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Abstract 

Increasingly, scientists from different disciplines have dedicated their efforts to understand how 
childhood conditions influence the development of an individual. School and family play a role in this 
process. More prepared and motivated children today lead to more successful adults tomorrow, in the 
labor market as well as in all other life dimensions (health, civic participation, parenthood 
responsibilities) with benefits for the whole society. Between the end of school-day and bedtime, time 
can be used for more or less structured activities, with other children and adults. Very little is known on 
how children from different families spend this time and what consequences it can have on their 
development and wellbeing and nothing is known on how participation in extra-curricular activities 
depends on offer and prices. Evidence from US shows that participation in extra-curricular activities is 
becoming, together with other traits (family stability, parenting stile, economic and cultural resources), a 
further distinctive of diverging destinies of “our kids”. Children from more advantaged families have 
access to better opportunities in their extra school time, potentially increasing inequality. Yet there is no 
study in Europe that addresses this issue. We contribute to the topic by studying the relationship 
between the use extra-school time and child non-cognitive development, using UK longitudinal data. 
We find that reading for enjoyment, doing sport, talking with parents at meals, helping with household 
chores influence positively all behavioral dimensions. Playing indoor games with family members 
decreases hyperactivity and peer problems while enhances pro-social behavior. Attending religious 
activities has beneficial effects on hyperactivity. Spending time watching TV and playing video-games 
increases hyperactivity problems and decreases pro-social behavior.  
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1. Introduction  

Increasingly, in the last years, scientists from different disciplines have dedicated their efforts to 

understand how childhood conditions influence the development of an individual. The school and the 

family play a role in this process, by making children able to fully enhance their potential abilities.  

In particular, interest has grown in the role of early care: “good” inputs when the child is under the age 

of 3 have been shown to be very effective. “A return to society of more than $17 for every dollar 

invested in the early care and education program” is documented in one of the most-cited evaluation 

studies on the Perry Preschool, an educational program targeted to children from disadvantaged family 

backgrounds in the US (Heckman et al., 2010). Consequently, much of the literature has studied the 

impact of different kinds of care in the first years on later child outcomes, in particular, by comparing 

the effects of maternal care, institutionalized care in crèches, and care provided by grandparents (Ruhm, 

2004; Brilli et al., 2015; Del Boca et al., 2014). Over time and across regions there has been considerable 

heterogeneity in the way very young children are looked after, given the differences in the labor market 

participation of women, in the availability of crèches, in social policies and in the geographic proximity 

of grandparents.  

After the age of 3, over 90% of children in Europe are enrolled in kindergarten or pre-school. 

However, apart from differences in the quality of schools attended, whose effects have been already 

thoroughly investigated, children are exposed to other heterogeneous sources of development 

opportunities. In particular, between the end of the day at school and bedtime at home, there is lag of 

time which can be used for more or less structured activities: for example, doing sport in a team rather 

than playing freely in the park. Children can take part in these activities together with other children 

(mates, siblings, cousins) or with other adults (non-working parents, grandparents, instructors). Very 

little is known on how children from different family backgrounds spend this time and what 

consequences it can have on their development and wellbeing. Moreover, little is known about the 

determinants of children’s participation in extra-curricular activities (such as sport, foreign languages 

and music). Most of these activities are not for free, so a child’s participation may depend on the 

parents’ preferences, time and income constraints, the child’s own inclinations and talents, and even on 

what activities the child’s peers take part in. Parents may hold different beliefs about the importance of 

these extra-curricular activities for their children and, even if convinced of their values, may not be able 

to afford them or manage the logistics. For example, they may not have the time to shuttle the child 

from school to a certain activity, and they may not want (or not be able to afford to have) someone else 

do it in their stead. In families with children of different ages, the situation is even more complicated 

(and expensive). It is thus easy to expect that children from different family backgrounds have access to 
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different opportunities. Evidence from US shows that inequality in opportunities is increasing across 

children, making the American dream less and less realistic. Children’s lives and learning opportunities 

are strongly determined by the family in the form of marital stability, supportive parenting stile, 

economic and cultural resources. Participation in extra-curricular activities is becoming a further 

distinctive of these diverging destinies (Putnam, 2015). 

Another issue is how the use of extra-school time influences child development and wellbeing. Are 

extra-curricular activities good for children? If so, is it a waste of time letting children engage in free, 

unorganized play? Is it important to take advantage of how easily young children learn (foreign 

languages, for example) and to keep children “busy” in extra-curricular activities? Or do children need 

their spare time to remain spare? This is an important issue, given the potential consequences that 

different use of time may have on children’s quality of life, cognitive and non-cognitive development, 

which undoubtedly affects their future wellbeing, employability, and welfare use. It is also important 

issue for the millions of parents who have to juggle work and school schedules at the beginning of each 

school year. 

Despite the potential heterogeneity in the use of extra-school time, there is no comprehensive study in 

Europe on their implications for child development and wellbeing. The only (non-European) studies 

are those by Hofferth and Sandberg (2001) (with American data) and by Fiorini and Keane (2014) (with 

Australian data). Hofferth and Sandberg (2001) use data from the 1997 Child Development 

Supplement to the Panel Study of Income Dynamics (around 2,000 children aged 0-12) and find that 

learning activities such as reading are positively correlated with higher achievement, as is structured 

time spent playing sports or social activities, while time spent eating meals with the family is associated 

with fewer behavioral problems. Fiorini and Keane (2014) use time-diaries from the Longitudinal Study 

of Australian Children (around 1,300 children aged 4-9) to study the trade-off between benefits among 

alternative activities. The result of their research is a ranking of time inputs (from the most to the least 

productive): time spent in educational activities, particularly with parents, is the most productive input 

for cognitive skill development. Different models are used to assess causality and the results show that 

the ranking is robust across all models. 

Regarding single activities, very few studies have focused on the effects of time spent reading, using a 

personal computer, watching TV, using a mobile phone, learning a musical instrument, or participating 

in religious activities. The majority of studies instead look at the effect of taking part in sports, and of 

these, most use American data, reflecting the traditional importance of sport in American schools and 

colleges. However, such studies fail to address the question of the substitute activity, or the “trade-off” 

in the words of Fiorini and Keane (2014): we know, for example, that doing sport is good… but as 

compared to what? What else would be better or worse? And compared to what other outcomes? How 
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can the value of extra-school activities be ranked so as to best advise parents, educators, and policy 

makers?  

We contribute to the topic by studying the relationship between the use extra-school time and child 

non-cognitive development, using UK longitudinal data. We will use available information on child 

assessments and on child time use up to age 11 from the Millennium Cohort Study. At the European 

level, the Millennium Cohort Study is the best source of information currently available by tracking the 

lives of a sample of about 19,000 babies born in the UK in the year 2000/2001. The dataset has two 

great advantages: many of the questions and child indicators are repeated over time, and it provides 

ample information about the child and the family from the time of the birth, information that may 

prove important to control for. We will follow the model proposed by Todd and Wolpin (2003, 2007) 

and investigate different human capital production functions, controlling for lagged outcome, and a 

large set of current and lagged inputs. We focus mainly on non-cognitive outcomes, such as emotional 

symptoms, conduct problem, hyperactivity/inattention, peer problems and prosocial behaviour. 

 The paper is organized as follows: in Section 2 we describe the Millennium Cohort Study, the selection 

of the sample, and the variables used through the analysis; in Section 3 we present the methods 

employed for the empirical analysis; Section 4 comprises the results.  

 

2. Data and sample selection 

The Millennium Cohort Study is a longitudinal survey conducted by the Centre for Longitudinal 

Studies, which tracks the lives of a sample of about 19,000 babies born in the UK in the year 

2000/2001. The survey is conducted in different waves, with the first one concentrating on the 

circumstances of pregnancy and birth, the first few months of life, and the socio-economic background 

of the family into which the child is born. Families and children were re-interviewed when the cohort-

child reached about 3, 5, 7, and 11 years of age.  

The initial sample in wave 1 is composed by 18,818 children in 18,552 families and interviews took 

place when children where roughly 9 months old. Not all families participated for the entire duration of 

the survey: we lose around 10% of the sample between the second and third wave and another 10% 

percent between the third and the fourth wave and slightly less between the fourth and the fifth wave. 

We exclude twins and in each of the two waves considered (for the and fifth) we focus on the sample 

of children for which we have completed information up to that wave. Our final samples consist of 

roughly 10,900 children in wave 4 and 9,590 in wave 5. 

The study has repeated measurements of children cognitive and non-cognitive outcomes and contains 

rich information about parental socio-economic background, employment status, child care 

arrangements, and specific parental inputs at various points in time. Of particular interest for the 
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present research are the variables reporting extra-curricular activities and indicators of children’s 

development and wellbeing when they are 5, 7 and 11 years old. 

We will focus on non-cognitive outcomes, in particular on outcomes derived from the strength and 

difficulties questionnaire is composed of 25 items that ask to the parents about behavioural attributes 

of the child and are combined to form five subscales (composed of 5 items each). The subscales 

measure emotional symptoms, conduct problems, hyperactivity/inattention, peer relationships, and 

prosocial behaviour. 

The emotional symptoms subscale contains items that ask about fears, worries, misery, nerves and somatic 

symptoms, the conduct problems subscale inquiries about tantrums, obedience, fighting, lying and stealing, 

and the hyperactivity/inattention subscale covers restlessness, fidgeting, concentration, distractibility and 

impulsivity. The peer relationships subscale items include questions about popularity, victimization, 

isolation, friendship and ability to relate to children as compared to adults, and the prosocial subscale 

covers consideration of others, ability to share, kindness to younger children, and helpfulness when 

other children are distressed and willingness to volunteer to comfort. For all the subscales except the 

prosocial subscale, high scores indicate difficulties. As the prosocial items ask about the presence of 

prosocial behaviour, the subscale measures the strengths of the child in this area, and increasing scores 

represent increasingly prosocial behaviour, unlike the other sub-scales where increasing score 

represents increasing impairment. Summary statistics about the outcome variables are presented in 

Table 2. 

 

 

3. Empirical methods 

The Millennium Cohort Study contains many indicators of child development and ample child/family 

information. The MCS is not ideal in the way time-use information is collected since it fails to indicate 

what children do when not involved in the asked activities. However, it does have two great 

advantages: the availability of measures of child indicators over time, and the incredible supply of 

variables concerning child and family background that can represent important confounding factors. 

Suppose, for example, that more extroverted mothers engage their children more frequently in 

structured activities with other children (like sport in team or reciting in a theatre). We can expect that 

children of more extroverted parents are also more social (it could be the case that parents have often 

friends for dinner at home, for example). Omitting parents’ habits information could lead to 

overestimation of the true effect of sport on child’s pro-social behaviour. Being able to analyse data 

with such a rich battery of potential confounding factors is a great advantage.  We can estimate the 

effect of extra-school activities on child indicators while employing different regression models that are 

increasingly more demanding in terms of data but that rely on less strong assumptions. In particular, we 
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will follow the model proposed by Todd and Wolpin, (2003, 2007) and investigate different human 

capital production functions. We start with a OLS using contemporaneous input, and we subsequently 

include lagged input and lagged output. This complete model can be written as: 

𝑌𝑖𝑗𝑎 = 𝑓(𝐴𝑖𝑗𝑎;  𝑌𝑖,𝑡−1;  𝐴𝑖𝑗𝑡−1; 𝑋𝑖𝑗𝑎) 

So child i’s outcome in household j at age a ( 𝑌𝑖𝑗𝑎) is a function of activities A at age a (𝐴𝑖𝑗𝑎); of past 

activities (𝐴𝑖𝑗𝑡−1;), of past outcomes (𝑌𝑖,𝑡−1) and present and past household and schools inputs (𝑋𝑖𝑗𝑎). 

Information on child outcomes is taken at age 7 and a11 (time t), information extra-school time at age 

5, 7 and 11, while control variables are taken from the interview after childbirth onward. If, for example 

we want to estimate the effect of extra school activities on child pro-social behavior, we can estimate 

the following models:  

 

(i) Current child pro-social behaviour depends on current use of extra-school time 

(Contemporaneous input model - CT) 

child_socialt = f(extra-school timet, control variables) 

 

(ii) Current child pro-social behaviour depends on current extra-school time use after 

controlling for past child pro-social behaviour (Value added model - VA) 

child_socialt = f(extra-school timet, child_socialbefore_t, control variables) 

 

(iii) Current child pro-social behaviour depends on current and past extra-school time use 

(Cumulative model - CU) 

child_socialt = f(extra-school timet, extra-school timebefore_t, control variables) 

 

(iv) Current child pro-social behaviour depends on current and past extra-school time use, after 

controlling for past child pro-social behaviour (Combination of value added and cumulative model - 

CV) 

child_socialt = f(extra-school timet, extra-school timebefore_t, child_socialbefore_t, control 

variables) 

 

With (i) we employ a model in which inferences about causality that is based on the strong assumption 

that there are no unobservable characteristics that affect both the probability of using extra-school time 

in a certain way and child pro-social behaviour (like parents being extroverted, in the example above). 

With models (ii) – (iv) we explain part of the heterogeneity across child outcomes by adding 

information on child outcome starting levels and past parental decisions on extra-school time.  
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The extra school activities we consider are: play a musical instrument, go to the library, attend religious 

service or class, do sport or physical activities, do sport with friends or siblings, spend time with 

friends, do household chores, look after old people, watch TV, use computer or electronic games, 

playing sport or physically active games outdoors with parents, play with parents indoor, use a bike, 

talking to parents. In wave 4 in addition we also have several other activities done with the parents: 

parents read to the child, parents play music with the child, parents draw with the child. Descriptive 

statistics are presented in Table 1. In the current version most of the activities are dummies which take 

value 1 if the child does the activities at least once per week, unless differently specified in Table 1. 4 

We include different subsets of control variables. We first consider a number of variables  that 

describes the environment children face when not in school and not involved in the extra-curricular 

activities, which we call “counterfactual”, measured at the current wave (at age 7 and 11 and we 

distinguish between variables related to schools (time dedicated to homework, whether child attends 

before or afterschool clubs, whether the child attends extra classes in school related subject, outside 

school normal time) and variables related to the household (presence in the household of the mother, 

the father, siblings, the grandparents, number of hours worked by the mother and the father). A second 

set of variables takes into consideration previous parental investments (before age 7), related to things 

done by the parents when the child was younger and that can have an influence on current outcomes. 

These variables include: whether the child was breastfed, how long the mother stayed at home after 

birth, type of childcare when the child was 30 months, and father involvement with the child when the 

child was 9 months 

Finally, we include pure variable controls, distinguishing between controls about the child, measured at 

wave 1: gender, nationality, birth weight, age at first interview, number of hospitalizations and accident 

during the first year, number of siblings in wave 1, behavioural development at wave 1 (child express 

himself through hands; child can sit, stand, walk; child can pick, grab); and controls about the parents 

and the household: level of education of the parents, locus of control of the mother (wave1), child-parent 

relationship (wave2), parental personality type and parental mental wellbeing (current wave), presence 

of new born siblings (current wave) household equivalent income (current wave), household location 

(England, Scotland, Wales, Northern Ireland), whether the child has been on holidays outside the UK 

in the past year. Finally we include one variable measuring the child’s cognitive ability, which is 

calculated through factor analysis of the three variables capturing cognitive performance: naming 

vocabulary, pattern construction and picture similarity in wave 4 – age7; and word reading standard, 

                                                            
4 We tried three separate specifications, including activities as dummies, (doing a certain activity at least once per week), as 
continuous (number of days in a month doing a certain activity), and again as dummies assigning value 1 if the child was 
doing the activity more than the mode (e.g. assume the mode for doing sport is 1 per day, we assign 1 to all the children 
doing sport at least once per day, 0 otherwise). Results are pretty stable independently on the definition used. 
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pattern construction and math standards in wave5 – age 11.5 (See Tables 3-5 for descriptive statistics 

about all the control variables used). 

 

4. Results 

The effects of extra-school use of time on child behavior are shown in Tables 6-10. We find that 

reading for enjoyment, doing sport (also with friends and in clubs), talking with parents at meals, 

helping with household chores influence positively all behavioral dimensions. Playing indoor games 

with family members decreases hyperactivity and peer problems while enhances pro-social behavior. 

Attending religious activities has beneficial effects on hyperactivity. Spending time watching TV and 

playing video-games increases hyperactivity problems and decreases pro-social behavior.  

 

 

 

  

                                                            
5 Results of the factor analysis for child cognitive indicators are reported in Table A2. We follow XX to set up the factor 
analysis. 
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Tables  

Table 1: Summary statistics - activities 

 Age 5 Age 7 Age 11 
 Obs. Mean Obs. Mean Obs. Mean 

 (1) (2) (3) (4) (5) (6) 

Library (1pw) 11,506 0.09 11,491 0.09 10,227 0.09 
Religious service (1pw) 11,506 0.19 11,490 0.23 10,225 0.22 
Sport-physical activities (1pw) 11,507 0.26 11,493 0.43 10,229 0.76 
Sport-physical with parents (1pw) 11,507 0.69 11,490 0.77   
Evening/weekends w family at home(1 pd) 11,507 0.96 11,490 0.96   
Parents read to child (1pw) 11,506 0.94 11,489 0.90   
Parents tell story (1pw) 11,503 0.56 11,489 0.46   
Parents play music (1pw) 11,504 0.86 11,488 0.76   
Parents draw (1pw) 11,506 0.65 11,491 0.44   
Parents play sports active games (1pw) 11,503 0.60 11,488 0.50   
Parents play indoors (1pw) 11,503 0.85 11,489 0.69 10,252 0.51 
Parents to the park-playground (1pw) 11,500 0.61 11,487 0.51   
Watches tv/videos (1h pd) 11,504 0.79 11,491 0.80 10,228 0.83 
Uses computer (1h pd) 11,504 0.23 11,486 0.35 10,225 0.46 
Read (1pw)   11,486 0.83   
Club (1pw)   11,492 0.14   
Sport-physical with friends (1pw)   11,491 0.94 10,225 0.91 
HH chores (1pw)   11,488 0.79 10,228 0.79 
Plays a music instrument (1pw)     10,229 0.41 
Bike (1pw)     10,224 0.50 
Look after elderly fam members (1pw)     10,227 0.10 
Parents play sports-active games (1pw)     10,252 0.38 
Parents talk to child (1pw)     10,251 0.95 

NOTE: In the Table we present summary statistics- number of observations and mean value - on the extra school activities 
done by children at age 5 (columns 1&2), age 7(coulumns3&4) and age 11 (columns5&6).  In brackets we show intensity of 
each activity: “1pw” stand for “At least once per week”; “1h pd” stands for “At least one hour per day”; “1 pd” stands for 
“At least once per day”. 

 

Table 2: Summary statistics - non cognitive outcomes 

 Age 7 Age 11 
 Obs. Mean Obs. Mean 

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

Emotional problems 11,244 1.51 9,984 1.83 
Conduct problems 11,269 1.35 9,987 1.32 
Hyperactivity problems 11,233 3.32 9,973 3.04 
Peer problems 11,249 1.19 9,990 1.30 
Prosocial behaviour 11,272 8.61 9,995 8.83 
Total difficulties 11,184 7.34 9,962 7.48 

NOTE: In the Table we present summary statistics- number of observations and mean value - on the outcomes we 
consider: columns 1&2 refer to age 7 and columns 3&4 to age 11. 
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Table 3: Summary statistics - counterfactual at time t 

 Age 7 Age 11 
 Obs. Mean Obs. Mean 

Mother present 11,538 0.99 10,290 0.98 
Father present* 11,538 0.77 10,290 0.65 
Step father present* 11,538 0.05 10,290 0.06 
At least 1 sibling in hh 11,538 0.88 10,290 0.88 
At least 1 grandp in hh 11,538 0.07 10,290 0.03 
At least 1 other in hh 11,538 0.06 10,290 0.04 
Mother's hours worked p.w. 11,378 15.79 10,055 18.64 
Father's hours worked p.w. 8,068 38.77 7,307 38.71 
Mother mental well-being 11,059 3.05 9,632 3.84 
Father mental well-being 7,738 2.90 7,013 3.76 
Holiday outside UK 11,493 0.49 10,226 0.46 
Homeworks - minutes p.w. 11,234 85.20 10,192 132.27 
After school - hours p.w. 11,475 0.82 10,208 0.60 
Before school - hours p.w. 11,475 0.39 10,209 0.46 
Attend extraclasses 11,475 0.05 10,210 0.20 

* in the regression, we will put a variable mis_father=1 if there isn’t the father nor the step father 

 

Table 4: Summary statistics - investments before t 

 Age 7 Age 11 
 Obs. Mean Obs. Mean 

Mother highly educated 11,519 0.39 10,277 0.40 
Father highly educated 9,006 0.39 8,144 0.40 
Breastfed 1 month 11,529 0.49 10,283 0.50 
Mother back to work in 6 m. 11,538 0.38 10,290 0.39 
Formal childcare 11,508 0.29 10,267 0.29 
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Table 5: Summary statistics – “pure” controls 

 Wave 4 Wave 5 
 Obs. Mean Obs. Mean 

British 11,513 0.85 10,270 0.85 
Girl 11,538 0.49 10,290 0.50 
Birthweight 11,522 3.38 10,276 3.38 
Injuries 11,532 0.08 10,286 0.08 
Hospital 11,532 0.17 10,286 0.17 
Communicative develop. 11,471 -0.03 10,230 -0.04 
Motor develop. 11,471 0.02 10,230 0.02 
Motion develop. 11,471 0.05 10,230 0.06 
Siblings w1 11,538 0.93 10,290 0.92 
Mother locus of control 11,233 0.79 10,029 0.80 
Mother conflicts (PIANTA scale) 10,032 17.09 8,992 17.05 
Mother closeness (PIANTA scale) 9,848 33.59 8,831 33.62 
Mother Neurotic (OCEAN scale) 10,540 23.60 9,462 23.61 
Mother Extrovert (OCEAN scale) 10,175 19.58 9,133 19.57 
Father looks after on own 9,016 0.61 8,151 0.61 
England 11,538 0.63 10,290 0.63 
Wales 11,538 0.15 10,290 0.15 
Scotland 11,538 0.12 10,290 0.12 
Northern Ireland 11,538 0.10 10,290 0.10 
Age child (in months) 11,538 86.73 10,290 133.98 
HH Equivalent Income* 11,372 394.11 10,290 28,536.49 
Newborn siblings 11,538 0.12 10,290 0.05 

* Weekly income in wave 4, Annual income in wave 5 
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Table 6A: Emotional Symptoms (age 7) 

 
 CT VA CU CV 
 (1) (2) (3) (4) 

Library  -0.029 -0.003 -0.028 0.008 
 (0.058) (0.054) (0.059) (0.055) 
Religious service  0.051 0.043 0.053 0.038 
 (0.041) (0.037) (0.050) (0.046) 
Reads for enjoyment -0.266*** -0.200*** -0.268*** -0.198*** 

 (0.047) (0.042) (0.047) (0.042) 
Sport  -0.153*** -0.104*** -0.141*** -0.102*** 
 (0.033) (0.030) (0.034) (0.031) 
Clubs -0.092* -0.064 -0.094* -0.066 
 (0.042) (0.038) (0.043) (0.038) 
Sport with parents 0.069 0.062 0.068 0.056 
 (0.042) (0.038) (0.043) (0.038) 
Sport with friends  -0.015 0.017 -0.014 0.013 
 (0.072) (0.065) (0.072) (0.066) 
Indoor games with family -0.148 -0.165 -0.151 -0.181* 
 (0.092) (0.085) (0.094) (0.087) 
Household chores -0.177*** -0.129*** -0.176*** -0.128*** 
 (0.041) (0.037) (0.041) (0.037) 
Parents read to child  0.055 0.051 0.047 0.044 
 (0.056) (0.051) (0.057) (0.052) 
Parents tell story  0.014 -0.004 -0.002 -0.012 
 (0.033) (0.030) (0.035) (0.031) 
Parents play music 0.058 0.054 0.057 0.058 
 (0.039) (0.035) (0.041) (0.037) 
Parents draw 0.063 0.078* 0.058 0.073* 
 (0.035) (0.032) (0.036) (0.032) 
Sport outdoor with p. 0.008 -0.009 0.008 -0.006 
 (0.035) (0.032) (0.035) (0.032) 
Parents play with toys  0.016 0.014 0.015 0.009 
 (0.038) (0.035) (0.038) (0.035) 
Park with parents  0.048 0.055 0.046 0.051 
 (0.033) (0.030) (0.034) (0.031) 
TV or videos 0.046 0.030 0.049 0.038 
 (0.039) (0.036) (0.040) (0.037) 
Computer  -0.004 0.001 0.002 0.001 
 (0.033) (0.030) (0.034) (0.031) 
Library    -0.008 -0.052 
   (0.054) (0.049) 
Religious service    -0.010 0.007 
   (0.051) (0.047) 
Sport   -0.057 -0.002 
   (0.037) (0.033) 
Sport with parents   -0.003 0.052 
   (0.037) (0.033) 
Playing indoor   0.055 0.091 
   (0.083) (0.075) 
Parents read to child    -0.034 0.006 
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   (0.083) (0.076) 
Parents tell story    0.059 0.030 
   (0.035) (0.031) 
Parents play music    -0.024 -0.054 
   (0.051) (0.046) 
Parents draw   0.020 0.025 
   (0.037) (0.033) 
Sport outdoor with p.   -0.042 -0.054 
   (0.036) (0.033) 
Parents play with toys   -0.002 0.021 
   (0.052) (0.046) 
Park with parents   0.015 0.015 
   (0.035) (0.031) 
TV or videos    -0.025 -0.021 
   (0.040) (0.036) 
Computer   -0.019 0.012 
   (0.039) (0.036) 

Observations 10882 10696 10842 10681 
NOTE: In the Table we report the results from 4 different regressions, using the forth wave of the MCS (children aged 7). 
Column 1: OLS using contemporaneous input only (CT); column 2: contemporaneous input and lagged outcomes (Value-
added model - VA); column 3:contemporaneous input and lagged inputs (cumulative model - CU); column 4: 
contemporaneous inputs, lagged inputs and lagged outcomes (cumulative and value added model – CV). All the controls 
reported in Section 3 are included in the regressions but are not reported; in columns 2 and 4, lagged outcomes are included 
in the regressions, but are not reported 
* p < 0.05, ** p < 0.01, *** p < 0.001, standard errors in parentheses 
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Table 6B: Emotional Symptoms (age 11) 
 

 CT VA CU CV 
 (1) (2) (3) (4) 

Musical instrument 0.026 0.021 0.032 0.023 
 (0.039) (0.035) (0.039) (0.036) 
Library  -0.039 -0.029 -0.020 -0.014 
 (0.066) (0.063) (0.067) (0.064) 
Religious service 0.010 -0.027 0.026 -0.018 
 (0.048) (0.045) (0.058) (0.054) 
Sport -0.310*** -0.235*** -0.304*** -0.235*** 
 (0.049) (0.045) (0.050) (0.046) 
Sport with friends -0.178* -0.117 -0.183* -0.121 
 (0.075) (0.069) (0.075) (0.069) 
Bicycle  -0.110** -0.091** -0.108** -0.090** 
 (0.037) (0.035) (0.038) (0.035) 
Household chores -0.114* -0.104* -0.119* -0.119** 
 (0.048) (0.044) (0.049) (0.045) 
Look after elderly 0.101 0.045 0.102 0.048 
 (0.067) (0.062) (0.067) (0.063) 
TV or videos  0.051 0.052 0.060 0.065 
 (0.047) (0.044) (0.049) (0.045) 
Computer  0.044 0.065 0.045 0.073* 
 (0.039) (0.036) (0.039) (0.036) 
Outdoor sport with p. -0.008 -0.052 -0.002 -0.046 
 (0.041) (0.038) (0.041) (0.038) 
Parents play with toys  0.126** 0.120** 0.125** 0.119** 
 (0.040) (0.037) (0.041) (0.038) 
Parents talk to child  0.105 0.080 0.121 0.101 
 (0.082) (0.075) (0.082) (0.074) 
Library    -0.028 0.008 
   (0.065) (0.061) 
Religious service    -0.030 -0.025 
   (0.058) (0.053) 
Reads for enjoyment    -0.165** -0.090 
   (0.057) (0.052) 
Sport   -0.059 -0.021 
   (0.040) (0.036) 
Clubs   0.004 0.032 
   (0.051) (0.048) 
Sport with parents    -0.039 -0.076 
   (0.050) (0.046) 
Sport with friends    0.044 0.071 
   (0.082) (0.077) 
Indoor games with family   0.025 0.088 
   (0.104) (0.095) 
Household chores   0.004 0.050 
   (0.049) (0.045) 
Parents read to child    0.167** 0.135* 
   (0.063) (0.059) 
Parents tells story    -0.009 -0.018 
   (0.039) (0.036) 
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Parents play music    0.048 0.013 
   (0.046) (0.043) 
Parents draw   -0.056 -0.065 
   (0.041) (0.038) 
Parents play sports    0.011 0.010 
   (0.041) (0.038) 
Parents play with    0.098* 0.097* 
   (0.045) (0.042) 
Park with parents    -0.102** -0.106** 
   (0.039) (0.035) 
TV or videos    -0.017 -0.042 
   (0.048) (0.044) 
Computer   -0.008 -0.027 
   (0.040) (0.037) 

Observations 9586 9420 9539 9389 
NOTE: In the Table we report the results from 4 different regressions, using the fifth wave of the MCS (children aged 11). 
Column 1: OLS using contemporaneous input only (CT); column 2: contemporaneous input and lagged outcomes (Value-
added model - VA); column 3: contemporaneous input and lagged inputs (cumulative model - CU); column 4: 
contemporaneous inputs, lagged inputs and lagged outcomes (cumulative and value added model – CV). All the controls 
reported in Section 3 are included in the regressions but are not reported; in columns 2 and 4, lagged outcomes are included 
in the regressions, but are not reported 
* p < 0.05, ** p < 0.01, *** p < 0.001, standard errors in parentheses 
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Table 7A: Conduct problems (age 7) 
 

 CT VA CU CV 
 (1) (2) (3) (4) 

Library  -0.017 -0.002 -0.022 -0.003 
 (0.046) (0.043) (0.047) (0.044) 
Religious service  -0.058 -0.046 -0.085* -0.066 
 (0.034) (0.031) (0.041) (0.037) 
Reads for enjoyment -0.272*** -0.146*** -0.263*** -0.141*** 
 (0.039) (0.035) (0.040) (0.035) 
Sport  -0.056* -0.028 -0.055 -0.032 
 (0.028) (0.024) (0.029) (0.025) 
Clubs -0.023 -0.047 -0.027 -0.051 
 (0.035) (0.031) (0.035) (0.031) 
Sport with parents -0.038 -0.043 -0.029 -0.046 
 (0.036) (0.031) (0.036) (0.032) 
Sport with friends  -0.001 0.042 -0.003 0.041 
 (0.061) (0.055) (0.062) (0.055) 
Indoor games with family -0.138 -0.129 -0.147 -0.139 
 (0.082) (0.071) (0.083) (0.072) 
Household chores -0.133*** -0.075* -0.132*** -0.075* 
 (0.033) (0.029) (0.033) (0.030) 
Parents read to child  -0.139** -0.103* -0.118* -0.098* 
 (0.049) (0.044) (0.050) (0.044) 
Parents tell story  -0.012 0.016 -0.006 0.018 
 (0.027) (0.024) (0.029) (0.025) 
Parents play music 0.093** 0.059* 0.087* 0.052 
 (0.033) (0.029) (0.034) (0.030) 
Parents draw 0.031 0.030 0.036 0.029 
 (0.028) (0.025) (0.029) (0.026) 
Sport outdoor with p. -0.007 -0.040 -0.006 -0.041 
 (0.029) (0.025) (0.029) (0.026) 
Parents play with toys  -0.004 0.014 -0.004 0.008 
 (0.032) (0.029) (0.033) (0.029) 
Park with parents  0.031 0.048* 0.042 0.053* 
 (0.027) (0.024) (0.028) (0.025) 
TV or videos 0.005 -0.023 -0.007 -0.028 
 (0.032) (0.029) (0.033) (0.030) 
Computer  -0.008 -0.039 -0.014 -0.045 
 (0.028) (0.025) (0.028) (0.025) 
Library    0.015 0.001 
   (0.046) (0.040) 
Religious service    0.054 0.043 
   (0.042) (0.037) 
Sport   0.018 0.040 
   (0.030) (0.027) 
Sport with parents   -0.024 0.009 
   (0.031) (0.027) 
Playing indoor   -0.083 -0.053 
   (0.071) (0.064) 
Parents read to child    -0.159* -0.072 
   (0.070) (0.062) 
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Parents tell story    -0.019 -0.017 
   (0.029) (0.026) 
Parents play music    0.039 0.032 
   (0.042) (0.037) 
Parents draw   -0.011 0.012 
   (0.030) (0.027) 
Sport outdoor with p.   0.023 0.019 
   (0.030) (0.027) 
Parents play with toys   0.017 0.042 
   (0.042) (0.037) 
Park with parents   -0.043 -0.032 
   (0.029) (0.026) 
TV or videos    0.031 0.029 
   (0.031) (0.028) 
Computer   0.041 0.031 
   (0.033) (0.030) 

Observations 10907 10731 10866 10716 

 
NOTE: In the Table we report the results from 4 different regressions, using the forth wave of the MCS (children aged 7). 
Column 1: OLS using contemporaneous input only (CT); column 2: contemporaneous input and lagged outcomes (Value-
added model - VA); column 3: contemporaneous input and lagged inputs (cumulative model - CU); column 4: 
contemporaneous inputs, lagged inputs and lagged outcomes (cumulative and value added model – CV). All the controls 
reported in Section 3 are included in the regressions but are not reported; in columns 2 and 4, lagged outcomes are included 
in the regressions, but are not reported 
* p < 0.05, ** p < 0.01, *** p < 0.001, standard errors in parentheses 
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Table 7B: Conduct problems (age 11) 
 

 CT VA CU CV 
 (1) (2) (3) (4) 

Musical instrument -0.048 -0.019 -0.047 -0.019 
 (0.029) (0.026) (0.029) (0.026) 
Library  -0.009 -0.020 0.008 -0.009 
 (0.050) (0.044) (0.051) (0.045) 
Religious service -0.040 0.013 -0.031 0.009 
 (0.037) (0.033) (0.045) (0.040) 
Sport -0.070 -0.061 -0.072 -0.062 
 (0.037) (0.033) (0.037) (0.033) 
Sport with friends -0.077 -0.015 -0.066 -0.008 
 (0.054) (0.048) (0.054) (0.049) 
Bicycle  0.025 0.006 0.029 0.008 
 (0.028) (0.025) (0.029) (0.026) 
Household chores -0.231*** -0.154*** -0.224*** -0.160*** 
 (0.037) (0.033) (0.038) (0.034) 
Look after elderly -0.018 -0.040 -0.013 -0.042 
 (0.051) (0.046) (0.051) (0.046) 
TV or videos  0.035 0.036 0.046 0.047 
 (0.036) (0.032) (0.037) (0.033) 
Computer  0.047 0.016 0.052 0.022 
 (0.030) (0.027) (0.030) (0.027) 
Outdoor sport with p. -0.023 -0.008 -0.016 -0.003 
 (0.031) (0.028) (0.031) (0.028) 
Parents play with toys  -0.028 -0.009 -0.016 -0.004 
 (0.030) (0.027) (0.031) (0.028) 
Parents talk to child  -0.283*** -0.229*** -0.270*** -0.218*** 
 (0.074) (0.065) (0.074) (0.065) 
Library    -0.053 -0.058 
   (0.050) (0.045) 
Religious service    -0.008 0.014 
   (0.043) (0.039) 
Reads for enjoyment    -0.096* 0.002 
   (0.044) (0.039) 
Sport   0.010 0.013 
   (0.030) (0.027) 
Clubs   -0.017 -0.020 
   (0.038) (0.034) 
Sport with parents    -0.095* -0.078* 
   (0.039) (0.035) 
Sport with friends    -0.047 -0.059 
   (0.068) (0.061) 
Indoor games with family   -0.060 -0.011 
   (0.088) (0.080) 
Household chores   0.006 0.041 
   (0.037) (0.033) 
Parents read to child    -0.088 -0.048 
   (0.052) (0.047) 
Parents tells story    -0.040 -0.031 
   (0.030) (0.027) 
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Parents play music    0.053 0.018 
   (0.035) (0.032) 
Parents draw   -0.019 -0.018 
   (0.031) (0.028) 
Parents play sports    0.034 0.034 
   (0.031) (0.027) 
Parents play with    0.011 0.017 
   (0.034) (0.030) 
Park with parents    -0.023 -0.026 
   (0.029) (0.026) 
TV or videos    -0.053 -0.047 
   (0.035) (0.031) 
Computer   -0.025 -0.018 
   (0.031) (0.028) 

Observations 9587 9442 9540 9410 

 
NOTE: In the Table we report the results from 4 different regressions, using the fifth wave of the MCS (children aged 11). 
Column 1: OLS using contemporaneous input only (CT); column 2: contemporaneous input and lagged outcomes (Value-
added model - VA); column 3: contemporaneous input and lagged inputs (cumulative model - CU); column 4: 
contemporaneous inputs, lagged inputs and lagged outcomes (cumulative and value added model – CV). All the controls 
reported in Section 3 are included in the regressions but are not reported; in columns 2 and 4, lagged outcomes are included 
in the regressions, but are not reported 
* p < 0.05, ** p < 0.01, *** p < 0.001, standard errors in parentheses 
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Table 8A: Hyperactivity problems (age 7) 
 

 CT VA CU CV 
 (1) (2) (3) (4) 

 (1) (2) (3) (4) 
 (0.077) (0.065) (0.079) (0.067) 
Religious service  -0.006 -0.005 0.042 0.036 
 (0.056) (0.046) (0.066) (0.055) 
Reads for enjoyment -0.866*** -0.551*** -0.855*** -0.551*** 
 (0.064) (0.052) (0.064) (0.052) 
Sport  -0.096* -0.061 -0.086 -0.066 
 (0.047) (0.038) (0.048) (0.039) 
Clubs -0.097 -0.063 -0.101 -0.065 
 (0.060) (0.048) (0.060) (0.049) 
Sport with parents -0.005 -0.033 0.006 -0.043 
 (0.057) (0.047) (0.058) (0.047) 
Sport with friends  -0.059 0.077 -0.064 0.077 
 (0.095) (0.082) (0.096) (0.082) 
Indoor games with family -0.248* -0.198* -0.239* -0.203* 
 (0.118) (0.098) (0.120) (0.098) 
Household chores -0.120* -0.025 -0.122* -0.028 
 (0.054) (0.044) (0.054) (0.044) 
Parents read to child  -0.061 -0.017 -0.029 -0.018 
 (0.076) (0.063) (0.078) (0.064) 
Parents tell story  -0.047 0.001 -0.023 0.013 
 (0.045) (0.037) (0.048) (0.039) 
Parents play music 0.073 0.051 0.073 0.033 
 (0.054) (0.045) (0.055) (0.046) 
Parents draw 0.014 0.021 0.034 0.027 
 (0.047) (0.039) (0.048) (0.039) 
Sport outdoor with p. 0.057 -0.010 0.068 -0.014 
 (0.048) (0.039) (0.049) (0.040) 
Parents play with toys  -0.027 0.016 -0.016 0.015 
 (0.052) (0.043) (0.053) (0.044) 
Park with parents  -0.063 -0.032 -0.031 -0.021 
 (0.045) (0.036) (0.046) (0.038) 
TV or videos 0.121* 0.070 0.106* 0.070 
 (0.052) (0.043) (0.054) (0.045) 
Computer  -0.009 -0.007 -0.010 -0.008 
 (0.045) (0.038) (0.046) (0.039) 
Library    -0.117 -0.056 
   (0.075) (0.063) 
Religious service    -0.094 -0.076 
   (0.066) (0.056) 
Sport   -0.019 0.025 
   (0.052) (0.042) 
Sport with parents   0.014 0.041 
   (0.050) (0.041) 
Playing indoor   -0.106 -0.027 
   (0.110) (0.091) 
Parents read to child    -0.152 0.005 
   (0.107) (0.090) 
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Parents tell story    -0.040 -0.035 
   (0.048) (0.039) 
Parents play music    0.106 0.119* 
   (0.067) (0.056) 
Parents draw   -0.079 -0.027 
   (0.051) (0.042) 
Sport outdoor with p.   -0.018 0.006 
   (0.049) (0.040) 
Parents play with toys   0.009 0.020 
   (0.067) (0.056) 
Park with parents   -0.092 -0.040 
   (0.047) (0.039) 
TV or videos    0.042 -0.002 
   (0.053) (0.044) 
Computer   -0.015 -0.010 
   (0.053) (0.044) 

Observations 10870 10655 10829 10640 
NOTE: In the Table we report the results from 4 different regressions, using the forth wave of the MCS (children aged 7). 
Column 1: OLS using contemporaneous input only (CT); column 2: contemporaneous input and lagged outcomes (Value-
added model - VA); column 3: contemporaneous input and lagged inputs (cumulative model - CU); column 4: 
contemporaneous inputs, lagged inputs and lagged outcomes (cumulative and value added model – CV). All the controls 
reported in Section 3 are included in the regressions but are not reported; in columns 2 and 4, lagged outcomes are included 
in the regressions, but are not reported 
* p < 0.05, ** p < 0.01, *** p < 0.001, standard errors in parentheses 
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Table 8B: Hyperactivity problems (age 11) 

 

 CT VA CU CV 
 (1) (2) (3) (4) 

Musical instrument -0.144** -0.063 -0.148** -0.071 
 (0.045) (0.038) (0.045) (0.038) 
Library  -0.131 -0.060 -0.114 -0.060 
 (0.077) (0.067) (0.078) (0.068) 
Religious service -0.125* -0.101* -0.122 -0.095 
 (0.058) (0.048) (0.068) (0.058) 
Sport -0.107 -0.039 -0.116* -0.050 
 (0.056) (0.047) (0.057) (0.048) 
Sport with friends -0.046 0.112 -0.025 0.120 
 (0.080) (0.068) (0.081) (0.068) 
Bicycle  0.124** 0.054 0.124** 0.050 
 (0.044) (0.036) (0.044) (0.036) 
Household chores -0.266*** -0.201*** -0.250*** -0.214*** 
 (0.057) (0.047) (0.058) (0.048) 
Look after elderly -0.044 -0.051 -0.033 -0.048 
 (0.078) (0.067) (0.078) (0.067) 
TV or videos  -0.076 -0.048 -0.053 -0.019 
 (0.058) (0.048) (0.059) (0.050) 
Computer  0.127** 0.050 0.135** 0.061 
 (0.046) (0.038) (0.046) (0.038) 
Outdoor sport with p. -0.057 -0.034 -0.048 -0.039 
 (0.048) (0.040) (0.049) (0.041) 
Parents play with toys  -0.026 -0.016 -0.003 -0.010 
 (0.047) (0.039) (0.048) (0.040) 
Parents talk to child  -0.316** -0.218** -0.287** -0.208* 
 (0.097) (0.081) (0.097) (0.082) 
Library    0.083 0.061 
   (0.078) (0.069) 
Religious service    0.030 -0.015 
   (0.067) (0.057) 
Reads for enjoyment    -0.536*** -0.170** 
   (0.068) (0.056) 
Sport   0.059 0.058 
   (0.048) (0.039) 
Clubs   -0.038 0.018 
   (0.059) (0.048) 
Sport with parents    -0.081 -0.071 
   (0.058) (0.048) 
Sport with friends    -0.061 -0.056 
   (0.096) (0.081) 
Indoor games with family   -0.155 -0.052 
   (0.129) (0.103) 
Household chores   0.004 0.062 
   (0.056) (0.047) 
Parents read to child    -0.011 0.013 
   (0.079) (0.068) 
Parents tells story    -0.094* -0.073 
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   (0.046) (0.038) 
Parents play music    0.155** 0.127** 
   (0.055) (0.046) 
Parents draw   -0.001 0.016 
   (0.048) (0.040) 
Parents play sports    0.094* 0.055 
   (0.048) (0.040) 
Parents play with    -0.031 -0.031 
   (0.052) (0.043) 
Park with parents    -0.089* -0.018 
   (0.045) (0.038) 
TV or videos    -0.066 -0.098* 
   (0.055) (0.046) 
Computer   0.005 -0.006 
   (0.047) (0.039) 

Observations 9574 9409 9527 9377 
NOTE: In the Table we report the results from 4 different regressions, using the fifth wave of the MCS (children aged 11). 
Column 1: OLS using contemporaneous input only (CT); column 2: contemporaneous input and lagged outcomes (Value-
added model - VA); column 3: contemporaneous input and lagged inputs (cumulative model - CU); column 4: 
contemporaneous inputs, lagged inputs and lagged outcomes (cumulative and value added model – CV). All the controls 
reported in Section 3 are included in the regressions but are not reported; in columns 2 and 4, lagged outcomes are included 
in the regressions, but are not reported 
* p < 0.05, ** p < 0.01, *** p < 0.001, standard errors in parentheses 
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Table 9A: Peer problems (age 7) 

 

 CT VA CU CV 
 (1) (2) (3) (4) 

Library  0.073 0.047 0.059 0.048 
 (0.050) (0.044) (0.051) (0.045) 
Religious service  0.022 0.006 0.039 0.027 
 (0.035) (0.032) (0.042) (0.039) 
Reads for enjoyment -0.116** -0.083* -0.114** -0.082* 
 (0.041) (0.037) (0.041) (0.038) 
Sport  -0.209*** -0.149*** -0.200*** -0.147*** 
 (0.029) (0.026) (0.030) (0.026) 
Clubs -0.004 -0.006 -0.003 -0.004 
 (0.036) (0.033) (0.037) (0.033) 
Sport with parents -0.005 -0.030 0.001 -0.029 
 (0.037) (0.034) (0.037) (0.034) 
Sport with friends  -0.244*** -0.105 -0.241*** -0.102 
 (0.070) (0.065) (0.070) (0.065) 
Indoor games with family -0.238** -0.222** -0.226** -0.217** 
 (0.085) (0.079) (0.086) (0.079) 
Household chores 0.030 0.038 0.030 0.040 
 (0.035) (0.031) (0.035) (0.031) 
Parents read to child  -0.056 -0.001 -0.043 0.001 
 (0.049) (0.045) (0.050) (0.045) 
Parents tell story  0.022 0.024 0.022 0.023 
 (0.029) (0.026) (0.030) (0.027) 
Parents play music 0.039 0.035 0.041 0.034 
 (0.035) (0.031) (0.036) (0.032) 
Parents draw 0.062* 0.046 0.059 0.044 
 (0.030) (0.027) (0.030) (0.027) 
Sport outdoor with p. 0.012 0.003 0.022 0.008 
 (0.030) (0.027) (0.030) (0.027) 
Parents play with toys  0.015 -0.010 0.016 -0.014 
 (0.032) (0.029) (0.033) (0.030) 
Park with parents  -0.029 -0.014 -0.017 -0.003 
 (0.028) (0.025) (0.029) (0.026) 
TV or videos -0.006 0.031 -0.015 0.026 
 (0.033) (0.030) (0.034) (0.030) 
Computer  0.006 -0.026 0.004 -0.027 
 (0.029) (0.026) (0.029) (0.027) 
Library    0.065 0.005 
   (0.050) (0.046) 
Religious service    -0.042 -0.045 
   (0.042) (0.039) 
Sport   -0.037 -0.001 
   (0.031) (0.028) 
Sport with parents   -0.007 -0.002 
   (0.032) (0.029) 
Playing indoor   -0.086 -0.031 
   (0.075) (0.066) 
Parents read to child    -0.030 0.016 



28 
 

   (0.071) (0.066) 
Parents tell story    0.004 0.007 
   (0.030) (0.027) 
Parents play music    0.022 0.028 
   (0.042) (0.039) 
Parents draw   0.034 0.023 
   (0.032) (0.029) 
Sport outdoor with p.   -0.065* -0.036 
   (0.032) (0.029) 
Parents play with toys   -0.003 0.014 
   (0.043) (0.039) 
Park with parents   -0.038 -0.036 
   (0.030) (0.027) 
TV or videos    0.007 0.013 
   (0.033) (0.030) 
Computer   0.019 0.009 
   (0.034) (0.032) 

Observations 10888 10690 10847 10675 
NOTE: In the Table we report the results from 4 different regressions, using the forth wave of the MCS (children aged 7). 
Column 1: OLS using contemporaneous input only (CT); column 2: contemporaneous input and lagged outcomes (Value-
added model - VA); column 3: contemporaneous input and lagged inputs (cumulative model - CU); column 4: 
contemporaneous inputs, lagged inputs and lagged outcomes (cumulative and value added model – CV). All the controls 
reported in Section 3 are included in the regressions but are not reported; in columns 2 and 4, lagged outcomes are included 
in the regressions, but are not reported 
* p < 0.05, ** p < 0.01, *** p < 0.001, standard errors in parentheses 
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Table 9B: Peer problems (age 11) 

 

 CT VA CU CV 
 (1) (2) (3) (4) 

Musical instrument 0.062 0.045 0.068* 0.049 
 (0.032) (0.030) (0.032) (0.030) 
Library  0.082 0.039 0.084 0.045 
 (0.058) (0.054) (0.058) (0.054) 
Religious service -0.000 0.001 -0.020 -0.027 
 (0.042) (0.038) (0.051) (0.046) 
Sport -0.252*** -0.140*** -0.226*** -0.128*** 
 (0.041) (0.038) (0.042) (0.039) 
Sport with friends -0.524*** -0.416*** -0.513*** -0.410*** 
 (0.067) (0.060) (0.067) (0.060) 
Bicycle  -0.133*** -0.116*** -0.128*** -0.113*** 
 (0.032) (0.029) (0.032) (0.030) 
Household chores 0.014 0.005 0.000 0.001 
 (0.041) (0.037) (0.043) (0.039) 
Look after elderly 0.095 0.080 0.094 0.080 
 (0.057) (0.052) (0.057) (0.052) 
TV or videos  0.024 0.024 0.027 0.021 
 (0.041) (0.038) (0.042) (0.039) 
Computer  0.038 0.036 0.028 0.027 
 (0.033) (0.030) (0.033) (0.030) 
Outdoor sport with p. -0.018 -0.040 -0.008 -0.032 
 (0.035) (0.032) (0.035) (0.033) 
Parents play with toys  0.134*** 0.118*** 0.125*** 0.112*** 
 (0.034) (0.032) (0.035) (0.032) 
Parents talk to child  -0.062 -0.050 -0.047 -0.036 
 (0.075) (0.068) (0.075) (0.067) 
Library    0.009 -0.013 
   (0.056) (0.051) 
Religious service    0.047 0.052 
   (0.050) (0.046) 
Reads for enjoyment    -0.092 -0.052 
   (0.049) (0.045) 
Sport   -0.161*** -0.097** 
   (0.034) (0.031) 
Clubs   0.067 0.063 
   (0.043) (0.039) 
Sport with parents    -0.041 -0.049 
   (0.042) (0.039) 
Sport with friends    -0.162* -0.101 
   (0.076) (0.070) 
Indoor games with family   -0.101 0.000 
   (0.089) (0.085) 
Household chores   0.043 0.013 
   (0.041) (0.038) 
Parents read to child    -0.043 -0.012 
   (0.057) (0.052) 
Parents tells story    0.017 0.010 
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   (0.033) (0.031) 
Parents play music    0.032 0.022 
   (0.039) (0.036) 
Parents draw   0.017 0.005 
   (0.035) (0.032) 
Parents play sports    0.013 0.005 
   (0.035) (0.032) 
Parents play with    0.084* 0.075* 
   (0.037) (0.035) 
Park with parents    -0.091** -0.064* 
   (0.032) (0.030) 
TV or videos    0.019 0.028 
   (0.039) (0.036) 
Computer   0.013 0.017 
   (0.034) (0.031) 

Observations 9591 9430 9544 9399 
NOTE: In the Table we report the results from 4 different regressions, using the fifth wave of the MCS (children aged 11). 
Column 1: OLS using contemporaneous input only (CT); column 2: contemporaneous input and lagged outcomes (Value-
added model - VA); column 3: contemporaneous input and lagged inputs (cumulative model - CU); column 4: 
contemporaneous inputs, lagged inputs and lagged outcomes (cumulative and value added model – CV). All the controls 
reported in Section 3 are included in the regressions but are not reported; in columns 2 and 4, lagged outcomes are included 
in the regressions, but are not reported 
* p < 0.05, ** p < 0.01, *** p < 0.001, standard errors in parentheses 
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Table 10A: Pro-social behavior (age 7) 

 

 CT VA CU CV 
 (1) (2) (3) (4) 

Library  0.064 0.039 0.061 0.037 
 (0.052) (0.047) (0.053) (0.049) 
Religious service  -0.042 -0.019 -0.038 -0.023 
 (0.038) (0.035) (0.045) (0.043) 
Reads for enjoyment 0.245*** 0.152*** 0.229*** 0.146*** 
 (0.044) (0.040) (0.044) (0.040) 
Sport  0.095** 0.052 0.084** 0.051 
 (0.031) (0.029) (0.032) (0.029) 
Clubs -0.002 0.000 0.002 0.001 
 (0.041) (0.038) (0.041) (0.038) 
Sport with parents 0.033 0.019 0.021 0.019 
 (0.039) (0.036) (0.039) (0.036) 
Sport with friends  -0.011 -0.089 -0.012 -0.095 
 (0.065) (0.060) (0.065) (0.061) 
Indoor games with family 0.153 0.101 0.143 0.093 
 (0.087) (0.080) (0.089) (0.081) 
Household chores 0.290*** 0.188*** 0.289*** 0.189*** 
 (0.039) (0.035) (0.039) (0.035) 
Parents read to child  0.111* 0.107* 0.092 0.098 
 (0.053) (0.050) (0.054) (0.050) 
Parents tell story  0.060 0.024 0.026 0.014 
 (0.031) (0.028) (0.032) (0.029) 
Parents play music 0.123** 0.098** 0.104** 0.097** 
 (0.038) (0.035) (0.039) (0.036) 
Parents draw 0.016 -0.002 0.006 0.001 
 (0.032) (0.029) (0.032) (0.029) 
Sport outdoor with p. -0.034 -0.025 -0.042 -0.025 
 (0.033) (0.029) (0.033) (0.030) 
Parents play with toys  -0.006 -0.004 -0.016 -0.007 
 (0.035) (0.032) (0.036) (0.033) 
Park with parents  -0.015 -0.026 -0.024 -0.027 
 (0.030) (0.028) (0.031) (0.029) 
TV or videos 0.049 0.036 0.034 0.015 
 (0.037) (0.033) (0.037) (0.034) 
Computer  -0.018 -0.003 -0.026 -0.010 
 (0.031) (0.028) (0.032) (0.029) 
Library    0.029 0.018 
   (0.051) (0.047) 
Religious service    -0.002 0.009 
   (0.046) (0.044) 
Sport   0.042 0.005 
   (0.034) (0.031) 
Sport with parents   0.001 0.005 
   (0.035) (0.032) 
Playing indoor   0.096 0.076 
   (0.080) (0.074) 
Parents read to child    0.059 0.063 
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   (0.075) (0.070) 
Parents tell story    0.106*** 0.039 
   (0.032) (0.030) 
Parents play music    0.053 0.001 
   (0.049) (0.045) 
Parents draw   -0.010 -0.036 
   (0.034) (0.031) 
Sport outdoor with p.   0.031 0.006 
   (0.034) (0.031) 
Parents play with toys   0.021 0.012 
   (0.046) (0.042) 
Park with parents   -0.002 -0.007 
   (0.033) (0.030) 
TV or videos    0.085* 0.091** 
   (0.037) (0.033) 
Computer   0.012 0.006 
   (0.037) (0.034) 

Observations 10909 10735 10868 10720 
NOTE: In the Table we report the results from 4 different regressions, using the forth wave of the MCS (children aged 7). 
Column 1: OLS using contemporaneous input only (CT); column 2: contemporaneous input and lagged outcomes (Value-
added model - VA); column 3: contemporaneous input and lagged inputs (cumulative model - CU); column 4: 
contemporaneous inputs, lagged inputs and lagged outcomes (cumulative and value added model – CV). All the controls 
reported in Section 3 are included in the regressions but are not reported; in columns 2 and 4, lagged outcomes are included 
in the regressions, but are not reported 
* p < 0.05, ** p < 0.01, *** p < 0.001, standard errors in parentheses 
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Table 10B: Pro-social behavior (age 11) 

 

 CT VA CU CV 
 (1) (2) (3) (4) 

Musical instrument 0.080** 0.055 0.066* 0.048 
 (0.030) (0.028) (0.031) (0.028) 
Library  0.041 0.023 0.021 0.014 
 (0.051) (0.049) (0.051) (0.049) 
Religious service 0.072 0.043 0.035 0.005 
 (0.038) (0.035) (0.045) (0.042) 
Sport 0.093* 0.063 0.087* 0.060 
 (0.038) (0.035) (0.038) (0.035) 
Sport with friends 0.078 0.033 0.055 0.023 
 (0.058) (0.054) (0.058) (0.054) 
Bicycle  0.051 0.049 0.038 0.041 
 (0.030) (0.027) (0.030) (0.027) 
Household chores 0.278*** 0.229*** 0.220*** 0.200*** 
 (0.040) (0.037) (0.042) (0.038) 
Look after elderly 0.270*** 0.225*** 0.253*** 0.216*** 
 (0.048) (0.045) (0.048) (0.045) 
TV or videos  0.096* 0.060 0.088* 0.054 
 (0.040) (0.036) (0.040) (0.037) 
Computer  -0.100** -0.067* -0.102** -0.069* 
 (0.031) (0.029) (0.032) (0.029) 
Outdoor sport with p. -0.008 -0.003 -0.022 -0.013 
 (0.032) (0.029) (0.032) (0.030) 
Parents play with toys  0.092** 0.061* 0.068* 0.048 
 (0.031) (0.029) (0.032) (0.029) 
Parents talk to child  0.152* 0.104 0.136* 0.102 
 (0.069) (0.064) (0.069) (0.064) 
Library    0.081 0.023 
   (0.050) (0.046) 
Religious service    0.057 0.070 
   (0.044) (0.041) 
Reads for enjoyment    0.195*** 0.120** 
   (0.046) (0.042) 
Sport   0.065* 0.039 
   (0.031) (0.029) 
Clubs   0.033 0.022 
   (0.040) (0.037) 
Sport with parents    0.050 0.041 
   (0.040) (0.037) 
Sport with friends    -0.004 0.012 
   (0.066) (0.062) 
Indoor games with family   0.154 0.062 
   (0.086) (0.078) 
Household chores   0.163*** 0.068 
   (0.041) (0.037) 
Parents read to child    0.015 0.003 
   (0.054) (0.051) 
Parents tells story    0.054 0.029 
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   (0.031) (0.029) 
Parents play music      
   0.092* 0.040 
Parents draw   (0.039) (0.036) 
   0.052 0.050 
Parents play sports    (0.032) (0.030) 
   -0.052 -0.030 
Parents play with    (0.033) (0.030) 
   0.018 0.018 
Park with parents    (0.036) (0.033) 
   -0.017 -0.029 
TV or videos    (0.030) (0.028) 
   0.076* 0.057 
Computer   (0.037) (0.034) 
   -0.016 -0.007 
   (0.032) (0.030) 

Observations 9595 9448 9548 9416 
NOTE: In the Table we report the results from 4 different regressions, using the fifth wave of the MCS (children aged 11). 
Column 1: OLS using contemporaneous input only (CT); column 2: contemporaneous input and lagged outcomes (Value-
added model - VA); column 3: contemporaneous input and lagged inputs (cumulative model - CU); column 4: 
contemporaneous inputs, lagged inputs and lagged outcomes (cumulative and value added model – CV). All the controls 
reported in Section 3 are included in the regressions but are not reported; in columns 2 and 4, lagged outcomes are included 
in the regressions, but are not reported 
* p < 0.05, ** p < 0.01, *** p < 0.001, standard errors in parentheses 
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Appendix 

 

Table A1: Sample selection 

 

  Wave 1 Wave 4 Wave 5 Wave 1-4 Wave 1-5 

  Obs. Mean Obs. Mean Obs. Mean Sig. Diff. Sig. Diff. 

Mother highly educated 18,191 0.33 11,519 0.39 10,277 0.40 *** *** 

Father highly educated 12,992 0.36 9,006 0.39 8,144 0.40 *** *** 

Breastfed 1 month 18,227 0.45 11,529 0.49 10,283 0.50 *** *** 

Mother back to work in 6 m. 18,256 0.35 11,538 0.38 10,290 0.39 *** *** 

British 18,208 0.81 11,513 0.85 10,270 0.85 *** *** 

Girl 18,256 0.49 11,538 0.49 10,290 0.50 *** *** 

Birthweight 18,212 3.36 11,522 3.38 10,276 3.38 *** *** 

Injuries 18,234 0.08 11,532 0.08 10,286 0.08 
  Hospital 18,234 0.20 11,532 0.17 10,286 0.17 *** *** 

Communicative develop. 18,137 0.01 11,471 -0.03 10,230 -0.04 *** *** 

Motor develop. 18,137 0.01 11,471 0.02 10,230 0.02 * * 

Motion develop. 18,137 0.00 11,471 0.05 10,230 0.06 *** *** 

Siblings w1 18,256 0.94 11,538 0.93 10,290 0.92 *** *** 

Mother locus of control 17,611 0.77 11,233 0.79 10,029 0.80 *** *** 

Father looks after on own 13,013 0.62 9,016 0.61 8,151 0.61 *** *** 

England 18,256 0.62 11,538 0.63 10,290 0.63 *** *** 

Wales 18,256 0.15 11,538 0.15 10,290 0.15 * 
 Scotland 18,256 0.13 11,538 0.12 10,290 0.12 *** *** 

Northern Ireland 18,256 0.10 11,538 0.10 10,290 0.10 **   
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Table A2: Factor analyses for child cognitive indicators 

Age 7 Factor1 Uniqueness 

Naming Vocabulary T .7426633 .4484512 
Pattern Construction T .7613579 .4203342 
Picture Similarity T .7411931 .4506327 

 

Age 11 Factor1 Uniqueness 

Word Reading Standard     .7702381 .4067333 
Pattern Construction   .7453773 .4444127 
Maths 7 Standardised  .8520678 .2739804 

 

 


