricts to common support across mothers’
age within treatment and control. Regressions control for mothers’ age at birth.** significant at
1%, * significant at 5%.
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Table 6: Decomposing effect of RoSLA on Child Cognitive Skills. The proportion of the
treatment effect explained by each potential mediator.

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

(+/- 6 yrs) (+/- 1 yr) (+/- 6 yrs) (+/- 1 yr)
Family resources
Pre-birth capital 0.014 0.002 0.017 0.011
Log average family income 0.019 0.019 0.019 0.011
Mother's labour supply 0.002 0.000 0.008 0.004
Partner's years of education 0.030 0.013 0.025 0.001
Partner's employment 0.000 -0.005 0.000 0.001
Mother's wellbeing 0.000 0.007 0.000 0.007
Partner's wellbeing 0.001 0.007 0.001 0.004
Total through family resources 0.068 0.043 0.070 0.039
Parental investments
Health during pregnancy 0.005 -0.016 0.005 0.002
Monetary inputs 0.019 0.023 0.014 0.021
No. of siblings -0.002 0.013 -0.001 0.008
Mother's permissive parenting 0.000 -0.001 0.000 0.006
Mother's authoritative parenting -0.002 -0.002 -0.002 0.001
Mother's authoritarian parenting -0.001 0.000 0.002 0.002
Mother's time investments 0.001 0.000 0.001 -0.001
Partner's time investments -0.001 0.000 -0.001 0.001
Mother-child relationship -0.001 -0.001 -0.001 0.000
Partner-child relationship -0.001 0.000 -0.001 0.000
Total through parental inputs 0.017 0.016 0.016 0.039
Total through mediators 0.084 0.059 0.085 0.078
Direct 0.055 0.132 0.032 0.136
Total 0.139 0.190 0.117 0.214

Test score
6/7

Test score 
4/5

Notes: Sample 1 in columns 1 and 3 consists of births within a 6 year window of the mother’s date
of birth around RoSLA; Sample 2 in columns 2 and 4 restricts to common support across mothers’
age within treatment and control. Regressions control for mothers’ age at birth.** significant at
1%, * significant at 5%.
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A Appendix

Figure A.1: Decomposition of the Effect of RoSLA on Child Cognitive Skills (+/- 1 yr
sample)
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Figure relating to Equation 6 and results in Table 6. Column 1 (2) decomposes the total effect of RoSLA
on cognitive skills at age 4-5 (test scores at age 6-7) into the effect explained by family resources; parental
investments and the unexplained component.
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A.1 Components of the child socio-emotional skills

We measure socio-emotional skills of children with the strengths and difficulties questionnaire

(SDQ), a validated measure of child skills, when the child was 81 months (6.75 years) old.

The SDQ consists of five sub-scales each which are constructed from 5 measures. The

sub-scales include i) emotional problems; ii) conduct problems; iii) hyperactivity; iv) peer

relationship; and v) pro-social behaviour. All measures are reported in Table A.1.

Table A.1: Components of Strength and Difficulties sub scales

Emotional problems Has many worries, often seems worried
Is often unhappy, down hearted or tearful
Is nervous and clingy in new situations, easily loses confidence
Has many fears, is easily scared
Often complains of headaches, stomach-aches or sickness

Conduct problems Is generally obedient, usually does what adult requests
Often fights with other children or bullies them
Steals from home, school or elsewhere
Often has temper tantrums or hot tempers
Is considerate of other peoples’ feelings

Hyperactivity Is constantly fidgeting or squirming
Is easily distracted, concentration wanders
Thinks things out before acting
Sees tasks through to the end, has good attention span
Is restless, overactive, cannot stay still for long

Peer relationship Is rather solitary, tends to play alone
Has at least one good friend
Is generally liked by other children
Is picked on or bullied by other children
Gets on better with adults than with other children

Pro-social Is helpful if someone is hurt, upset or feeling ill
Is kind to younger children
Often lies or cheats
Often volunteers to help others (parents, teachers, other children)
Shares readily with other children
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A.2 Factor analysis

In this section we report factor loadings for each parental input for which we want to construct

a latent factor and we discuss and test the assumptions of the same system of measurement

across the treatment and control groups. We follow Cunha and Heckman (2008) and in-

clude continuous scores on particular measures of parental inputs where available and use

individual measures on parental inputs otherwise.

The factor loadings for the parental inputs included in family resources are reported in

Table A.2. The latent factor pre-birth human capital is constructed from three measures

- whether the mother owns her house at the start of pregnancy, whether she is married

early in pregnancy and whether she is working in early pregnancy. As noted in the text we

identify the factor by setting the factor loading of the first measure equal to one. All factor

loadings are positive suggesting that each measure contributes positively towards the latent,

and the measure "own house" has the largest factor loading. Second, four measures are used

to construct the factor for mothers’ labour supply. The measure mother hours at 61 months

has the largest factor loading contributing to the latent variable, followed by the number

of hours worked at 33 months, whether the mother was employed at 61 months and finally

whether the mother was employed at 47 months.

The latent factor for mothers’ well being is constructed from five measures of mothers’

self-esteem, anxiety, depression, enjoyment and bonding scores. The factor picks up a positive

measure of well-being, as self-esteem, enjoyment and bonding load positively whilst anxiety

and depression load negatively.

The partners’ labour supply is constructed from three measures all of which have similar

factor loadings close to one - employment at 21, 33 and 47 months.

The latent factor of relationship quality with the partner measures a positive relationship,

as seen by the positive loading of the score for partner warmth compared to the negative

loading of authority score and (lack of) communication score. The measure with the highest

factor loading is partner warmth.

Regarding the parental investments, firstly, we can see that all of the measures of health

during pregnancy - including measures of smoking and alcohol - load positively to the variable
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for health during pregnancy. Each measure is coded such that a high value represents poor

health choices, such as smoking a greater quantity of cigarettes and as such the latent factor

measures poor health during pregnancy.

Monetary investments are constructed from two scores measuring the home learning

environment at age 24 and 42 months. The early toy score has the highest loading suggesting

that the factor predominantly picks up monetary investments early in the life of the child.

To give information on the components of the toy scores, the toy score at 24 is constructed

from questions on the number of goods in the home including: the number of books; number

of cuddly animals; number of dolls; the number of swings; the number of toy vehicles; the

number of jigsaw puzzles; the number of mobiles; the number of building blocks; the number

of balls; the number of walkers; the number of sit in walkers and the number of interlocking

toys. The toy score at age 42 was constructed from questions relating to the presence in the

home of: books; cuddly toys; push-pull toys; coordination toys; jigsaw puzzles; computer

games; and construction toys.

The three measures of mothers’ parenting style were constructed from a set of questions

measuring the discipline and to some extent warmth. The answers to each measure was

recorded as "Yes usually", "Yes sometimes", "No". Permissive parenting is an indicator

variable measured directly from one measure, taking a value of 1 if the mother reports

that she feels the child dominates the household "yes, usually". 10% of mothers had a

permissive parenting style. Factor analysis created the other two measures for parenting

style. Authoritative parenting is defined using measures: mum sends child to room when

naughty; mum takes away treats when naughty; mum tells child off when naughty. These

measures suggest that parents create consequences for bad actions which are not severe, but

allow the child to reflect on their behaviour with a view to improving behaviour in the long-

run. The factor loadings are highest for the first measure and lowest for telling off the child

when naughty. Authoritarian parenting is defined using measures: mum ignores child when

naughty; mum smacks child when naughty; mum shouts at child when naughty; mum bribes

child when naughty. These measures pick up harsh punishments suggesting authoritarian

behaviour in which parents impose their will on the child without an opportunity for the

child to learn themselves. The factor loads most highly on the more extreme parenting

techniques of smacking and shouting at the child.
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A latent factor for mothers time investments was constructed from a set of questions

including whether the mother bathes the child, sings to the child and others. The answers

were recorded similarly to the mother parenting style as "Yes usually", "Yes sometimes",

"No". The table shows that measures including singing, reading and playing with the child

aswell as playing imitation games with the child load positively with a relatively high factor

loading between 2-3. Playing physically has an equally high factor loading but with a negative

sign. Therefore high values of the latent variable pick up intimate interactions between the

mother and the child (or a high level of quality engagement) and low values more physical

interactions. We constructed a latent factor for the interactions between the mothers’ partner

and the child based on the same set of measures as those related to the mother. Again, the

strongest loading comes from measures of reading with the child, playing with toys and

playing imitation games. All factors have a relatively high loading for the latent variable.

The final two latent factors measure the mother and partner relationship with the child,

respectively. Both factors measure positive relationship with the child, as whether the mother

(partner) loves the child, the child makes the mother (partner) happy and the child is affec-

tionate to the mother (partner) load positively; whilst variables such as the mother (partner)

being irritated by the child load negatively.
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Table A.2: Factor Loadings: Family resources

(1) (2) (3)

Latent factor Measures Factor loading

Pre-birth human capital Own house 1.000
Married early pregnancy 0.424
Working early pregnancy 0.340

Mother labour supply No of hours mum works per week 33 months 1.000
Mum employed at 47 months 0.044
Mum employed at 61 months 0.063
Mum hours 61 months 1.678

Mother well being Mother self esteem 1.000
Mother anxiety -0.696
Mother depression -1.031
Mother enjoyment 0.259
Mother bonding 0.538

Partner labour supply Partner employed at 21 months 1.000
Partner employed at 33 months 1.139
Partner employed at 47 months 1.031

Relationship quality with partner Partner warmth 1.000
Partner authority -0.314
Partner communication -0.274
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Table A.3: Factor loadings: Parental investments: 1/2

(1) (2) (3)

Health during pregnancy Smoked cigarettes in first 3 months pregnancy 1.000
Smoked cigarettes in last 2 weeks pregnancy 0.832
Number smoked per day in first 3 months 10.510
Glasses alcohol consumed in first 3 months 0.159

Monetary investments Toy score 24 months 1
Toy score 42 months 0.246

Mother authoritative parenting Mum Sends Child to Room when Naughty 42 months 1.000
Mum Takes Away Treats when Naughty 42 months 0.870
Mum Tells Child Off when Naughty 42 months 0.401

Mother authoritarian parenting Mum Ignores Child when Naughty 42 months 1.000
Mum Smacks Child when Naughty 42 months 1.710
Mum Shouts at Child when Naughty 42 months 1.743
Mum Bribes when Naughty 42 months 0.930

Mother time investments Mother Bathes CH 42 months 1.000
Mother Feeds CH 42 months 1.142
Mother Sings to CH 42 months 2.717
Mother Reads CH Stories 42 months 2.035
Mother Plays W Toys W CH 42 months 2.466
Mother Cuddles CH 42 months 0.209
Mother & CH Play Imitation Games 42 months 3.174
Mother Plays W CH Physically 42 months -2.842
Mother Takes CH for Walk 42 months -1.417
Mother does Other Activities W CH 42 months -0.494
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Table A.4: Factor loadings: Parental investments: 2/2

(1) (2) (3)

Partner time investments Partner Bathes CH 42 months 1.000
Partner Feeds CH 42 months 0.970
Partner Sings to CH 42 months 1.324
Partner Reads CH Stories 42 months 1.545
Partner Plays W Toys W CH 42 months 1.571
Partner Cuddles CH 42 months 0.586
Partner & CH Play Imitation Games 42 months 1.467
Partner Plays W CH Physically 42 months 1.088

Mother relationship with child Mother really loves child 44 months 1.000
Mother often irritated by child 44 months -3.232
Mother dislikes mess from child 44 months -1.426
Child makes mother happy 44 months 1.838
Mother has battles of will with child 44 months -2.293
Child is affectionate to mother 44 months 2.200
Child gets on mum’s nerves 44 months -2.332
Mother feels close to child 44 months 3.646

Partner relationship with child Partner really loves child 44 months 1.000
Partner often irritated by child 44 months -34.257
Partner dislikes mess from child 44 months -14.221
Child makes Partner happy 44 months 2.184
Partner has battles of will with child 44 months -26.480
Child is affectionate to Partner 44 months 4.078
Child gets on mum’s nerves 44 months -25.421
Partner feels close to child 44 months 4.643
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Table A.5: Estimated mean of latent factors for the treated sample

Estimate Standard error

Pre-birth human capital 5,782 -0.0100 0.3188
Mother labour supply 5,782 -0.3525 6.6910
Mother well being 5,782 0.0979 3.4627
Partner labour supply 5,782 0.0108 0.3234
Relationship quality with partner 5,782 -0.4371 6.3686
Health during pregnancy 5,764 -0.0002 0.3436
Monetary investments 5,782 -0.0008 0.0122
Mother authoritarian parenting 5,493 -0.0891 0.889
Mother authoritative parenting 5,493 -0.009 0.888
Mother time investments 5,740 -0.0074 0.1983
Partner time investments 5,441 -0.0444 0.5188
Mother relationship with child 5,782 0.0007 0.0219
Partner relationship with child 5,782 0.0000 0.0076

A.3 Test for structural invariance assumption

The decomposition analysis is causal if the parental investments and family resources, which

occur after the treatment, are exogenous to child skills. Put another way, the assumption

is that there are no unmeasured inputs which are correlated with the measured inputs in

our paper and the child skills. Heckman and Pinto (2015) outline conditions under which

it is possible to relax this assumption and still interpret the analysis as causal. Instead

assume that the mediators are exogenous for the control group and additionally that for an

individual the level of parental resources and investments in the presence of treatment equals

the level in the absence of treatment plus some increment. The latter means that the effect

of the treatment is to incrementally raise parental inputs. Under these weaker assumptions,

Heckman and Pinto (2015) show that if αj
1 = α

j
0 for j = 1, .., J measured parental inputs, then

it is also true that the unmeasured inputs for the treatment are independent of measured

inputs for treatment.

We show now in Tables A.6-A.7 for each child outcome, a model estimated is equivalent

to Table 5 but with the addition of a full set of interactions between each parental input and

the treatment status for sample 1 and sample 2 respectively. Reported in Tables A.6-A.7

is the coefficient of the interaction between each mediator and treatment status along with

the p-value which shows that in the case of sample 1 the assumption αj
1 = α

j
0 is not rejected
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by the data. The same is true on the whole for sample 2. Consequently one interpretation

of the decomposition analysis is that we can identify the causal mechanisms for the effect

of mothers’ education on child outcomes under the weaker identification assumptions that

the mediators observed are independent to unobserved mediators for the control group and

that the impact of treatment was to incrementally raise the parental inputs. We remain

cautious however and acknowledge potential unobserved parent or child inputs which may

be correlated both with our measured parent inputs and child skills, giving a descriptive

interpretation to the decomposition analysis.
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Table A.6: Test for equality of input coefficients in outcome equation: Sample 1

(1) (2) (3) (4)
Test score 4-5 Test score 6-7 Externalising Internalising

Pre-birth human capital 0.142 1.571 -0.570 -0.161
(0.887) (0.116) (0.569) (0.872)

Household income -0.367 -1.933 1.145 -0.674
(0.713) (0.053) (0.252) (0.500)

Mother labour supply 0.159 0.299 -0.484 0.034
(0.874) (0.765) (0.628) (0.973)

Partner schooling 0.598 1.352 0.089 0.350
(0.550) (0.176) (0.929) (0.727)

Partner labour supply -0.666 0.953 -1.955 0.142
(0.505) (0.341) (0.051) (0.887)

Mother well being -1.539 -0.989 1.560 -0.980
(0.124) (0.323) (0.119) (0.327)

Relationship quality with partner 0.435 0.254 -0.106 -1.061
(0.663) (0.800) (0.916) (0.289)

Health during pregnancy -0.391 -0.240 2.198 0.061
(0.696) (0.811) (0.028) (0.951)

Monetary investments -0.732 0.448 1.841 0.796
(0.464) (0.654) (0.066) (0.426)

Number siblings 0.650 -0.947 -0.050 -0.513
(0.516) (0.344) (0.960) (0.608)

Mother's permissive parenting 0.240 -0.365 0.862 -0.780
(0.810) (0.715) (0.389) (0.436)

Mother's authoritative parenting 1.641 0.750 -1.411 -1.131
(0.101) (0.453) (0.158) (0.258)

Mother's authoritarian parenting -0.145 1.837 0.638 0.016
(0.885) (0.066) (0.523) (0.988)

Mother time investments 1.641 -0.891 0.489 0.303
(0.101) (0.373) (0.625) (0.762)

Partner time investments -1.315 -0.033 1.082 1.136
(0.188) (0.973) (0.279) (0.256)

Mother relationship with child -0.653 -0.521 0.078 0.010
(0.513) (0.603) (0.937) (0.992)

Partner relationship with child 0.619 0.593 -0.520 -1.482
(0.536) (0.553) (0.603) (0.138)

Observations 4,192 4,953 4,630 4,513

Notes: Wald test statistics with p-values in parentheses. These provide test statistics for the equality of
coefficients on inputs in the outcome equation, across treatment and control group. Test follows Heckman
and Pinto (2015).
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Table A.7: Test for equality of input coefficients in outcome equation: Sample 2

(1) (2) (3) (4)
Test score 4-5 Test score 6-7 Externalising Internalising

Pre-birth human capital -0.265 0.802 -1.207 0.433
(0.791) (0.423) (0.228) (0.665)

Household income 0.642 -1.061 -0.509 1.148
(0.521) (0.289) (0.611) (0.251)

Mother labour supply -0.117 0.376 -0.735 -0.089
(0.907) (0.707) (0.463) (0.929)

Partner schooling 0.138 1.505 -0.154 -0.394
(0.891) (0.133) (0.877) (0.694)

Partner labour supply -1.473 -0.105 -0.027 -0.500
(0.141) (0.916) (0.979) (0.617)

Mother well being 0.476 -0.045 1.065 -0.412
(0.634) (0.964) (0.287) (0.681)

Relationship quality with partner 1.486 -0.323 -0.213 0.797
(0.138) (0.747) (0.831) (0.426)

Health during pregnancy 0.265 1.551 0.655 1.254
(0.791) (0.121) (0.513) (0.210)

Monetary investments 1.108 0.285 0.988 0.543
(0.268) (0.776) (0.324) (0.587)

Number siblings -0.390 -0.829 0.609 -1.458
(0.697) (0.407) (0.542) (0.145)

Mother's permissive parenting 0.630 -0.184 0.706 -1.019
(0.529) (0.854) (0.480) (0.309)

Mother's authoritative parenting 0.535 -0.120 -0.115 -0.631
(0.593) (0.904) (0.908) (0.528)

Mother's authoritarian parenting 0.636 1.023 0.397 -0.817
(0.525) (0.307) (0.692) (0.414)

Mother time investments 0.302 -0.764 0.198 -0.727
(0.763) (0.445) (0.843) (0.468)

Partner time investments 0.474 1.118 0.441 1.564
(0.636) (0.264) (0.659) (0.118)

Mother relationship with child 0.300 0.006 -1.007 -1.731
(0.765) (0.995) (0.314) (0.084)

Partner relationship with child 1.390 0.621 -0.255 -1.431
(0.165) (0.535) (0.799) (0.153)

Observations 855 1,019 998 972

Notes: Wald test statistics with p-values in parentheses. These provide test statistics for the equality of
coefficients on inputs in the outcome equation, across treatment and control group. Test follows Heckman
and Pinto (2015).

52



A.4 Missing information

In this section we test for the sensitivity of our results to the imputation method for missing

values of the 17 potential mediators. Firstly Tables A.8- A.9 restrict the sample to households

with at least two thirds of mediators non-missing. 84% of the benchmark sample are included

in the restricted analysis and the results are very similar to our benchmark estimates.

Second for the full sample of households, a dummy variable is created for each mediator

to take the value of 1 if the mediator is missing for our sample and 0 otherwise. Then the

value for the missing mediators is replaced with the sample mean, whilst for households with

non-missing mediators the value of the input is unchanged. Tables A.10- A.11 illustrate that

the estimated coefficients for our imputed sample are very similar to those estimated with

this mean replacement method.
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Table A.8: Effect of RoSLA on potential mediators: Sample restricted to at least 2/3 non-
missing mediators.

(1) (2) (3) (4)
Benchmark 2/3 nonmissing Benchmark 2/3 nonmissing
(+/- 6 yrs) (+/- 6 yrs) (+/- 6 yrs) (+/- 6 yrs)

Family resources
Pre-birth capital 0.166*** 0.153*** 0.149*** 0.147***

(0.051) (0.052) (0.047) (0.048)
Log average family income 0.075** 0.062* 0.071** 0.059**

(0.030) (0.032) (0.028) (0.030)
Mother's labour supply -0.063 -0.044 -0.112** -0.086

(0.060) (0.069) (0.056) (0.065)
Partner's years of education 0.412*** 0.451*** 0.286** 0.338**

(0.130) (0.142) (0.122) (0.133)
Partner's employment 0.027 0.033 0.014 0.022

(0.056) (0.062) (0.051) (0.057)
Mother's wellbeing 0.008 0.037 -0.006 0.008

(0.057) (0.066) (0.053) (0.061)
Partner's wellbeing 0.034 0.027 0.031 0.026

(0.057) (0.065) (0.053) (0.060)
Parental investments
Health during pregnancy -0.176*** -0.171*** -0.132*** -0.143***

(0.055) (0.058) (0.051) (0.053)
Monetary inputs 0.174*** 0.158** 0.163*** 0.164***

(0.061) (0.066) (0.056) (0.061)
No. of siblings 0.014 0.008 0.006 -0.011

(0.059) (0.067) (0.054) (0.061)
Mother's permissive -0.046 -0.038 -0.087 -0.086

(0.059) (0.068) (0.054) (0.063)
Mother's authoritative -0.034 -0.038 -0.071 -0.071

(0.056) (0.065) (0.052) (0.060)
Mother's authoritarian 0.012 0.007 -0.031 -0.033

(0.056) (0.065) (0.052) (0.060)
Mother's time investments 0.048 0.045 0.036 0.029

(0.058) (0.067) (0.053) (0.061)
Partner's time investments 0.067 0.067 0.033 0.024

(0.056) (0.065) (0.052) (0.060)
Mother-child relationship 0.086 0.082 0.074 0.072

(0.053) (0.061) (0.047) (0.055)
Partner-child relationship 0.058 0.053 0.115** 0.116*

(0.056) (0.065) (0.052) (0.060)
Observations 4248 3582 5017 4234

Test score Test score
6/74/5

Notes: Columns 1 and 3 report the benchmark results from Table 4; columns 2 and 4 report the
estimates selecting the sample of individuals with at least 2/3 of mediators not missing, for the
sample of births within a 6 year window of RoSLA. Regressions control for mothers’ age at birth.
** significant at 1%, * significant at 5%.
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Table A.9: RoSLA on child outcomes, conditional on mediators: Sample restricted to at
least 2/3 non-missing mediators.

(1) (2) (3) (4)
Benchmark 2/3 nonmissing Benchmark 2/3 nonmissing
(+/- 6 yrs) (+/- 6 yrs) (+/- 6 yrs) (+/- 6 yrs)

Family resources
Pre-birth capital 0.166*** 0.153*** 0.149*** 0.147***

(0.051) (0.052) (0.047) (0.048)
Log average family income 0.075** 0.062* 0.071** 0.059**

(0.030) (0.032) (0.028) (0.030)
Mother's labour supply -0.063 -0.044 -0.112** -0.086

(0.060) (0.069) (0.056) (0.065)
Partner's years of education 0.412*** 0.451*** 0.286** 0.338**

(0.130) (0.142) (0.122) (0.133)
Partner's employment 0.027 0.033 0.014 0.022

(0.056) (0.062) (0.051) (0.057)
Mother's wellbeing 0.008 0.037 -0.006 0.008

(0.057) (0.066) (0.053) (0.061)
Partner's wellbeing 0.034 0.027 0.031 0.026

(0.057) (0.065) (0.053) (0.060)
Parental investments
Health during pregnancy -0.176*** -0.171*** -0.132*** -0.143***

(0.055) (0.058) (0.051) (0.053)
Monetary inputs 0.174*** 0.158** 0.163*** 0.164***

(0.061) (0.066) (0.056) (0.061)
No. of siblings 0.014 0.008 0.006 -0.011

(0.059) (0.067) (0.054) (0.061)
Mother's permissive -0.046 -0.038 -0.087 -0.086

(0.059) (0.068) (0.054) (0.063)
Mother's authoritative -0.034 -0.038 -0.071 -0.071

(0.056) (0.065) (0.052) (0.060)
Mother's authoritarian 0.012 0.007 -0.031 -0.033

(0.056) (0.065) (0.052) (0.060)
Mother's time investments 0.048 0.045 0.036 0.029

(0.058) (0.067) (0.053) (0.061)
Partner's time investments 0.067 0.067 0.033 0.024

(0.056) (0.065) (0.052) (0.060)
Mother-child relationship 0.086 0.082 0.074 0.072

(0.053) (0.061) (0.047) (0.055)
Partner-child relationship 0.058 0.053 0.115** 0.116*

(0.056) (0.065) (0.052) (0.060)
Observations 4248 3582 5017 4234

Test score Test score
6/74/5

Notes: Columns 1 and 3 report the benchmark results from Table 4; columns 2 and 4 report the
estimates selecting the sample of individuals with at least 2/3 of mediators not missing, for the
sample of births within a 6 year window of RoSLA. Regressions control for mothers’ age at birth.
** significant at 1%, * significant at 5%.
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Table A.10: Effect of RoSLA on potential mediators: Missing dummies.

(1) (2) (3) (4)
Main Missing Main Missing 

Sample Dummies Sample Dummies
Family resources
Pre-birth capital 0.166*** 0.161*** 0.149*** 0.146***

(0.051) (0.051) (0.047) (0.046)
Log average family income 0.075** 0.063** 0.071** 0.061**

(0.030) (0.028) (0.028) (0.026)
Mother's labour supply -0.063 -0.049 -0.112** -0.099*

(0.060) (0.059) (0.056) (0.055)
Partner's years of education 0.412*** 0.326*** 0.286** 0.218*

(0.130) (0.125) (0.122) (0.117)
Partner's employment 0.027 0.008 0.014 -0.001

(0.056) (0.055) (0.051) (0.050)
Mother's wellbeing 0.008 0.002 -0.006 -0.013

(0.057) (0.057) (0.053) (0.053)
Partner's wellbeing 0.034 0.035 0.031 0.037

(0.057) (0.056) (0.053) (0.052)
Parental investments
Health during pregnancy -0.176*** -0.172*** -0.132*** -0.130**

(0.055) (0.055) (0.051) (0.051)
Monetary inputs 0.174*** 0.164*** 0.163*** 0.153***

(0.061) (0.061) (0.056) (0.056)
No. of siblings 0.014 0.002 0.006 -0.004

(0.059) (0.059) (0.054) (0.054)
Mother's permissive parenting -0.046 -0.021 -0.087 -0.067

(0.059) (0.072) (0.054) (0.067)
Mother's authoritative parenting -0.034 -0.029 -0.071 -0.064

(0.056) (0.056) (0.052) (0.052)
Mother's authoritarian parenting 0.012 0.005 -0.031 -0.037

(0.056) (0.056) (0.052) (0.052)
Mother's time investments 0.048 0.047 0.036 0.037

(0.058) (0.058) (0.053) (0.053)
Partner's time investments 0.067 0.060 0.033 0.021

(0.056) (0.056) (0.052) (0.051)
Mother-child relationship 0.086 0.067 0.074 0.056

(0.053) (0.053) (0.047) (0.047)
Partner-child relationship 0.058 0.039 0.115** 0.088*

(0.056) (0.055) (0.052) (0.051)
Observations 4,248 4,248 5,017 5,017

Test score 
4/5

Test score
6/7

Notes: Sample 1 consists of births within a 6 year window of RoSLA; Sample 2 restricts to common
support across mothers’ age within treatment and control; Regressions control for mothers’ age at
birth. ** significant at 1%, * significant at 5%.
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Table A.11: RoSLA on child outcomes, conditional on mediators: Missing dummies.

(1) (2) (3) (4)
Main Missing Main Missing 

Sample Dummies Sample Dummies
Conditional RoSLA 0.051 0.037 0.030 0.017

(0.059) (0.058) (0.052) (0.051)
Family resources
Pre-birth capital 0.083*** 0.090*** 0.108*** 0.109***

(0.020) (0.020) (0.018) (0.018)
Log average family income 0.263*** 0.248*** 0.277*** 0.236***

(0.040) (0.043) (0.035) (0.038)
Mother's labour supply -0.036** -0.024 -0.071*** -0.056***

(0.016) (0.016) (0.014) (0.014)
Partner's years of education 0.075*** 0.076*** 0.089*** 0.088***

(0.008) (0.008) (0.007) (0.007)
Partner's employment 0.008 0.009 -0.002 0.004

(0.018) (0.018) (0.016) (0.016)
Mother's wellbeing 0.031* 0.036** 0.042*** 0.044***

(0.018) (0.017) (0.016) (0.015)
Partner's wellbeing 0.013 0.011 0.017 0.017

(0.018) (0.018) (0.016) (0.016)
Parental investments
Health during pregnancy -0.031* -0.035** -0.039** -0.046***

(0.017) (0.017) (0.015) (0.015)
Monetary inputs 0.111*** 0.096*** 0.087*** 0.076***

(0.016) (0.016) (0.014) (0.014)
No. of siblings -0.138*** -0.124*** -0.107*** -0.099***

(0.016) (0.016) (0.015) (0.014)
Mother's permissive parenting -0.046 0.003 -0.087 -0.001

(0.059) (0.015) (0.054) (0.014)
Mother's authoritative parenting -0.034 0.068*** -0.071 0.024

(0.056) (0.019) (0.052) (0.017)
Mother's authoritarian parenting 0.012 -0.052*** -0.031 -0.045***

(0.056) (0.019) (0.052) (0.017)
Mother's time investments 0.006 0.009 0.027* 0.025*

(0.017) (0.017) (0.015) (0.015)
Partner's time investments -0.016 -0.013 -0.043*** -0.042***

(0.019) (0.018) (0.017) (0.016)
Mother-child relationship -0.014 -0.011 -0.019 -0.017

(0.018) (0.017) (0.016) (0.016)
Partner-child relationship -0.012 -0.008 -0.007 -0.005

(0.018) (0.017) (0.016) (0.015)
Observations 4,248 4,248 5,017 5,017
R-squared 0.137 0.158 0.165 0.185

Test score Test score
6/74/5

Notes: Sample 1 consists of births within a 6 year window of RoSLA; Sample 2 restricts to common
support across mothers’ age within treatment and control. Regressions control for mothers’ age at
birth. ** significant at 1%, * significant at 5%.
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A.5 Is divorce a mediator?

It is possible that treated mothers experienced lower rates of divorce, which could be an

additional mediating channel that indirectly improves parental investments and child ability.

Our benchmark analysis includes a measure relating to the quality of the relationship between

the mother and her partner, picking up the presence of warmth and communication. However

we now test whether divorce rates differ across treated and control mothers. When the child

was aged 3 and 11 months, the mothers report their marital status and we construct an

indicator for being divorced or separated. This takes the value of 1 if the mother reports

being married but not for the first time; separated or divorced and zero otherwise. In the

sample, 20% of the sample were divorced by this definition. However Table A.12 shows that

there is no effect of treatment on the incidence of divorce.

It could be that the effect of the educational reform on divorce is seen later in the life

of the child. However similar analysis on the incidence of divorce at age 10 reveals again no

treatment effect.25

Table A.12: RoSLA on divorce at age 3 years 11 months.

(1) (2)
Sample Test score 4/5 Test score 6/7

RoSLA -0.013 -0.037
(0.027) (0.025)

Observations 3,491 4,132

25These results are available on request.
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A.6 Double treatment effect

Table A.13: Double treatment effect of RoSLA on child outcomes

(1) (2) (3) (4)
Test score 4/5 Test score 6/7 Externalising Internalising

a) Unconditional
0 treated parents -0.194** -0.226*** 0.038 0.159**

(0.089) (0.077) (0.079) (0.080)
1 treated parent -0.157*** -0.255*** 0.097** 0.106**

(0.046) (0.040) (0.043) (0.044)
b) Conditional on mediators2
0 treated parents 0.085 0.026 0.032 -0.041

(0.076) (0.065) (0.065) (0.069)
1 treated parent 0.111 0.147** 0.012 -0.120

(0.083) (0.071) (0.072) (0.077)
Observations 2,591 3,031 3,101 3,043

Notes: Sample consists of births within a 6 year window of the mother’s and partner’s dates of birth
around RoSLA; all regressions control for mother and partner’s age at birth. Panel a) estimates
the unconditional RoSLA effect and panel b) estimates conditional on the set of mediators. **
significant at 1%, * significant at 5%.
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Table A.14: Double treatment effect of RoSLA on mediators

Treatment Input (1) Input (2)
0 treated parents Pre-birth capital -0.141** Health during pregnancy 0.108

(0.060) (0.066)
1 treated parent -0.270*** 0.193***

(0.032) (0.035)
0 treated parents Log av. family income -0.065* Monetary inputs -0.089

(0.036) (0.077)
1 treated parent -0.102*** -0.096**

(0.019) (0.040)
0 treated parents Mother's labour supply 0.087 No. of siblings 0.143*

(0.081) (0.075)
1 treated parent 0.046 0.091**

(0.043) (0.039)
0 treated parents Partner's years of ed. -0.007 Mother's permissive 0.172**

(0.174) (0.079)
1 treated parent -0.444*** 0.079*

(0.091) (0.042)
0 treated parents Partner's employment -0.062 Mother's authoritative 0.021

(0.068) (0.075)
1 treated parent -0.105*** -0.026

(0.036) (0.040)
0 treated parents Mother's wellbeing -0.072 Mother's authoritarian 0.018

(0.077) (0.075)
1 treated parent -0.031 -0.031

(0.040) (0.039)
0 treated parents Partner's wellbeing 0.060 Mother's time investments 0.045

(0.073) (0.077)
1 treated parent 0.071* 0.089**

(0.039) (0.040)
Partner's time investments -0.052

(0.073)
0.077**
(0.038)

Mother-child relationship -0.063
(0.074)
0.037

(0.039)
Partner-child relationship -0.186**

(0.076)
-0.091**
(0.040)

Observations 2,591 2,591

Notes: Sample consists of births within a 6 year window of the mother’s and partner’s dates of birth
around RoSLA; all regressions control for mother and partner’s age at birth. Panel a) estimates
the unconditional RoSLA effect and panel b) estimates conditional on the set of mediators. **
significant at 1%, * significant at 5%. 60
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