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Abstract

This thesis examines which kinds of activities foster or hinder adolescents’ socio-emotional

skills and mental wellbeing across three chapters.

First, I examine how adolescents’ time allocation is associated with their self-esteem and

self-efficacy at age 15, building upon research by Borga 2019 and Keane, Krutikova, and

Neal 2020, also using longitudinal data for Ethiopia, India, Peru, and Vietnam. I estimate

these relationships controlling for prior non-cognitive skills and background characteristics.

I find that an additional hour of domestic work instead of education-related activities is as-

sociated with lower self-efficacy, significant for all countries except Peru. Work is more

harmful for girls than boys, especially in India and Vietnam. More time in work instead of

education-related activities is associated with lower skills, but not if adolescents spend more

time in work instead of leisure.

Second, I examine whether students can develop life skills through paid work. Using

longitudinal data on a cohort of English students, I model the development of university

students’ internal locus of control – the belief in one’s ability to have control over their life

events – at age 20/21. I find that engagement in paid work, but not hours spent in work, is

associated with greater students’ internal locus of control.

Third, I examine if more screen time is bad for adolescent mental wellbeing, distinguish-

ing the types of screen activities and wellbeing measures. Using time diaries of 14-year-olds,

I examine this relationship by gender and parental education, controlling for adolescents’

prior mental wellbeing and background characteristics. Spending more time on social screen

activities and internet browsing are more adversely associated with self-reported mental well-

being, compared to playing e-games and passive video viewing. Girls are more vulnerable

to the harmful associations of social screen time than boys, and parental education is not a

protective factor for girls.
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Chapter 1

Introduction

While many studies acknowledge the importance of the adolescent period for developmental

outcomes, few studies take a more comprehensive view of adolescents’ time use, namely

the full set of activities adolescents partake in, and the relationship to their developmental

outcomes. Focus in previous academic work has often been on a specific activity, and its

association with adolescent’s development, which too have mainly focused on education-

related outcomes. This focus on education-related outcomes overlooks other important do-

mains of adolescent development such as mental wellbeing (Nature 2021; UNICEF 2021b).

This thesis bridges this gap by examining the associations between adolescents’ time use and

their socio-emotional competencies and mental wellbeing. I present three papers around this

key question: what kinds of activities foster adolescents’ socio-emotional competencies and

mental wellbeing?

I demonstrate in my first paper (Chapter 2) that, in developing countries, engaging in

market work can bring a double disadvantage to adolescents’ acquisition of socio-emotional

competencies. In my second chapter (Chapter 3), I show that UK university students’ en-

gagement in paid work during their studies is associated with improved socio-emotional

competencies compared to students who do not work. In my third paper (Chapter 4), I show

for UK 14-year-olds that spending more time on screens is associated with lower mental

wellbeing, but the associations differ depending on how screen time is measured, how well-

being is measured, and the subgroups of adolescents analysed. In all three studies, I show
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that spending more time in leisure is not associated with improved or worsened adolescent

mental wellbeing or socio-emotional competencies development. This thesis also argues that

how individuals spend their time should be examine in detail, not only considering activities

important for adolescent outcomes, but also the full range of activities in individuals’ time

budgets.

1.1 Conceptualisation of time as an investment and reflec-

tions of power

In modern society today, clock and calendar time are a standardised and quantifiable con-

struct that people use to plan and allocate activities, and record events, throughout our life.

The time when an event occurs such as when a child is born, or when an individual has

passed, is recorded to the precision of hours, minutes, and seconds. We know that a day con-

sists of 24 hours, a month has 30 or 31 days, and so on. With time as a quantifiable construct,

researchers have been able to analyse social phenomenon that are not readily observed by

the researcher.

In sociology, the most longstanding and well-established examinations of time use

are known as time-budget studies (Adam 1994) which were investigations into people’s use

of time in their daily lives. Time-budget studies were initially not concerned with content

but only with studying how much time was allocated for the family, work, and leisure. This

information was, and still is, used as an indicator of particular lifestyles and the quality of

people’s lives: quality being measured by the amount of free time available (Staikov 1982).

In the majority of surveys, time allocation at the extensive margins (engagement in

the activity) and intensive margins (hours spent) are usually measured retrospectively. While

it is the simplest way to capture information, the types of activities asked about in the survey

are determined by the survey team (e.g., whether or not to include questions about leisure

time), and can be subject to recall bias and social desirability bias. Recall bias can occur

because respondents typically are not skilled at perceiving time they spend engaging in spe-

cific activities (Grondin 2010), and can report their time spent inaccurately. Time diaries
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can help address these problems. Time use diaries collect a greater number of activities and

improve upon the recall bias problem as the individual responds in within a shorter period –

usually 10-minute windows or within 24 hours – compared to traditional surveys which can

require individuals to recall activities and their duration that occurred up to a week, a month

or a year. An additional benefit to time diary information is that the overall pattern of time

use can be observed in a 24-hour cycle, and can be linked with other important information

such as the levels of enjoyment related to the activity, and whether the activity was done

alone or with others (co-presence). It allows the researcher to examine not only the activity

of interest, but the activities substituted in place of the activity of interest, as well as provide

some greater contexts to the situation when the activity was performed.

Practically, time use is a useful concept to reflect activities often performed by in-

dividuals observed by the researcher, such as economic work, but also activities that were

“hidden” from the researcher often because it takes place within households. Time-diary

studies historically focused on describing social conditions, monitoring economic productiv-

ity and providing labour force information. With the advent of technological advancements

and social practices across time, time-use diary studies have played key roles in eliciting in-

formation about new behavioural patterns such as US households experiencing unexpected

increases in unpaid domestic work time as a consequence of so-called ‘labour saving’ devices

in the mid-twentieth Century (see Bauman, Bittman, and Gershuny (2019) for a short history

of time use research). Time measures the amount that people allocate to activities, and con-

straints on people’s time can result from excessive or competing demands (e.g., Spinney and

Millward (2010)) or from priorities e.g., when people have enough hours but the problem is

how they allocate them (e.g., Trost et al. (2002)).

Theoretically, time use or time-budget studies are helpful in understanding processes

of human behaviour, and if we want to investigate how identities are formed and reworked

across time (Adam 1994). Time use is a helpful concept in reflecting investments or decision-

making in which activities individuals decide to do (or not do), which are influenced by a

variety of factors. It also has reflections about routine and control over one’s time. Within a

zero-sum framework that treats time as a limited resource, there is only so much that can be
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done in one working day, and the remaining tasks need to wait. For example, take children at

school. How school activities are allocated, prioritized and chosen on a zero-sum calculation

of time resources of teachers and their students, on top of being coordinated into the structure

of the school, the education system, and the socio-political system of the country as a whole

(Ball 1984). People at home are influenced in their timing by their own habits, as well as of

the people around them. They cannot separate themselves from the institutional timetables

imposed on other members of their family.

Once we ask who structures whose life, what rules are being adhered to, and how

these processes occur, then timed social life becomes fundamentally embedded in the under-

standing of the structural relations of power, normative structures, and the negotiated inter-

actions of social life. Time is not created equally, and is a part of conceptual power. Who

has the luxury to allow other activities “to wait”, if time is treated as a limited resource?

Activities that “can wait” becomes intricately linked with social status and power dynamics,

and can be understood as an expression of unequal social relations. Similarly, who is able to

optimise the level of activities within the limited resource (e.g., by paying a third party to do

certain activities)? We can see this from the “work-life balance” literature (the opposite coin

of work-life conflict), which typically is used to explain the dilemma or possibility in bal-

ancing the two so-called separate spheres of ‘work’ and ‘life’ domains for working adults. If

the balancing of these spheres fail, then it becomes an issue of work-life conflict. Evidently,

the (in)ability to manage time is strongly tied with advantage, which I will discuss later in

this chapter, that gender and socio-economic background play a strong role in from a very

early age.

For the purpose of my investigation, where I am marrying time use and skills de-

velopment, this thesis focuses on how time reflects investments, which is a useful way to

conceptualise time because it reflects the ability or possibility for adolescents autonomy over

themselves, which shapes their identity. The concepts of time I will use are both based on

retrospective information and time diaries, but where possible, I use time diaries as they are

superior in being able to show the full time budget (what is done, and not done) and provides

granular detail in the types of activities performed.
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1.2 Time investments during the adolescent period

The period of adolescence is important for life outcomes for several reasons. It is a time

of neural development and emotional learning where adolescents learn how to conceptualise

their identities in adult social contexts (Andersen and Teicher 2006; Dahl et al. 2018). It

is a time where they may experience key demographic changes such as completing full-

time education, entering the labour market, and/or family formation (Schoon and Lyons-

Amos 2016). Adolescents are also the first adopters of new trends and devices such as new

technology (Dahl et al. 2018).

In the past, adolescence referred to the period of transition from childhood to adult-

hood, starting at the beginning of puberty and ending with family formation (Feldman and

Elliott 1990). Today, the endpoints are less clear as the ages at which young people adopt

‘adult responsibilities’ such as family formation and financial independence vary across the

world, and relates to as late as 24 years old. In developed countries, there are trends which

show postponement in transitions to adulthood, while in developing countries there are typ-

ically early years of adulthood adoption, especially in a low-resource setting. With global

nutrition and health improving too, adolescent’s age of puberty has fallen, thus reducing the

lowest age band to 10. Since I am interested in a wide range of activities adolescents do

which may reflect their decision-making, such as engaging in paid work which happens at

younger ages in developing countries but older ages in developed countries, I examine this

wide range of the adolescent period. Thus, I follow the Lancet Commission by Patton et

al. (2016) and the Partnership for Maternal, Newborn and Child Health (PMNCH) in refer-

ring to the ages between 10 and 24 years (inclusive) as adolescence. In this thesis, Chapters

2-4 will examine different age groups of adolescents within this age window.

The adolescent period, spanning ages 10 to 24, is notably marked as a sensitive phase

for social interaction. Adolescents exhibit heightened sensitivity to social stimuli and the ad-

verse impacts of social exclusion. In contrast to children under 10, adolescents allocate more

time to peer relationships than to family connections, forming intricate peer associations.

Peer social approval gains increased significance during adolescence, influencing young in-

dividuals more profoundly. Adolescents demonstrate a heightened sensitivity to peer accep-

5



Chapter 1 – Introduction

tance, rejection, and approval compared to both children and adults. This shift toward peer

relationships aids in the development of independent adulthood, fostering a more compre-

hensive social self-identity and strengthening bonds within the peer group. Concurrently,

cognitive abilities such as self-referential processing, executive control, and mental develop-

ment improve throughout adolescence, enhancing young individuals’ capacity to understand

others’ perspectives. The development of advanced cognitive processes equips adolescents

with the mental tools to introspect and navigate social networks that initially emerge as un-

stable and less reciprocal but gradually evolve into more refined and reciprocal structures

throughout adolescence. Exploring these age brackets is of interest to understand how semi-

autonomous adolescents acquire competencies and are influenced in their mental well-being.

In adolescent research, a prevalent perspective posits certain behaviors as desirable

(e.g., long-term planning) and others as undesirable (e.g., risk-taking). While long-term

planning can contribute to achieving high-quality and stable adult lives for many individu-

als, external factors may hinder this goal despite their use of such planning (Ellis et al. 2012).

In specific situations, taking risks might increase the likelihood of attaining the desired out-

come. The highlighted research underscores the influence of contextual cues on adolescent

behaviors. Shifting from isolating adolescent behaviors, especially risk-taking, to a model

that integrates social environmental cues could enhance our understanding of these behav-

iors and improve interventions. What is often perceived as issues with adolescents—such

as risk-taking, poor impulse control, and self-consciousness—actually reflects brain changes

that present excellent opportunities for education and social development.

Adolescence provides a window of opportunity for acquiring new skills and shaping

an adult identity. Studies on brain development suggest that adolescence might be a period

of heightened neural plasticity, particularly in brain regions related to executive function

and social cognition. The exploration of the brain’s role in adolescent social development

could guide decisions on "when to teach what," informing curriculum design and teaching

practices to capitalize on periods of neural plasticity for optimal learning.I am interested in

these age bands because I am interested in how (semi-autonomous) adolescents may learn

competencies, or are influenced in their mental wellbeing.
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Health and social policies for adolescents, until almost a decade ago, were largely

neglected until recently because policy practitioners assumed that adolescents were at the

peak of their health (Patton et al. 2016). Currie (2020) argues that economists have under-

taken little research about teenagers because they have focused on ‘risky behaviours’ during

teenagehood, and believed that investments or interventions earlier in childhood are more

effective than later in life. In more recent years, there has been growing recognition by

global institutions that investments during this period are critical to bring a ‘triple dividend

of benefits’, that is, benefits for the current adolescent population, benefits for their future

adult outcomes, and for future generations to come (WHO 2020, 2017; Sheehan et al. 2017;

Patton et al. 2016). For 75 low income, lower-middle income, and upper-middle income

countries, Sheehan et al. (2017) estimated that an investment of USD 5.2 per capita each

year to improve adolescents’ physical, mental, sexual, and reproductive health would bring

economic and social benefits of ten times their costs by saving 12.5 million lives, prevent-

ing more than 30 million unwanted pregnancies, and averting disability. Adolescence has

been made an integral part of The United Nations Global Strategy for Women’s, Children’s,

and Adolescents’ Health (2016-2030) and the 2030 Agenda for Sustainable Development in

order to fulfil goals such as gender equality, health improvement, poverty alleviation, and

economic growth (WHO 2014).

During childhood, parental time investments such as playing with or reading to their

child, play a large role in childhood development (Meroni, Piazzalunga, and Pronzato 2021;

Hernández-Alava and Popli 2017; Del Bono et al. 2016; Fiorini and Keane 2014; Hsin and

Felfe 2014; Todd and Wolpin 2007; Cunha et al. 2006). As children become adolescents,

there is diminishing positive marginal effects of parental investments on their children’s de-

velopment (Del Boca, Monfardini, and Nicoletti 2017; Cunha and Heckman 2008). This

suggests that adolescents start gaining some autonomy over their own actions, and their

skills acquisition and learning begin to depend on their own time investments, such as how

much time they spend on home work or playing games. For example, Del Boca, Monfardini,

and Nicoletti (2017) showed that US mothers’ investments are important for their children’s

cognitive test scores at ages 6 to 10, but not during adolescence (ages 11 to 15). The authors
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also demonstrate that adolescents’ own time investments affect their cognitive outcomes in

adolescence, but not during childhood.

The 21st century has brought changes in how adolescents spend their time. For exam-

ple, Crosnoe and Johnson (2011) argue that US adolescents, at the start of the 21st century,

have smaller family sizes and increased participation in school and paid work than earlier

cohorts, and use new media and technologies. Mullan (2018) compared the time use patterns

of UK adolescents aged 8–18 years in 2000 and in 2015. He showed that adolescents in 2015

led more home-based, sedentary lifestyles, and spent more time on screen-based activities.

The advent of technological integration into everyday life has meant that activities and tasks

occur faster, with less ‘waiting’ time; people rush through tasks or do tasks simultaneously

(Southerton 2003). However, most of the evidence about how technology and the premium

placed on efficiency and speed on how people divide their time is mostly focused on working

adults. These changes highlight the importance of examining across a wide range of activi-

ties, for adolescents in the 21st century. How young people spend their time are determined

by their environment, family, and resources. For adolescents, technology has allowed a new

means of socializing, managing workload and performance, which differs at different points

in their life.

This also has inequality implications. Typically, compared to their more advantaged

peers, disadvantaged adolescents not only spend less time in education-related activities,

they spend more time in work, and spend their leisure time differently. If less advantaged

adolescents are less able to invest time in activities that improve their test scores, then how

is the time spent in these so-called “other” activities associated with their development? The

focus on activities only relevant to academic achievement misses out potential benefits or

double disadvantages to their development.

1.3 Adolescent wellbeing

Thus far we have discussed how adolescent time use is based on the framework that time

reflects adolescent agency, as well as parental influence (e.g., having resources to be able to
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make that choice) about their investments onto themselves. With that, we also need to ask

ourselves about the end or outcomes these investments aim to achieve. Thus, we need to

define what success in adolescent development means. In quantitative studies of adolescent

behaviours, too often previous literature on favourable adolescent achievements focus on

academic achievement, labour market outcomes, or delinquent behaviour. While cognitive

scores are important measures of human capital, they are not the only measure.

Heckman and Kautz (2013) demonstrate that achievement test scores at adolescence

only explain at most 17% of the variability in future earnings. They argue that success in

life depends on many traits, mainly championing personality traits or socio-emotional skills.

This lacks a comprehensive examination of what it means to achieve a good life. Concep-

tualizing success in this broader way may move us forward by aligning more closely with

the more holistic set of goals we have for our children and youth, but this broader definition

poses a host of challenges. We arrive at a much more ambiguous definition of success that

does not lend itself to being easily measured. As a step towards contributing to our under-

standing and measurement of a more ‘holistic’ measure of wellbeing, this thesis attempts to

draw a framework with a special focus on outcomes less examined for adolescents.

1.3.1 Socio-emotional competencies

There is a growing scientific literature across fields of psychology, economics, sociology, and

education demonstrating that success in life is influenced not only by intelligence and oppor-

tunity, but also by people’s capacities to maintain social relationships, regulate emotions, and

manage goal and learning-directed behaviours – personal qualities that can be distinguished

from cognitive ability as measured by intelligence tests (Duckworth and Yaeger 2015).

The rapid growth in interest and study of these capacities however, have left the lit-

erature with a variety of terminologies to describe similar concepts, such as socio-emotional

skills, personality traits, social and emotional skills, soft skills (Abrahams et al. 2019; Duck-

worth and Yaeger 2015). Some economists and psychologists propose that personality traits

are indeed skills (Kautz et al. 2014), but others have distinguished skills from traits (Duck-

worth and Yaeger 2015). While skills and personality are related, the literature that distin-
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guishes between the two argue that social and emotional skills pertain to an individual’s abil-

ity to manage emotions, communicate effectively, and navigate social relationships. These

skills are dynamic and can be developed over time. In contrast, personality refers to an in-

dividual’s enduring and relatively stable traits and tendencies that influence how they think,

feel, and behave.

In this thesis, I am interested in how time use is associated with the development of

these capacities, which implies learning. OECD (2021) defines socio-emotional skills as

“A subset of an individual’s abilities, attributes and characteristics that are im-

portant for individual success and social functioning. They encompass behav-

ioral dispositions, internal states, approaches to tasks, and management and con-

trol of behavior and feelings. Beliefs about the self and the world that charac-

terize an individual’s relationships to others are also components of social and

emotional skills.”

In line with Soto, Napolitano, and Roberts (2021) and Schoon (2021) who have pro-

posed taxonomies to more concretely conceptualise such skills, I use the terminology socio-

emotional competencies. I acknowledge that while personality and skills may reciprocally

influence each other (Casillas, Way, and Burrus 2015; Dweck 2017), my thesis focuses on

examining the development of learnable skills through various activities, across the life cycle.

I combine both taxonomies proposed in Schoon (2021) and Soto, Napolitano, and Roberts

(2021) in Table 1.1 below, which maps onto other already established frameworks.
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Table 1.1: Author’s compilation of taxonomies of socio-emotional competencies by Schoon (2021) and Soto et al. (2021)

Basic psychologi-
cal needs (SDT)

Schoon (2021) Soto et al. (2021)
Big Five CASEL Examples

Domains/manifestations Skill domain: definition

Autonomy Self-
orientation

Affect Emotional resilience: Capacities used
to regulate emotions and moods

(Low) neuroticism Self-awareness

Happiness
Self-efficacy
Confidence regulation

Cognition

Behaviour
Self-management: Capacities used to
effectively pursue goals and complete
tasks

Conscientiousness Self-management
Self-control
Emotion regulation
Independence

Relatedness Other-
orientation

Affect Social engagement: Capacities
used to actively engage with
other people

Extraversion
Social awareness

Compassion
Agreeableness Trust

Cognition Persuasive skill

Behaviour
Cooperation: Capacities used to main-
tain positive social relationships

Relationship skills
Pro-social behaviour
Connection

Competence Task-
orientation

Affect
Innovation: Capacities used to engage
with novel ideas and experiences

Openness to
experience

Responsible deci-
sion making

Passion
Cognition Optimism
Behaviour Persistence/effort

Creative skill
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In Schoon’s domains (DO) and manifestations (MA) of socio-emotional competen-

cies (SEC), from hereon called DOMASEC, she distinguishes between intrapersonal, in-

terpersonal, and task-oriented competencies, which are manifested in associated feelings,

cognitions, and behaviours. She maps these domains/manifestations onto basic psycholog-

ical needs based on self-determination theory (SDT) (Ryan and Deci 2017) which speci-

fies that fulfilling a set of universal basic psychological needs (autonomy, relatedness, and

competence) is essential for psychological growth and effective functioning. Autonomy en-

compasses the ability to regulate one’s emotions and actions, enabling individuals to make

self-directed choices. Relatedness involves valuing and receiving care from others, while

competence entails actively contributing to a purpose, feeling challenged, and achieving ef-

fectiveness (Ryan and Deci 2017). The link between SDT and the domains/manifestations

then centers on the idea that individuals play an active role in their own development, high-

lighting that socio-emotional competencies evolve over time through interactions with others

and within various contextual influences.

In Soto, Napolitano, and Roberts (2021), they proposed five major domains for what

they term social, emotional and behavioural skills that correspond within the Big Five traits.

In both Soto, Napolitano, and Roberts (2021) and Schoon (2021), each domain is a set of

functionally related capacities instead of consistent tendencies across the same situations,

and both map onto the Big Five, with Schoon (2021) also mapping onto CASEL constructs,

as shown in Table 1.1. Soto, Napolitano, and Roberts (2021) acknowledges that some skills

blend aspects of multiple domains.

In this thesis, I pay special focus to competencies that may be most relevant for

the adolescent period for reasons described in the previous sub-section, that the adolescent

period comprises of several stages of self-concept, self-image, self-awareness, especially

in comparison to their family, peers, and their environment. Therefore, it mainly focuses

on how adolescents’ activities are related to self-orientation (which includes both emotional

resilience and self-management), as well as other-orientation (mainly on social engagement),

on socio-emotional competencies such as self-esteem, self-efficacy, and locus of control.

Examining socio-emotional competencies during adolescence is relevant because
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studies show that these competencies are learnable, continue to develop after childhood,

and are more sensitive to investments than cognitive skills (Borghans et al. 2008; Cunha and

Heckman 2008). Soto, Napolitano, and Roberts (2021) posit that socio-emotional compe-

tencies are moderately stable over time but most competencies gradually increase with age

because of accumulated knowledge and practice in relevant contexts (e.g., self-management

skills at school and work). Elkins, Kassenboehmer, and Schurer (2017) investigate the sta-

bility of the Big-Five and locus of control over an eight-year time frame in adolescence and

young adulthood using nationally representative panel data from Australia. They show that

most of these competencies change between adolescence and young adulthood. Arsandaux

et al. (2023) also find that self-esteem is affected by childhood and adolescent factors, up

until college-years, with freshmen being the most vulnerable, as transitions to college repre-

sent either a period of challenges in terms of behavioural, physical, and mental change, or an

opportunity to live an independent life with new social roles (Harter 2006).

There is a growing literature in developed countries, mainly in the USA and Eu-

rope, that demonstrates that having greater socio-emotional competencies is strongly asso-

ciated with better adult social behaviour, education and labour market outcomes (Heckman,

Jagelka, and Kautz 2021; Almlund et al. 2011; Heckman, Stixrud, and Urzua 2006). Studies

such as by Roberts et al. (2008) and Heckman and Kautz (2013) have also provided evi-

dence that the Big Five measures and internalising and externalising behaviour predict later

labour market outcomes, mortality, and divorce, as strongly as cognitive ability. While less

evidence is available about developing countries, some research show positive returns to hav-

ing more socio-emotional competencies. For example, Cunningham, Torrado, and Sarzosa

(2016) found that cognitive skills (verbal tests, numeracy) and socio-emotional competen-

cies (Big Five, grit) are positively correlated with earnings and labour market outcomes in

Peru. Campos-Vazquez (2018) found returns on monthly earnings in Mexico for both cogni-

tive skills and locus of control, even after controlling for family background and educational

attainment but with gender gaps in skills returns. In sum, there is growing interest in the

importance of these skills, and there is room for research about how these skills are formed,

especially in developing countries.
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There is extant research about the effects of parental time inputs on the formation

of children’s socio-emotional competencies primarily in the USA, Europe, and Australia

(Meroni, Piazzalunga, and Pronzato 2021; Hernández-Alava and Popli 2017; Del Bono et

al. 2016; Fiorini and Keane 2014; Hsin and Felfe 2014; Cunha et al. 2006) and a few devel-

oping countries such as Colombia (Attanasio et al. 2020). However, there are limited studies

about adolescent time allocation, and its relationship to adolescents’ socio-emotional skills

formation, except for a handful of studies (Nguyen et al. 2022; Jürges and Khanam 2021;

Borga 2019; Del Boca, Monfardini, and Nicoletti 2017). This leaves an evidence gap, which

I address in my thesis.

While I have highlighted the importance of socio-emotional competencies, they are

also inherently linked to adolescent mental wellbeing, a concept which has recently been

gaining attention, especially since global lockdowns during Covid-19. The taxonomy de-

scribed in Table 1.1 above which integrates several personality models and the SDT helps

us conceptualise how personality development, motivation, competencies, and wellbeing are

all interlinked (Ryan, Soenens, and Vansteenkiste 2019).

1.3.2 Mental wellbeing

According to UNICEF (2021b), more than 13 per cent of the world’s adolescents, aged 10

to 19, globally lived with a mental disorder in 2019. In a 2021 Gallup survey for UNICEF

across 21 countries, one in five 15- to 24-year-olds reported that they often felt depressed

or had little interest in doing things (UNICEF 2021a). Nature (2021) highlighted how these

reports in 2021 were the first time that UNICEF had discussed challenges and opportuni-

ties for preventing and treating mental-health problems in adolescents, demonstrating how

adolescent mental health issues have been understudied and underfunded. Neglecting ado-

lescents’ mental wellbeing issues can bring large financial and social costs to society, such as

mortality from suicides and violence, as well as losses in potential human capital (UNICEF

2021b).

My research contributes empirical findings about adolescents’ mental wellbeing. I

use the term mental wellbeing because I am interested in the broad concept of emotional,
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psychological and social wellbeing, and this is closely associated with socio-emotional com-

petencies (Lucas and Diener 2009; Huppert 2009; Ross et al. 2020). Mental wellbeing in-

dicators are interesting because they provide evidence about a so-called ’flourishing’ life or

’positive mental wellbeing’, terms coined by Huppert (2009) to describe high levels of men-

tal wellbeing. She argues that positive mental wellbeing should be examined not as merely

an absence of mental health disorders, but rather in its own right. She also argues that exam-

ining flourishing lives can help enhance our understanding of the wellbeing of the majority

who do not have mental illness.

Within the definitions of wellbeing, one can distinguish between hedonic and eude-

monic approaches (Deci and Ryan 2008). Hedonic wellbeing is happiness or the experience

of positive affect instead of negative affect. Studies often cite the use of subjective wellbeing

when measuring hedonic wellbeing. Eudemonic wellbeing focuses on the meaning of life,

and living life in a deeply satisfying way, such as by having autonomy, self-determination,

and psychological wellbeing. Despite there being two distinct ways of measuring wellbe-

ing, scholars have argued that wellbeing is best conceived in a multidimensional way which

includes both definitions (Proctor, Tweed, and Morris 2015; Biswas-Diener, Kashdan, and

King 2009).

In my research, I examine both the hedonic and eudemonic elements of mental well-

being. To measure adolescents’ life satisfaction, I use Huebner’s Multi-Dimensional Student

Life Satisfaction Scale (Huebner, 1994) which is a widely used measure of adolescents’ well-

being in five domains: family, friends, school, living environment, and self. Zǔkauskiene

(2014) highlights relationships with parents, nonparental adults, and peers, as important do-

mains for adolescents’ psychological and mental well-being. Having good relationships with

parents enable adolescents to feel purposeful and capable of coping with future events, which

can usually be measured by greater self-esteem and agency, measures that overlap with mea-

sures of socio-emotional competencies. Note that these measures also overlap with measures

of socio-emotional competencies. Note that these measures also overlap with measures of

socio-emotional competencies. Nonparental adults such as teachers, relatives, and other

community members can help support adolescents in ways that parents cannot, especially
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for adolescents from less advantaged backgrounds, such as by providing higher levels of

positive academic attitudes or support if parents divorce. Finally, Zǔkauskiene (2014) argues

that peers play an important role in feelings of inclusion, self-worth, and belonging. High

levels of mental wellbeing are not only related to individuals feeling good, but have also

been shown to be associated with effective learning, productivity, and good health and life

expectancy (Neve et al. 2013; Diener and Chan 2011; Dolan, Peasgood, and White 2008).

In their operationalization of ‘flourishing’ wellbeing, Huppert and So (2013) iden-

tified two main factors from the ten flourishing indicators they designed for the European

Social Survey (Huppert et al. 2008) The first factor comprised of ‘positive characteristics’,

which were emotional stability, vitality, optimism, resilience, positive emotion, and self-

esteem. The second factor ‘positive functioning’ comprised of engagement, competence,

meaning, and positive relationships. In the present thesis, each chapter uses a measure of

either ‘positive characteristics’ or ‘positive functioning’. Chapter 2 reflects each factor using

self-esteem and self-efficacy respectively. Chapter 3 only examines locus of control which

only reflects ‘positive functioning’. Chapter 4 also examines both positive characteristics

(self-esteem, happiness with how they look, happiness with life), and positive functioning

(happiness with friends, family, school, school work). It also examines reported emotional

and behavioural scores by the parents (Strengths and Difficulties Questionnaire) which is

commonly used to screen for mental health disorders in adolescents, while may be the op-

posite measure to ‘flourishing’ wellbeing, provides measures od the adolescent’s ‘positive

characteristics’. These measures reflect the concept of flourishing because it relates to the

presence of happiness, having a purpose and sense of meaning, and good relationships (Van-

derWeele, McNeely, and Koh 2019).

1.3.3 Adolescent wellbeing framework

There is a general agreement that adolescent wellbeing is multidimensional, often encom-

passing both objective and subjective measures. According to Diener et al. (2009), objective

definitions of wellbeing are ideal views that are independent of an individual’s own sub-

jective values and norms, such as physical health. Subjective definitions are perceptions or
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preferences in reference to an individual’s own interest, needs, or desires. For example, an

individual is living a good life only if the individual evaluates their life positively. Using an

example by Diener et al. (2009), these two definitions may be aligned. For example, having

good physical health is objectively good, and having good health is also likely to play an

important role in subjective wellbeing as individuals prefer to be healthy.

Objective indicators of wellbeing such as school attendance and physical health are

usually more readily measured than subjective wellbeing indicators such as happiness. They

are typically incorporated into macro-indicators to measure how well a country or its popu-

lation is doing, such as the Multidimensional Poverty Index which includes indicators such

as nutrition and years of schooling. On the other hand, subjective measures of wellbeing are

less readily measured or understood because they are perceived to be more ‘fuzzy’ measures

that rely on self-reports of individual wellbeing. Several studies have shown that subjec-

tive measures of wellbeing are valid and correlated with biological processes and improved

health and behavioural outcomes (Krueger and Stone 2014; Neve et al. 2013). Subjective

measures can provide useful additional information over and above objective measures re-

garding the quality of people’s lives, such as factoring in peer support in childhood obesity

programmes in line with objective health measures (Hicks, Tinkler, and Allin 2013).

Research about factors that shape adolescents’ subjective wellbeing such as mental

wellbeing and socio-emotional competencies is in its infancy. An editorial in Nature, which

refers to a UNICEF (2021b) report, highlights how the mental wellbeing and mental health

issues of adolescents have largely been neglected until recently (Nature 2021). The UNICEF

(2021b) report discusses how research about adolescents’ wellbeing remains fragmented and

mainly focuses on adults, not adolescents, despite adolescence being the peak period for the

onset of most mental health conditions. Currie (2020) also argues that teenagers’ mental

health is overlooked in research by economists. While organisations such as the WHO (2020)

and UNICEF (2021b) argue for a shift in the narrative about adolescents from “surviving” to

“thriving” by promoting mental health, there remains a lack of research about adolescents’

mental wellbeing.

There have been efforts to create a framework for adolescent wellbeing. The UN H6+
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Technical Working Group on Adolescent Health and Well-being developed an expanded def-

inition of adolescent wellbeing (Ross et al. 2020).1 As seen in Table 1.2 below, the definition

includes five domains of wellbeing for 10- to 19-year-olds: (Domain 1) good health and

optimum nutrition; (Domain 2) connectedness, positive values, and contribution to society;

(Domain 3) safety and a supportive environment; (Domain 4) learning competence, edu-

cation, skills, and employability; and (Domain 5) agency and resilience. This framework

has also been used by PMNCH which partnered with UN H6+ Technical Working Group

for adolescents aged 10 to 24 years old, and expanded upon by institutions such as Gender

and Adolescents: Global Evidence (GAGE) to apply to the study of adolescents in low and

middle-income countries (Gugliemi, Neumeister, and Jones 2021).

The framework provides a useful way to conceptualise domains of focus for adoles-

cent wellbeing. Each of the domains listed in the framework has the “emotional” type of

wellbeing as a common factor, which is the core outcome of analysis in this thesis, and there

is an acknowledgement that these five domains are inter-linked; socio-emotional competen-

cies (e.g., self-esteem and agency) is related with good mental and physical health (and I

focus on mental wellbeing). Importantly, the framework also provides a list of subdomains

and requirements as examples on how these adolescents may be able to achieve these do-

mains of wellbeing. This is pertinent to the issue of time use, since I examine in some cases

how a specific activity (e.g., paid work) may be related to the adolescent’s ability to learn

competencies (Domain 4) as well as agency and resilience (Domain 5), but the relation-

ships between time use and outcomes may be related to the requirements listed in Domain

2 regarding connectedness; that adolescents engaging in paid work may feel they are con-

tributing more to their family and hence have greater self-esteem. This relationship can also

be related to Domain 3 in that this relationship depends whether the activity pursued is done

in a safe and supportive environment.

More specifically, I implement the UN definition of adolescent wellbeing in my re-

search with a main focus on learning and competence, and agency and resilience in Chapters

1The UN H6+ Technical Working Group on Adolescent Health and Well-being includes representatives of
PMNCH, UNAIDS, UNESCO, UNFPA, UNICEF, the UN Major Group for Children and Youth, UN Women,
the World Bank, the World Food Programme and the WHO.
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Table 1.2: Simplified version of adolescent wellbeing by Ross et al. (2020)

No. Domain Sub domains Types of well-
being

Good health and
optimum
nutrition

Physical health and capacities Physical
1 Mental health and capacities Nutritional

Optimal nutritional status and diet Emotional
Sociocultural

Connectedness,
positive values
and contribution
to society

Connectedness Emotional
Valued and respected by others and ac-
cepted as part of the community

Sociocultural

2 Attitudes
Interpersonal skills
Activity
Change and development

Safety and a
supportive
environment

Safety Physical
Material conditions Emotional

3 Equity Sociocultural
Equality
Non-discrimination
Privacy
Responsive

Learning,
competence,
education, skills,
and
employability

Learning Emotional
4 Education Cognitive

Resources, life skills, and competen-
cies
Skills
Employability
Confidence they can do things well

Agency and
resilience

Agency Emotional
5 Identity Cognitive

Purpose

2 and 3. In Chapter 4, I expand these measures to measure ‘flourishing’ wellbeing which

encompasses all Domains.

1.4 Framing the relationships between adolescent time use

and their socio-emotional competencies and wellbeing

Despite growing evidence that investments during adolescence is a key stage for successful

adult outcomes, there is little evidence about which activities are important for adolescents’

socio-emotional competencies and mental wellbeing, and the pathways relating them. Aca-
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demic research that examines adolescents’ investments and their development often mea-

sures adolescents’ success in terms of academic achievements (e.g., cognitive skills mea-

sured through test scores), and focuses on a single, usually retrospectively reported, activity

that adolescents do to boost or harm these achievements (e.g., school attendance or a risky

behaviour).

An activity which may be good for cognitive development e.g., homework, may not

necessarily be good for mental wellbeing. For example, Caetano, Caetano, and Nielsen

(2024) showed using time diaries of children and adolescents aged 5 – 18 that time spent in

“enrichment activities” such as homework or reading, are close to zero for cognitive skills

but have a negative association for behavioural competencies, especially for adolescents in

high school. The authors find that youth spend so much time on homework that on average,

the last hour spent on these activities actively harm their behavioural competencies with no

offset gain to their cognitive skills. Along with recent studies to date (Borga 2019; Jürges

and Khanam 2021; Keane, Krutikova, and Neal 2020; Meroni, Piazzalunga, and Pronzato

2021), my thesis provides new evidence about the nature of this relationship and to do so, I

frame these relationships in the conceptual framework below.

I propose a framework that combines theories from sociology, economics, and psy-

chology, to explain the potential relationships between adolescent time use and their socio-

emotional competencies and mental wellbeing, where the use of each theory previously only

helped explain a sub-set of potential relationships. Consider Figure 1.1 below, where each

‘box’ groups a concept or a set of factors. Solid lines indicate the main relationships of anal-

yses, and the dotted lines show the links between several factors of interest.

Let us take an adolescent at one time period, and in the third box from the top,

their time use is made up of several types of activities, and here I list some examples such

as time in education, paid work, unpaid work (e.g., house chores), leisure, and any other

activities (e.g., idle time, illicit activities). All these activities are linked together to make

up the adolescent’s overall “time use”. Distinguishing the difference between each of the

activities and the adolescent’s time use is important in unpacking these relationships with the

outcomes of interest. Since I am interested in the adolescent period where social standing,
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self-image and self-concept during this time are particularly important, we should expect that

each activity might influence adolescents’ outcomes positively as a spillover from gaining

certain capabilities or skills from the activity, or allowing the adolescent to have greater social

standing or acceptance among peers (i.e., if the activity is seen as shameful or not). Let us

first examine this in what I term “Activity mechanisms”, where we discuss how each type of

activity may influence adolescents’ socio-emotional competencies and mental wellbeing.

Figure 1.1: Author’s proposed integrative conceptual framework
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1.4.1 Activity mechanisms

Education

Engagement in each of these activities may directly bring about so-called “good” or “bad”

learning. Drawing upon the human capital theory (Schultz 1961; Mincer 1974; Ben-Porath

1967; G. S. Becker 1964) which posits that time spent in a certain activity, and in most ex-

amples typically quote on-the-job training or schooling, allows the acquisition of knowledge

and skills termed ‘human capital’. Studies have shown that time in educational activities

such as attending school, and doing so-called “enrichment activities” such as doing home-

work, reading a book, are related to improved self-esteem and locus of control (Heckman,

Pinto, and Savelyev 2013; Kautz et al. 2014)

Paid work

Fewer studies have paid attention to adolescent’s time spent in activities besides school-

ing, but there is evidence in adult populations that work experiences influences self-esteem

(Krauss and Orth 2022) and locus of control (Gottshalk 2005), because being engaged in

work is a form of social inclusion as an acceptable member of society, and certain types of

work is associated with greater perceived social standing (Leary 2012). However for ado-

lescents, and depending on the societal norms in the country of residence, engagement in

paid work may be because of a cost-benefit decision (e.g., working during university to save

for a holiday or to contribute to personal expenses), or a needs-basis (contribution to family

income), indicated by the arrow from “Internal” factors to time use. The work experience

itself may allow on-the-job learning (Arrow 1962), such as having more confidence in one’s

ability to manage colleagues and clients. As a spillover or indirect effect, the ability to earn

for themselves or their family may allow the adolescent to feel more autonomous about their

life choices, in turn improving their self-esteem, self-efficacy, and mental wellbeing. This

can be explained by the Expectancy Value Theory of Achievement (Wigfield and Eccles

2000), the adolescents’ performance on an activity can be explained by their beliefs about
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how well they will do on the activity, and how much they value the activity. Work mastery

(or failure) may lead to adolescents developing more positive (or negative) socio-emotional

development.

Unpaid work

Adolescents’ unpaid work such as domestic chores and care work are activities rarely exam-

ined in quantitative studies, with more of this focus on adult women and families. There are

also missing evidence depending on the country studied. For example, a systematic review

about young carers (aged <18 years old) mainly in the UK, Europe, and North America show

that young carers are more likely to have poorer physical and mental health, on average, than

their non caregiving peers but evidence is relatively weak because most studies only exam-

ine one period of time, no studies were about low and middle-income countries, and there

lacked an explanation for the mechanisms for this relationship (Lacey, Xue, and McMunn

2022). For domestic work, prevalence of these activities among adolescents in developed

countries are documented, such as in Finland, Spain, and the UK (Gracia et al. 2022), but

the majority of studies relating adolescents’ domestic work and their outcomes tend to focus

on developing countries, where the majority of evidence also points to poorer self-esteem,

self-efficacy, and physical and mental wellbeing (Putnick and Bornstein 2015; ILO 2018a).

Note however, that the literature also describes how there may be a reverse relation-

ship between said activities and adolescent’s social and emotional development. For exam-

ple, the meta-analysis by Krauss and Orth (2022) show that the relationship between work

experience and self-esteem is bi-directional. I acknowledge this by showing that the arrows

are double-headed in Figure 1.1 above. There will be a more extensive discussion about this

in Section 1.7 “Estimation challenges and strategies” below.

Other

There are obviously many activities still not covered here but for completion sake, I include

this so-called “Other” category which may encompass activities like commuting, sleeping,

physical activities, illicit activities, and so on. The point of highlighting this category is that
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while each of these activities may have a direct relationship to adolescents’ social and emo-

tional development, many studies typically only examine one type of activity (e.g., schooling

or smoking or paid work), which implicitly assumes that all the alternative activities may be

bundled as one “Other” activity.

1.4.2 Time Resource Mechanisms

This brings us to discussing the inter-relationship between each individual activity, which is

the adolescent’s overall time use, which I term overall as the “Time Resource mechanisms”.

Given that there are limited hours in a day, increasing more time spent in one activity – even

if not necessarily harmful – reduces time spent (or stops engagement) in the “Other” activity.

There are several terms used for this phenomenon, such as time constraint, opportunity cost,

displacement, and the “zero-sum theory”, but in essence argues that time spent in one activity

(if presumed bad), reduces time in other (presumed good) activities. For example, Burston

(2017) found that since adolescents know the best bet they have for their future is through

entering higher education but they are unable to afford it, they become time poor as they

need to navigate the system of working and studying. Working itself may not be necessarily

detrimental to academic performance (Nonis and Hudson 2006) but financial stress can have

a negative effect on students’ sense of efficacy, productivity and wellbeing (Robotham 2008;

Melius 2010). For example, adolescents who spend more time in paid work may spend less

time attending school compared to adolescents who do not work. In turn, adolescents who

do paid work may feel ashamed for not being able to spend time with friends in school, or

to be seen as poor and having to do paid work, signalled by their poorer school attendance,

thereby lowering their self-esteem and happiness.

This is also in line with other concepts usually used to explain behaviours of working

adults such as work-life conflict, which posits that there are two or more spheres or domains

that are mutually incompatible and viewed as competing actors for an individual’s time,

energy and behaviour. Within this frame, the effects of navigating multiple activities are

viewed to increased stress, anxiety, or depressive symptoms, with negative spillover effects

on family and peer relationships (Kossek and Lee 2017). There may also be spillover effects
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in the day, where time spent in paid work may mean that the adolescents goes to bed at

a later time than usual, and studies have shown that sleep deficiencies are associated with

poorer mental health, worse behavioural problems and moods (Gilchrist et al. 2021; Short

et al. 2020).

The “zero-sum theory” is commonly cited in most research about adolescent activi-

ties, but studies are often limited by using a single measure of an activity rather than the full

set of activities done within the day, which makes it difficult for researchers to know which

activities are actually being displaced (e.g., see Dickson et al. (2018) about this issue in re-

lation to screen use, e.g., whether screen time displaces physical activity or more idle time).

This is important to distinguish because the hypothesised displaced activity may not be as

expected. Research by Keane, Krutikova, and Neal (2020) and Jürges and Khanam (2021)

demonstrate how considering the full time budget allows researchers to examine the effect of

an activity on skills development conditional on other activities. Keane, Krutikova, and Neal

(2020) for four developing countries show that spending more time in educational activities

rather than work is beneficial for adolescents’ cognitive skills, but less so if it is conditional

on leisure time. Similarly, Jürges and Khanam (2021) show how more time spent in edu-

cational activities rather than screen time is beneficial for Australian adolescents’ cognitive

and socio-emotional skills. However, the authors find that more time in education instead of

physical activity does not improve adolescents’ skills.

On the flipside, adolescents can also adopt strategic behaviours and achieve so-called

optimal time spent on certain activities. For example, engaging in ‘good’ levels of paid work

and sleep, at the cost of leisure. Some studies call the ability to be more flexible in organizing

one’s time around different commitments the “Reconciliation Approach” (Passaretta and

Triventi 2015), or it can also be conceptualised borrowing from the “Work-life balance”

literature (the opposite coin of work-life conflict), which typically is used to explain the

dilemma or possibility in balancing the two so-called separate spheres of ‘work’ and ‘life’

domains for working adults. Notwithstanding the fact that there is still no coherent concept

of work-life balance and its complexities, ‘work-life balance’ follows more closely to the

concept of ‘work-family enhancement’ or ‘work family enrichment’ (Greenhaus and Powell
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2006). This line of research argues that taking on multiple roles can be beneficial as long as

the roles are of good quality and the individual highly identifies with them. These studies

illustrate how the effects of having multiple roles can show as rewards and skills from one

domain (e.g., income or learning how to manage people) can help perform better in the other,

as well as psycho-physical well-being and the quality of social relationships. In contrast to

working adults, adolescents are able to engage in a more diverse set of activities, which if

balanced well, could lead to enhanced social and emotional development, as they learn how

to better navigate competing responsibilities in their lives.

Lastly, in an attempt of understanding how one may achieve an optimal or balanced

set of activities to allow enrichment, the question of “how much is too much?” is always

present. It may be that every additional hour of paid work may lead to greater or worse

mental wellbeing, which assumes a linear relationship between the time spent in the activity

and adolescent outcomes. There may also be a non-linear relationship where few hours of

paid work are may be helpful for adolescents’ social and emotional development via new

experiences and the ability to mix, but excessive levels of work may be harmful for mental

wellbeing.

1.5 The role of sex and socio-economic background

In relation to these “Activity” and “Time Resource” Mechanisms, I acknowledge that there

are factors which would bring variation to these associations. Referring back to Figure 1.1, I

focus on three major factors; (1) “Internal factors” which as most literature suggests, adoles-

cent’s time use are determined jointly by the adolescent and their family (Fiorini and Keane

2014; Del Boca, Monfardini, and Nicoletti 2017). (2) “Pre-determined factors” such as ge-

netic factors passed on between parent and child (mental health or physical conditions passed

on), as well as the sex of the adolescent. Lastly, I acknowledge (3) “External factors” such

as the environment, shocks, and other individuals also determine the adolescent’s time use

directly, or through the internal factors. In these thesis I will focus on factors (1) and (2), but

acknowledging factor (3) is useful in relation to the first two factors.
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As I have discussed briefly in earlier sub-sections, time is not created equal and re-

flects inequalities in power. Such inequalities are most prevalent in differences in resources,

reflected by socio-economic background such as parental education and family income (in-

dicated by “Internal” factors in Figure 1.1) and by gender (indicated by “Antecedent” factors

in Figure 1.1). I elaborate more below.

1.5.1 Socio-economic background

Adolescent’s socio-economic background is inevitably linked to their parents or family in-

come, education, and resources. Studies have shown that adolescent’s socio-economic back-

ground is related to how adolescents manage their time, as well as their levels of self-esteem,

self-efficacy, and mental wellbeing. There is a positive socio-economic background gradi-

ent and higher self-esteem, self-efficacy and mental wellbeing which can be explained by

better social support and networks, and genetic mental health (Veselska et al. 2009; Borga,

Münich, and Kukla 2021; Hazell et al. 2022). Hazell et al. (2022) also noted that there may

be a transmission of mental health disorders from parent to child, as parents from lower

socio-economic backgrounds report lower mental health of their child. Adolescents from

lower socio-economic backgrounds may also have lower self-determined goals (Hitlin and

Johnson, n.d.; Nunes et al. 2023; Schoon, Nasim, and Cook 2021).

Resource, such as family income, is directly related to adolescent’s decision to en-

gage in certain activities. Studies have shown that adolescents from higher socio-economic

backgrounds have varied leisure activities (Kennewell et al. 2022; Gracia, Bohnert, and Ce-

lik 2023), are less likely to engage in economic work (Mortimer 2003; Burston 2017), spend

more time in education-related or enrichment activities (Olds et al. 2023; Caetano, Caetano,

and Nielsen 2024), and less time in unpaid or domestic work (Olds et al. 2023). This then

brings us to the “Time resource mechanisms” where on the one hand, adolescents from lower

socio-economic background may be less able to balance different spheres of activities (e.g.,

paid work and school), becoming time poor, because they need to engage in paid work for

financial reasons. Adolescents from lower socio-economic backgrounds may also not be

able to feasibly balance these activities, and thus completely commit to the less “standard”
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activity i.e., engaging in paid work early, and dropping out of education. On the other hand,

adolescents from higher socio-economic backgrounds may be engaged in ‘too many’ varied

activities, making it difficult for them to have any unstructured time (e.g., Caetano, Caetano,

and Nielsen (2024) on too much “enrichment” activities as above).

Lastly, adolescents’ socio-economic backgrounds are also influenced by their par-

ents’ actions. Families with lower resources may be working jobs that have more shifts and

erractic schedules, making it difficult for parents to spend time with their children. This

may implicate parenting styles. Parents from lower socio-economic backgrounds, who have

less time availability, may be more flexible (e.g., allows child to go out to work or play

with friends more) while parents from higher socio-economic backgrounds may be more

authoritative. However, the reverse may also be true if parents from lower socio-economic

backgrounds are not working. Studies have shown that parenting styles is associated with

adolescents’ self-esteem (Mogonea and Mogonea 2014), life satisfaction, and depression

(Peng et al. 2021). In addition, parents from higher resources may be more able to provide

access to a diverse set of time use opportunities such as mobile phones, access to cultural ac-

tivities (theatres, movies), extra-curricular classes and allow adolescents. Parents with higher

education may also be more aware of certain risks, such as media practices, compared to par-

ents with lower education (Livingstone and Helsper 2007; Livingstone et al. 2015).

1.5.2 Gender

Gender differences – and here I clarify we are talking about biological sex and not gender

identity – are evident in adolescents’ division of time from a young age, as well as gender

inequalities in mental wellbeing, mental health, and social and emotional outcomes.

Gender is a crucial factor in that how girls’ and boys’ time are divided early in

the life course (Solaz and Wolff 2015). Prior research highlights the importance of gender

role socialization, wherein children absorb gender-typical expectations from various sources

such as family, school, community, and media. Consequently, they adopt and replicate gen-

dered behaviors through daily interactions with individuals and societal institutions (Goff-

man 1977; West and Zimmerman 1987). In Figure 1.1, this is indicated by “External” factors,
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which influence “internal” factors (how adolescents decide to divide their time), reflected by

their gender, the “Antecedent” factor.

Gracia et al. (2022) show that for adolescents aged 10 -17 across Finland, Spain,

and the UK, girls spend more time on domestic work, personal care, and non-screen edu-

cational activities. Boys spend more time on screen-based activities and exercising. They

argue that post-industrial societies structure children’s daily routines could influence gender

differences in children’s activities. Therefore, in countries where young people are strongly

encouraged to participate in their own leisure activities with peers or alone (outside fami-

lies and schools), children could have more space to ‘do gender’ in their free time, and in

ways that do not necessarily reflect their country’s gender equality levels. These gendered

differences are also likely to persist across time. For example, Matulevich, Carolina, and

Viollaz (2019) analysed time use patterns of men and women for 19 countries (low- and

high-income countries inclusive) between 2006 and 2014 and show that women spend more

time in unpaid domestic work and men spend more time in paid market work. Matulevich,

Carolina, and Viollaz (2019) find that this gender gap persists across the life-cycle; from 15

to 19-years-old until 65-years-old.

This division may result in boys and girls engaging in distinct activities with varying

levels of intensity, consequently fostering inequalities in outcomes. For example, girls often

undertake more domestic work, which may be perceived as less fulfilling for adolescent self-

esteem and self-efficacy, given its necessity-driven nature. This is especially the case for

developing countries, where girls are ‘expected’ to help in domestic work. These gendered

differences may also reflect what girls and boys are not doing. If say, girls are not spending

as much time on physical activities than boys, then they may be more sedentary or not being

physically healthy, which is correlated to their mental wellbeing too.

There may also be socio-biological factors, such as age of puberty, which usually

occurs earlier for girls than boys (Dahl et al. 2018). Early puberty means early physical

maturation, which may result in conflicting feelings about self-representation, and being

more vulnerable to comparisons to peers. This could mean that girls compared to boys,

may feel more vulnerable to activities that relate to social connectedness with others, such
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as being on social media or playing with others, and is likely strongly interlinked with the

issues of gender role socialization discussed above. Studies have shown that girls usually

have greater mental health disorders, lower life satisfaction, and lower self-esteem compared

to boys in association with social media (Mcdool et al. 2020; McNamee, Mendolia, and

Yerokhin 2021; Banthorpe et al. 2020; Kelly et al. 2019), but evidence about this relationship

with other activities are scarce.

Lastly, there may also be intersectionalities between socio-economic background and

gender. Greater socio-economic background may be a protective factor for vulnerabilities by

gender. If girls are disproportionately negatively affected by certain activities (e.g., social

media), girls from families with better physical and emotional resources may help to combat

these negative associations, either through providing better alternatives to the activity (e.g.,

outdoor and healthy social activities) or emotional support. Hervé et al. (2021) found that

small gains in adolescents’ cognitive and socio-emotional competencies can be improved

from improving gender attitudes, but larger gains are made from improving household socio-

economic status, suggesting there is a strong gradient, or at least contributions to socio-

emotional development through socio-economic status. On the other hand, it is possible that

there may not be any gradients by socio-economic status. Gruijters, Raabe, and Hübner

(2023) recently found that disadvantaged children had comparable academic returns from

socio-emotional skills as advantaged children. The explained share of the learning gap is

small because differences in socio-emotional skills between the low- and high-SES groups

are not that large. Both groups exhibit notably high levels of school-relevant socio-emotional

skills.

1.6 Adolescent time use and development across countries

and age

The majority of individuals in most cultures in the 21st century typically undergo similar life

events between early adolescence to adulthood (e.g., entering school, graduation, obtaining

a job, and family formation), but the ages at which they transition into each life event, which
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in turn implicates how their time is spent, differs by country and socio-cultural norms. The

ILO (2021) show that 160 million children and adolescents aged 5 to 17 globally, typically in

sub-Saharan Africa, Asia and the Pacific, and Latin America and the Carribbean, are doing

some form of paid or unpaid work. While more boys are engaged in work than girls, girls

shoulder the majority of the burden of domestic work. In Western countries such as in the

UK, adolescents do engage in unpaid and paid work, but these are typically at later ages,

during secondary school or later.

While this thesis does not directly compare findings across countries, it demonstrates

that adolescents in different countries face similar constraints and choices which are relevant

for policy aims. For example, the cost and benefits of work during studies are relevant for 15

year olds in the Global South, as it is during university in the UK.

In high-income nations, adolescents from families with higher socio-economic sta-

tus compared to those of low socio-economic status, typically engage in greater amounts of

moderate-to-vigorous physical activity (Stalsberg and Pedersen 2010) as well as non-screen

sedentary activities such as reading, playing musical instruments, drawing, and doing home-

work. Conversely, they spend less time on screen-based sedentary behaviors like watching

television and playing video games, which are often linked to adverse effects on cognitive

and socio-emotional development, as well as mental health. In developing countries, these

differences in socio-economic status may instead be reflected by location (urban or rural lo-

calities), hours spent attending school, or different kinds of work (stone crushing or helping

out with the family shop). Adolescents who are less advantaged, regardless of country, are

more likely to work and study. The risk of exclusion or inequality in education-related ex-

periences are present, but the contexts in different countries show us the differences in risk

associated with engagement in certain activities, how it affects the rest of the time adoles-

cents are involved in, and how it is associated to their socio-emotional competencies. For

example, the ‘choice’ in engagement in domestic work compared to the ‘choice’ in doing

paid work in the UK during university.

Examining how time is divided across ages demonstrates an important cross-national

differences in how adolescent’s autonomy, independence, and intensity in activities (and in
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relation to their outcomes). In developing countries such as in India and Ethiopia, adoles-

cents are already expected to contribute to the family as a unit, compared to early adolescents

in the UK, which implicates what they do in their free time. However, the way most studies

examine adolescent time use in developing countries still focus on the dilemma of paid work,

with less attention on ‘leisure’ or ‘free’ time, often categorized as one lump sum category. In

developed countries, issues of social media and watching TV is a concern, which is in fact,

leisure time, but does not seem to be cause for concern in developing countries. Hence, there

needs to be more holistic analysis of adolescents’ time use in different contexts. There are

also different social norms and expectations, which means the ‘choice’ in engaging in certain

forms of activities are ‘expected’ and ‘usual’ – while work can be degrading (depending on

the type of work), work in a high-risk situation may instead be seen as a ‘good’ thing. While

conditions are much safer for adolescents to work in developed countries, the stigma and

pressure around work in itself may not be helpful for adolescents’ outcomes. For example,

teenage marriage is relatively high in India, and there is a strong expectation that girls need

to engage in domestic work early as part of their pathways to growing up, where they are not

only expected to attend school, but also be of good marriageable prospects (basically, it’s not

a trade-off between getting married or going to school, its kinda like do both).

Therefore for Chapter 2, I examine the associations of paid and unpaid work, attend-

ing school, study, and leisure in developing countries at younger adolescence, but in Chapter

3 I examine a time when adolescents in developed countries have higher prevalence of work,

that is, during late adolescence when they are in university. Based on the previous chapters,

I found that ‘leisure’ was often a disregarded activity, and thus in Chapter 4 examined a form

of leisure activity in detail i.e., screen time.

Studies have highlighted the importance of differences in socio-cultural norms in ex-

plaining variations in gender gaps of time use and socio-emotional competencies and well-

being across countries. The ‘gender equality’ hypothesis argues that gender equality at the

country level brings higher gender symmetry in child time use. This hypothesis expects boys

and girls in more gender egalitarian countries show similar time-use patterns across gender,

because expected gender gaps in adults’ and societal time use and values will be reproduced
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among children. For example, if adults exhibit more egalitarian behaviours in domestic

work and gender norms, these gender inequalities among adults might be transmitted to the

younger generations via intergenerational socialization processes, which in turn might lead

to smaller gender differences in child and adolescent domestic work one country compared

to another. Gracia et al. (2022) find evidence for this, where gender gaps in children’s time

use were smaller in a more ‘egalitarian’ Finland than in ‘liberal’ UK, but especially so com-

pared to ‘family-oriented’ Spain, and children’s time use mirrors cross-national variations in

adults’ time use and gender roles.

On the other hand, the ‘child autonomy’ hypothesis argues that it may be that national

contexts influence adolescent’s gendered time use through how adolescent’s daily routines

and free time are organized, regardless of gender egalitarian policies and norms at the na-

tional level (Rees 2017; Hook 2006; Kan, Sullivan, and Gershuny 2011). Studies found that

post-industrial societies with marked ‘self-expressive’ values emphasizing individual auton-

omy display strong gendered educational preferences, irrespective of gender equality levels

(Cech 2013; Charles and Bradley 2009; Stoet and Geary 2018).

Gendered variations in socio-emotional competencies are also evident across coun-

tries, especially different in non-Western contexts. In a study of 48 countries to include

countries beyond just Western samples, including countries like Costa Rica, Peru, Malaysia,

and the Philippines, Bleidorn et al. (2016) find that men report higher levels of self-esteem

than women, which suggests there are ‘universally sociocultural factors’ that influence global

self-esteem similarly across nations, such as universals in socially learned roles and stereo-

types (Williams and Best 1990; Wood and Eagly 2000). However, the authors also found

significant variations in the magnitudes of age and gender-specific trajectories such as dif-

ference by the nation’s mean age at marriage, GDP per capita, and HDI, which may be

explained by the ‘gender equality’ or ‘child autonomy’ hypothesis. The authors also add that

these differences may be based on cultures where there is a cultural emphasis of girls’ and

women’s physical appearance, and cultural pressures during adolescence can have particu-

larly negative effects on self-esteem (Brumberg 1997; Kling et al. 1999).

Growing literature show that the pathways in which time use and adolescents’ socio-
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emotional competencies in non-Western countries may differ to Western countries, but also it

is not a clear division between so-called ‘developed’ and ‘developing’ countries, nor is there

a clear division between the Global North and South, but rather differ by country. Wanless

et al. (2013) show that the gender difference in behavioral problems observed among school

children in the US is not observed in Asian societies like Taiwan, South Korea and China.

In China, males are more prone to have lower self-esteem and suffer from more severe de-

pressive disorders than females during college (Gao et al. 2022; Al-Qaisy 2011). Dercon

and Singh (2013) in fact show that girls fare worse than boys on agency and self-esteem in

both India and Ethiopia, with a striking pro-male bias in agency. However, there is still a

large gap in evidence about non-WEIRD (Wester, educated, industrialised, rich and demo-

cratic; (Henrich, Heine, and Norenzayan 2010)) country contexts, and in this thesis, I also

show how there are variations in these relationships across countries that are all considered

‘developing’. For example, while countries can all be classified as ‘developing’, some may

be less agricultural based than others. Focus on education is also different across countries;

there is a strong policy in Vietnam for enrollment (and high PISA scores), and in contrast, it

is common for adolescents in Ethiopia to enrol in school late.

1.7 Estimation challenges and strategies

There are two main challenges in estimating causal empirical relationships between adoles-

cent time use and their outcomes. I will discuss them here, and will show how they relate to

my specific research questions in each chapter. First, there is unobserved heterogeneity. That

is, there are differences between adolescents that are not observable which may affect their

outcomes and/or time investments. For example, suppose I am interested in the relationship

between paid work and self-esteem for adolescents at age 18. There are two adolescents

who differ because one is a gifted communicator, while the other is not but this ability is not

observed by the researcher. The “more gifted” adolescent may allocate time differently to,

e.g., paid work rather than school, as well as have greater self-esteem because s/he finds it

easier to establish their social standing amongst peers. Referring back to Figure 1.1, this can
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be visualized by the arrow between the “Antecedent” factor which is not observed, towards

the “Internal” factors. Not accounting for such unobserved ability may overestimate the co-

efficient estimate of the effect of paid work on self-esteem. We can also imagine many other

unobservable characteristics which may bias estimates upwards or downwards (e.g., parent

preference towards paid work).

Secondly, there is reverse causality. It is highly likely that adolescents’ mental well-

being also in turn determines adolescents’ time allocation. Using the same example as above,

adolescents with higher self-esteem may choose to do more paid work because jobs for

youths tend to be in the service sector and require good communication. Therefore, an esti-

mate of the effect of paid work on self-esteem may instead be in the reverse direction (this is

indicated by the two-way arrows in Figure X between time use and outcomes, and also how

the “Antecedent” factor can be related to both the adolescents’ time use and outcomes).

To partly address both these challenges, a lagged dependent variable (LDV) can be

included in the model. To account for unobserved heterogeneity, the LDV is a proxy for

unobservable ability (e.g., communication aptitude) and other previous unobservable inputs.

The introduction of longitudinal data – data in which information is observed repeatedly

across time for an individual – enabled the use of LDVs as explanatory variables to account

for unobserved heterogeneity (Ashenfelter 1978). Using the same example as before, this

lagged variable might be self-esteem at age 16. The argument is that self-esteem at age

16 captures previous decisions made by the adolescent and his/her parents that produced

self-esteem at age 16, even if these decisions were influenced by unobservable factors. For

instance, if parents and adolescents preferred to allocate the adolescent’s time more in the

family business and less time for school because of any of the unobservable factors, then the

result of this preference will be reflected in the self-esteem score at age 16. This estimation

strategy is often called the value-added (VA) model or LDV models.

Recent research has used LDV models to examine the relationship between chil-

dren’s time investments and their cognitive and socio-emotional skills (Cunha et al. 2006;

Del Bono, Kinsler, and Pavan 2020; Fiorini and Keane 2014; Todd and Wolpin 2007). In-

vestments made during the prenatal period produce skills at childhood, which in turn influ-

35



Chapter 1 – Introduction

ence investments made during childhood which then produce skills at adolescence, and so

on. To explain how the LDV or VA model helps account for unobserved heterogeneity, I

borrow an example from Todd and Wolpin (2007). Let us assume that if we had access to all

available information for adolescents, the “true” structure of adolescent’s skills acquisitions

is the following for each adolescent in each household:

To explain how the LDV or VA model helps account for unobserved heterogeneity,

I borrow an example from Todd and Wolpin (2007). Let us assume the ’true’ structure of

children’s skills acquisitions is described by the following equation for each child in each

household:

Ya = α1Xa +α2Xa−1 + ...+αaX1

+ρ1va +ρ2va−1 + ...+ρav1 + εa

(1.1)

where Y represents skills at age a. Xa and va are observed and unobserved inputs at age

a. εa is the residual error term. To fit this model, I assume that the production function

is approximately linear. The equation states skills acquisition at age a is determined by

all current observed and unobserved characteristics at age a, and prior inputs before age a.

However in real world datasets, not all the variables are observed at every age. As a result,

we use the LDV approach, and assume the following measurement equation:

Ya = γYa−1 +α1Xa + ea (1.2)

As discussed, Ya−1 is used to proxy for all prior observed and unobserved inputs up to age

a. For this approach to lead to good estimates of the effects of the factors included in X , the

measurement model has to be a good approximation. For this to occur, several assumptions

need to hold. To show what these are, subtract γYa−1 from both sides of model 1.1, which

gives us:

Ya = γYa−1 +α1Xa +(α2 − γα1)Xa−1 + ...+(αa − γαa−1)X1

+ρ1va +(ρ2 − γρ1)va−1 + ...+(ρa −ρa−1)v1

+ εa − γεa−1

(1.3)
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For model 1.3 to reduce to model 1.2, we need for all k, αk = γαk−1 for observed character-

istics, and ρk = ρk−1 for unobservable characteristics. Since γ is the common factor between

current and previous values of an input, we assume γ < 1 because it is unlikely that prior

inputs have the same or greater impact on current outcomes (γ = 1 or γ > 1). This means

that the coefficient estimates of observed and unobservable inputs (including gifted ability)

on skills formation decline geometrically with age.2 That is, the effect of paid work at age

16 (and unobserved preferences and abilities) has a larger impact on self-esteem at age 16

than at age 18, and the effect declines across age at a constant rate. The model also requires

that the error term is serially correlated and the degree of serial correlation matches the rate

of decay of the input effects, γ . Therefore, causal interpretation of these relationships using

such models require these strict set of assumptions, which could be violated.

To account for some reverse causality, the LDV model relaxes the strict exogene-

ity assumption and instead assumes sequential exogeneity. Ordinary Least Squares (OLS)

estimators require strict exogeneity to interpret the causal effect of time use on adolescent

outcomes, that is, time use must not be correlated to any past, present, and future values of

adolescent outcomes which in essence means that reverse causality cannot exist. Sequential

exogeneity on the other hand, assumes that the variable of interest, e.g., paid work, is un-

correlated to past values of adolescent outcomes, but can be correlated with future values of

adolescent outcomes. In essence, the LDV model maps the interplay between the dependent

and explanatory variables over time by using lagged values of the dependent variable on the

right hand side of the equation (as in model 1.2).

However, one can still imagine a case where prior adolescent outcomes may still

affect how adolescents spend their time currently and thus the model does not fully ac-

count for the issue of reverse causality. Previous studies using panel data have employed

lagged explanatory variables instead to account for the issue of reverse causality. Bellemare,

Masaki, and Pepinsky (2017) show that while this method removes the assumption of strict

exogeneity, it also introduces a similarly strong and untestable assumption that unobserved

variables are serially uncorrelated. That is, replacing the current explanatory variable with

2If we substitute γ=0.5 into model 1.3, we can see that the coefficient for historical observed inputs are
α2=0.5α1, α3=0.52α1, α4=0.53α1 and so on.
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the lagged version of itself simply moves the endogeneity problem one time period back-

wards. Therefore, causal identification using lagged explanatory variables usually impose

as strong assumptions as models with contemporaneous values of explanatory variables, and

can also lead to misleading inferences. Bellemare, Masaki, and Pepinsky (2017) recommend

that lagged explanatory variables could be useful in causal identification only under strict

assumptions, including assumptions that the causal effect operates in a one period lag only,

and that there are no dynamics in the dependent variable, but there are dynamics in the ex-

planatory variable.

For the purpose of my research questions, using the LDV model is appropriate since

the assumption about the model being dynamic likely holds. An adolescent’s current set

of competencies is a function of their previous set of competencies, as individuals learn

competencies over time. This is also supported by previous work modelling adolescent time

allocation on their developmental outcomes, always reporting estimates without and with

LDVs (Del Bono, Kinsler, and Pavan 2020; Fiorini and Keane 2014; Keane, Krutikova, and

Neal 2020). This reflects what is advised by Keele and Kelly (2006), that if the current

value of the true or observed outcome of interest is a function of its previous values, then

researchers should use OLS with an LDV, and they show that not including an LDV in a

dynamic model leads to biased estimates. Wilkins (2018) re-ran and improved simulations

by Keele and Kelly (2006), and supports the use of LDVs as a more robust estimator of the

independent variable than without the LDV. In addition, Wilkins (2018) argues that residual

autocorrelation can be corrected using additional lags of the outcome variable, in line with

Leszczensky and Wolbring (2019) who argue for the need to specify the “correct” number

of temporal lags. In my analysis, I control for previous values of competencies as well, to

account for this.

Dafoe (2018) argues that LDVs should only be used under strict assumptions about

unobserved factors, which are difficult to evaluate. He argues that LDVs should be used

only if there are no unobserved common causes of treatment and the lagged outcome or no

unobserved factors that affect both the outcome and lagged outcome. In other words, gifted

ability is not a common factor of both paid work and lagged self-esteem, nor can it be a
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common factor for self-esteem and lagged self-esteem. Otherwise, including an LDV will

induce bias. This assumption is likely violated in my analyses, but also difficult to evaluate

given the observed data, especially in the case of socio-emotional competencies – a concept

that is subjective. This is especially difficult when it is unclear whether the lags between

panels in the observed data matches the real-world causal lags. In all my chapters, I conduct

several robustness checks and use different estimations with different sets of assumptions to

test for this. For example in Chapter 2, I conduct a fixed effect (FE) analysis which instead

assumes that the unobserved factors are time invariant, and only examines the effects of the

differences in variables that change across time. FE models assumes that these unobserved

factors can be demeaned by subtracting unit-specific means from the dependent and explana-

tory variable. However, this technique can only be done with rich enough panel data with

repeated measures across time. It also assumes strict exogeneity as discussed previously,

which yield biased estimates in case of reverse causality. In Chapter 3 where I was limited

by the dataset and could not conduct a FE analysis, I tried to minimize selection on variables

as much as possible. I used inverse probability weighting approach to also account for a

different set of assumptions on selection on observables to the VA model, and attempted to

use instrumental variables to account for reverse causality but failed to find strong enough

instruments (an instrument that causes variations on the full time use budget but not directly

on adolescent’s social and emotional outcomes).

Despite these concerns listed above, Caetano, Kinsler, and Teng (2019) have shown

that using VA models to examine the relationship between parental time inputs and chil-

dren’s cognitive and noncognitive development that using a rich set of controls, together

with a comprehensive list of time inputs, are able to absorb endogeneity from omitted vari-

ables, reverse causality and measurement error. Since the VA and LDV models can only be

interpreted as causal under assumptions, and that the assumption about unobserved factors

not affecting both dependent and explanatory variables (and their lags) is likely violated, I

minimise the use of causal language and instead am showing new findings about the asso-

ciations between time inputs and adolescent competencies and wellbeing. For example, the

conclusions drawn from my findings do not argue that adolescents need to reduce paid work
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to improve their self-esteem, but rather, shows the nuances of how paid work in substitution

of leisure is associated to self-esteem. While the VA and LDV models absorb as much en-

dogeneity and reverse causality and measurement error as shown by Caetano, Kinsler, and

Teng (2019), the presence of reverse causality still cannot be fully discounted. The main con-

tributions of these analyses in each chapter examines which of these activities are associated

with adolescents’ socio-emotional competencies and wellbeing, examining time use in gran-

ular detail, and understanding the variations of these relationships across socio-demographic

groups. In addition, given that I use birth cohort data in all my chapters, these findings are

not generalizable to a wider population and instead shows the dynamics of how these rela-

tionships may occur over time.

1.8 Thesis outline

The remainder of this thesis consists of three sole-authored empirical chapters (Chapters 2,

3, and 4), plus a conclusions chapter (Chapter 5), discussing the findings of the empirical

chapters. Each of Chapters 2, 3, and 4 addresses a research question about adolescents’ time

allocation and their socio-emotional competencies or mental wellbeing. In all three chapters,

I use longitudinal birth cohort data which is useful for examining adolescents’ trajectories

across the life-cycle and to quantitatively estimate adolescents’ outcomes using VA or LDV

models. Chapter 2 uses data from four developing countries: Ethiopia, India, Peru and

Vietnam. Chapters 3 and 4 use data from the UK.

In Chapter 2, I examine how adolescents’ time allocation in four developing coun-

tries (Ethiopia, India, Peru, and Vietnam) is associated with two measures of socio-emotional

competencies; self-esteem and self-efficacy. In a context where adolescents from poor fami-

lies are expected to work and attend school, I study whether adolescents can build potential

life skills through work or play. This study contributes evidence about how different adoles-

cent time inputs relate to their socio-emotional competencies in developing countries, which

has rarely been studied. I expand upon two earlier papers using the same data, Keane, Kru-

tikova, and Neal (2020) and Borga (2019), showing evidence that it is not only one specific
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activity that matters for socio-emotional competencies development, but that the estimates of

the association for one activity are contingent on how the total time budget is allocated. I also

extend previous research by providing new evidence of the gender and country disparities in

time use and socio-emotional competencies development.

In Chapter 3, I examine whether students develop life skills through paid work, an

activity which disadvantaged students are more likely to do than their more advantaged peers.

This study contributes to the student employment literature by documenting the association

between paid work during university and socio-emotional competencies, which has not been

studied before. Using longitudinal data for a cohort of English students born in 1989/90 (the

Next Steps study), I model the development of university students’ internal locus of control

– the belief in one’s ability to have control over their life events – between ages 14/15 and

20/21, and their time spent in paid work during university. In addition, this study contributes

evidence regarding the UK, whereas most existing studies are about the USA and Canada.

In Chapter 4, I examine whether excessive amounts of screen time are associated

with poorer adolescent mental wellbeing. Research to date has reported contradictory find-

ings about whether more screen time is bad for adolescent mental wellbeing because it has

used different definitions of screen time, and different measures of wellbeing, and exam-

ined different groups of teenagers. I distinguish four types of screen activity: social screen

time, internet browsing, playing e-games, and passive video viewing. I measure well-being

outcomes using measures of self-reported happiness and self-esteem, and parent-reported

behavioural problems of their offspring. Using time diary data for 14-year-olds participating

in the UK Millennium Cohort Study, I examine these relationships using models that con-

trol for adolescents’ prior mental wellbeing and extensive background characteristics, and I

show how these relationships differ by gender and parental education. This chapter shows

that whether more screen time is bad for adolescent wellbeing depends on who reports their

wellbeing, and which types of screen activity is examined.

In Chapter 5, the Conclusion, I summarise the findings of Chapters 2–4, and provide

a critical discussion of the empirical findings of Chapters 2 to 4. Additionally, I review the

implications and relevance of the findings for policy and data, as well as for future research.
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Overall, the thesis makes several contributions under three broad themes. Firstly, it

pays special attention to socio-emotional competencies and wellbeing as outcomes of inter-

est, adding evidence to our knowledge about how these outcomes are formed. Second, the

thesis highlights the value of examining time use in detail and examining activities across

the full time budget. Lastly, it provides a new integrative framework in examining how ac-

tivities (whether singularly or across the time budget) is associated with adolescents’ socio-

emotional competencies and mental wellbeing.
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Chapter 2 – How is adolescents’ time allocation associated with their self-esteem and
self-efficacy? Evidence from four developing countries

Abstract

Adolescents’ time allocation is an important determinant of socio-emotional skills

formation, but evidence from developing countries is limited. This study builds upon

two previous studies using data from four developing countries. I estimate how adoles-

cents’ time allocation determines two measures of socio-emotional skills; self-esteem

and self-efficacy. I also show how these estimates are sensitive to trade-offs across dif-

ferent types of activities. In every country, an additional hour of domestic work that

reduces time for school or study reduces adolescent’s self-efficacy, significant for all

countries except Peru. Work is most harmful for girls in India and Vietnam, but not

for boys in Ethiopia. However, domestic or economic work that shifts time away from

leisure is no more or less determinative of adolescents’ self-efficacy or self-esteem in

all countries analysed. Attending school and studying outside school improve both self-

efficacy and self-esteem for adolescents in Peru, but are statistically insignificant in

the other three countries. Overall, these findings are mainly relevant for self-efficacy

compared to self-esteem. The harmful effects of adolescents’ work are contextual, de-

pending on the activities within the time budget, and the country studied.

This article is published as Chang (2022) at the Journal of Development Studies. Edits

are made according to examiners’ comments.
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2.1 Introduction

socio-emotional skills are found to be important predictors of future education, labour market

and social outcomes in Europe and the USA (Heckman, Jagelka, and Kautz 2021; Almlund

et al. 2011; Heckman, Stixrud, and Urzua 2006). Given their importance, there is growing

research interest in examining the determinants of socio-emotional formation at childhood.

Studies in Australia, Europe and the USA find that adolescents’ skills formation is deter-

mined by how parents spend time with their children, and how they allocate adolescents’

time (Caetano, Kinsler, and Teng 2019; Del Bono et al. 2016; Fiorini and Keane 2014; Hsin

and Felfe 2014). For developing countries, evidence of this relationship is scant. Challenges

stem from a lack of both data, and valid measures of adolescents’ socio-emotional skills,

and that adolescent’s everyday activities in developing countries involve domestic and paid

work. In developing countries where adolescents may face barriers to access and to qual-

ity schooling, important life skills may be fostered during various activities, including work

and play. This paper studies the relationship between activities adolescents typically perform

and the formation of two most commonly measured constructs of adolescent socio-emotional

skills – self-esteem and self-efficacy – in four developing countries. In comparing adoles-

cent time use across four countries, I avoid stereotyping adolescent time use in "developing

countries." Across Ethiopia, India, Peru, and Vietnam, there are diverse labor, education, and

gender norms. In Ethiopia, adolescents start school later, while in both India and Ethiopia,

gender biases are greater. Peru and Vietnam in comparison have better educational policies.

However, Vietnam faces the challenge of earlier male school dropout rates.

There are two drawbacks to existing studies linking adolescents’ time allocation and

their skills formation in developing countries. One, most studies examine adolescents’ time

allocation solely as the trade-off between working and school attendance. However, work

and school are not the only two activities adolescents engage in. Recent work by Keane,

Krutikova, and Neal (2020) demonstrates that treating school attendance as the only coun-

terfactual to work overestimates its negative effects. Second, few empirical studies examine

socio-emotional skills as an outcome of interest for adolescents’ human capital development,

despite having been advocated by (Heckman, Jagelka, and Kautz 2021) as an important com-
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ponent of human capital accumulation as cognitive skills. The only study I am aware of that

uses socio-emotional outcomes is by Borga (2019) who uses Young Lives (YL) data from

2009, to examine both cognitive and socio-emotional skills. He finds that undertaking paid

work and unpaid family work (i.e. household tasks, not including domestic work) are detri-

mental to adolescents’ socio-emotional skills in Ethiopia, India and Vietnam.

My study contributes to the literature by linking these two gaps and build upon these

two key studies cited, using YL data (Keane, Krutikova, and Neal 2020; Borga 2019). I

extend Borga’s work, demonstrating the importance of examining trade-offs across different

types of activities when analyzing the relationship between time inputs and skills formation

(following Keane, Krutikova, and Neal (2020)). I contribute evidence about how adolescent

time inputs are important determinants of skills in developing countries, where evidence is

scarce because of greater focus on direct parental inputs, cognitive skills, and the majority

of evidence are in developed countries. I extend on Keane, Krutikova, and Neal (2020) by

giving special attention to measures of socio-emotional skills, important because these skills

form differently to cognitive skills. For example, socio-emotional skills are more sensitive

to environmental influences at later ages (Borghans et al. 2008) and more studies are still

required to examine the evolution of socio-emotional skills across the life cycle (Heckman,

Jagelka, and Kautz 2021). In addition, I make two further extensions to work by Borga

(2019). First, I use an updated cohort (2001/02 instead of 1994/95) with better validated

measures of socio-emotional skills.1 The younger cohort represent adolescents who are more

likely to attend school and less likely to do paid work, but hidden unpaid work are still

prevalent despite lower participation in paid labor. Second, I examine an additional YL

country, Peru, which is valuable because, unlike the other three countries, the sample is

nationally representative, and provide an important narrative from a primarily urban sample

(rather than primarily rural).

Using longitudinal YL data in Ethiopia, India, Peru and Vietnam, I examine the re-

1Yorke and Portela (2018) report on the validity and reliability of the scales and find that in previous rounds
of the data (Rounds 2 and 3), the statements ‘Other people in my family make all the decisions about how I
spend my time’ and ‘I have no choice about the work I do - I must do this sort of work’ is negatively correlated
with other items of the scale. The authors suggest that adolescents may view these statements positively, where
obedience may be an attractive attribute. This means that these statements were interpreted differently and the
scale is not parsimonious.
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lationships between five types of activities from adolescents’ full time budget: (i) domestic

work (ii) economic work (iii) leisure (iv) attending school and (v) studying outside school,

and their generalised self-esteem and self-efficacy. Generalised self-esteem measures the ex-

tent the individual views him/herself favourably, and generalised self-efficacy measures the

general belief in one’s own ability to overcome challenges. Despite being related, these two

measures are conceptually distinct (Bandura, Freeman, and Lightsey 1999; Chen, Gully, and

Eden 2004). Self-efficacy captures more of a motivational belief regarding task capabilities

while self-esteem captures more affective components (Chen, Gully, and Eden 2004). Both

these concepts are important in the context of adolescent’s activities in developing countries,

as qualitative evidence in often cite both self-esteem and self-efficacy as ’life skills’ adoles-

cents could learn through paid and unpaid work especially when cost-benefit decisions of

attending work or school is high.

However, the narrative is often framed in an environment where young people are at

risk, and thus there is a delicate balance between gaining independence (and hence, social

emotional competencies) and being marginalised. Risk holds the potential to enhance ado-

lescent’s social learning from the importance attached to adolescent’s self-reliance, which in

turn strengthens their capacity to contribute to their households. Rogoff (2003) terms this

’interdependent autonomy’ where participation in work means that children and adolescents

become more independent, and in turn gain skills which are their so-called insurance against

risk. Risk reduction however, can also be achieved via education, which is expanding in

these communities. Therefore, while engaging in work may help raise independence, it may

also do the opposite if it comes at a cost for long-term risk mitigation such as education.

For example, evidence shows that economic work at the cost of education is often associ-

ated with poorer self-esteem, as adolescents feel ashamed to not join their peers at school or

are in laborious work (Tafere and Pankhurst 2015; Boyden, Porter, and Zharkevich 2021).

However, what is less studied is the implications if leisure time is substituted instead, which

may allow the adolescents to balance both work and studies. Given this, I expect to see the

following with my analyses. First, more time in any work at the cost of educational activities

(attending school or studying) is associated with lower self-esteem and self-efficacy. Second,
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this magnitude is smaller if any work comes at the cost of leisure. Third, more time attending

school instead of work is associated with improved self-efficacy and self-esteem.

Given that work is highly gendered, with girls doing more unpaid work and boys

doing more paid work, I also expect to see that these associations are larger in magnitude if

girls and boys perform more of the work according to their ’gender role’ instead of schooling.

In addition, studies have showed that when gender roles are reversed (i.e., boys doing a ’girls

job’), then this act can be seen as shameful, and thus I expect to see lower self-esteem when

boys do more domestic work, and girls do more economic work, at the cost of either leisure

or school. Lastly, rural and urban locations may provide different opportunities for education

and the types of work. Thus, I examine these associations between work and education by

locality, expecting trade-offs to be smaller in urban areas.

Following methodology by Keane, Krutikova, and Neal (2020), I model adolescents’

self-esteem and self-efficacy production at age 15 based on their time allocation using ex-

tended value-added (VA) models. Extended VA models are widely used in the literature on

adolescent’s human capital accumulation, reflecting inputs made throughout the adolescent’s

life up to the specified period (Cunha and Heckman 2008; Todd and Wolpin 2007). The mod-

els partially account for unobserved heterogeneity by using lagged skill scores to proxy for

the adolescent’s ability, and parental investment decisions conditional on the adolescent’s

ability. The model is only causal under strong assumptions, which may not necessarily hold.

While not causal, my study sheds new evidence on the direction of the relationships between

adolescent’s activities and measures of socio-emotional skills.

My findings show that domestic work is the “more harmful” type of work for ado-

lescents’ skills, and estimates are more relevant for self-efficacy than self-esteem. Economic

work is also associated with lower self-efficacy, but is statistically insignificant in all coun-

tries except India. Work is more detrimental to girls’ skills in India and Vietnam, but more

detrimental for boys in Ethiopia. Beneficial activities such as attending school and studying

outside school are statistically significant for adolescents’ self-esteem and self-efficacy, but

only in Peru, and the associations are driven by girls. Moreover, I find that work may be no

more or less productive than leisure time. In all countries, neither form of work that shifts
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time away from leisure is statistically significant or has near zero associations to self-esteem

or self-efficacy. In Peru, an additional hour of leisure instead of attending school is signif-

icant and negatively associated with both self-esteem and self-efficacy. In sum, domestic

work is harmful for adolescents’ self-efficacy if it shifts time away from attending school,

but the benefits of other activities such as leisure and educational activities depend on the

country, and the activity contingent upon the activity of focus.

2.2 Hypothesised Mechanisms

Examining both self-esteem and self-efficacy is advantageous because they may vary based

on the activities adolescents engage in and the activities substituted, but evidence for these

variations are scarce. Qualitative evidence in developing countries often name both self-

esteem and self-efficacy (or similarly related measures) as the life skills adolescents learn

through paid and unpaid work in developing countries, such as feeling a sense of belonging

and pride to the family, to feel like a responsible contributor to the family, to build resilience

during stressful situations, but also nuance how it depends on whether work conflicts with

school time or time with peers (Abebe 2007; Pankhurst, Crivello, and Tiumelissan 2015;

Aufseeser et al. 2018; Boyden, Porter, and Zharkevich 2021). For example, while Abebe

(2007) find that adolescents begging in Ethiopia consider this a shameful activity, but also

largely acknowledge that it helps them feel a sense of shared responsibilities for their family

and acknowledge this is a temporary survival strategy to better outcomes.

There are several ways in which adolescents’ activities may matter for their socio-

emotional development. According to Rogoff (2003), adolescents can learn to navigate and

manage risks effectively within their cultural environments, contributing to their overall de-

velopment and competence. Hence, the way activities may relate to socio-emotional skills

depends on the type of activity, the environment, and the culture surrounding the activity.

First of all, there may be productive activities e.g. attending school which improve

socio-emotional competencies through education or interaction with peers and role models.

More time in work that reduces time attending school may mean less time to gain from
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these beneficial activities. Some studies in developed countries support the conclusion that

educational and socialisation activities are important in improving adolescents’ skills. Del

Bono et al. (2016) for the UK and Hsin and Felfe (2014) for the USA find that a mother’s

time spent with the child (up to age seven and 12 respectively) such as reading to the child

or playing music, improves adolescents’ cognitive and socio-emotional outcomes. However,

studies also find that different activities may matter for different skills. Fiorini and Keane

(2014) find that for Australian adolescents aged one – nine, educational activities such as

being read to and playing educational games improve adolescents’ cognitive skills, but not

their socio-emotional skills.

Conversely, there may be unproductive activities. Adolescents’ work in developing

countries may be difficult and stressful, and more time spent in work could hinder their devel-

opment. Research on child labour has mainly focused on adolescents’ cognitive skills as the

main outcome of interest and presents conflicting evidence, depending on the country studied

and empirical strategy. Studies that use fixed-effects estimates find that child labour reduces

adolescents’ cognitive skills, measured by mathematics and language test scores (Emerson,

Ponczek, and Souza 2017; Gunnarsson, Orazem, and Sánchez 2006). Dumas (2012) how-

ever, using an instrumental variables strategy finds no evidence of a negative relationship

between past years of work for adolescents in Senegal and their cognitive achievement mea-

sured by French and mathematics scores eight years later. She even finds a positive impact

of adolescents’ work on oral mathematics scores. Studies in YL countries show that work

is highly gendered; girls tend to do more unpaid work while boys tend do more paid work.

Morrow and Boyden 2018 show that boys are involved in more physically demanding and

risky work, which may negatively impact their self-efficacy. For example in India, boys in

agriculture work on physically demanding activities such as ploughing, sowing and market-

ing whereas girls undertake activities such as transplanting, harvesting and bundling. Girls

are confined to more domestic tasks, typically due to gender norms (e.g. girls are expected

to learn how to cook and clean to ‘care for the household’), but also due to gendered safety

concerns such as physical safety and reputation.

Work may also provide important adult and peer socialisation opportunities for ado-
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lescents. This opportunity may be especially important for poor families where socialisation

with family members take place during household chores or tending to the family farm or

business. Qualitative studies such as by Morrow and Boyden (2018) based on YL coun-

tries argue that adolescents and parents see economic work as a way to gain knowledge and

learn new practical and social skills such as establishing a foothold in the labour market, and

learning responsibility as ‘part of their adulthood’. Given the gendered allocation of work,

adolescents may be expected to perform certain ‘gender roles’, which may be detrimentally

related to their self-efficacy if adolescents feel that they have no choice but to do this work.

Studies also show that adolescents who perform the opposite gendered role may have lower

self-esteem, for example, boys doing unpaid domestic work may feel ashamed to be doing a

’girls’ job’ (Boyden, Porter, and Zharkevich 2021).

Gender differences in the types of work means that exposure to risk may vary by

gender. Boys who are typically engaged in market work may be more exposed to physically

demanding work, while girls who are typically engaged in domestic work may be more

vulnerable to physical, verbal, and sexual abuse because of the isolating nature of domestic

work. YL qualitative work by Morrow and Boyden 2018 show that boys are involved in

more physically demanding and risky work. For example in India, boys in agriculture work

on physically demanding activities such as ploughing, sowing and marketing whereas girls

undertake activities such as transplanting, harvesting and bundling. Girls are confined to

more domestic tasks, typically due to gender norms (e.g. girls are expected to learn how to

cook and clean to ‘care for the household’), but also due to gendered safety concerns such

as physical safety and reputation. Roest (2016) also highlighted that young men’s ability to

work in the fields in Peru are highly valued in a rural context, because they are stronger than

young women and have more previous experience in the fields. These gender expectations

and preferences to different activities in childhood could result in a self-perpetuating cycle

for the child. For example, boys are expected to work in the fields, end up doing so and

become skilled at it, and continue doing so later in their adolescence.

Leisure is also rarely explored as a determinant of adolescents’ skills development

in developing countries. In developed countries, studies in pediatrics argue that constructive
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play enhances brain function and promotes socio-emotional and self-regulation skills (Yo-

gman et al. 2018; Ginsburg 2007). Hsin and Felfe (2014) suggest that ‘structured’ leisure

activities, such as playing sports with the child, in the USA are important activities in im-

proving children’s socio-emotional skills while ‘unstructured’ leisure, for example, watching

television, are not. Certain kinds of play may help adolescents’ skills development, but this

relationship has rarely been explored in developing countries. It may be that having enough

time for leisure reflects that an adolescent has autonomy over their time, positively associ-

ated with their self-efficacy, but there may also be ‘too much’ leisure time which reflects the

opposite; that adolescents are idle without task-specific activities, negatively related to their

self-efficacy.

Additionally, the displacement between the full range of these activities may matter.

Rogoff (2003) argues that there may be a clash of values when education (often prescribed

by ’Western’ cultures) are introduced in cultures where contribution to the family is priori-

tised. In such environments, formal education may either be seen as a secondary activity that

can only be pursued after the completion of immediately important tasks (e.g., working for

the family), or families and adolescents can strategise to balance these activities. Often, the

empirical literature on child labour treat adolescents’ work and school attendance as strict

substitutes. Edmonds (2008) argues that only using school and work indicators assumes that

work is the only activity adolescents engage in besides school. Using UNICEF’s Multiple

Indicator Cluster Surveys (MICS) data, Edmonds (2008) shows that adolescents’ work hours

can increase up to a certain level with little effect on school attendance, demonstrating non-

constant elasticity of substitution between work and school. Keane, Krutikova, and Neal

(2020) further develops this issue using adolescents’ full time budget from the YL data, fo-

cusing on cognitive skills. They find that domestic and economic work are not detrimental to

adolescents’ cognitive development if work only reduces time for leisure, but are detrimental

if work reduces time for school. The authors further show that treating work and school as

mutually exclusive activities overestimate the detrimental effects of child labour. My study

will be the first to use methodology by Keane, Krutikova, and Neal (2020) to explain how

different activities adolescents engage in may affect their socio-emotional skills, which may
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have different mechanisms to cognitive skills development.

2.3 Cross-country analyses

I examine these four countries which are in continents which as reported in ILO 2017, have

high rates of child employment (Africa, the Americas, Asia, and the Pacific) which has

an important bearing on how adolescents spend their daily time. However, Putnick and

Bornstein (2015) study the relationship between child labour and school enrollment across

30 developing countries using MICS data and find that economic work outside the home

only reduced the likelihood of school enrollment in 35% of the countries. The authors argue

that the country differences show that there is no one universal policy intervention that easily

explains adolescents time-allocation behaviours.

Analysing these countries provide four different settings to analyse the variations in

relationships between adolescents’ time use and their self-esteem and self-efficacy, where

differences may be driven by social norms, labour market structures and education quality.

Differences between countries can highlight the importance of local contexts to my findings,

whilst similarities can show that individual-country findings are not unique and can feed into

a wider global discussion. The country contexts also provide better nuance in understanding

the gender and urban-rural differences in children’s work and skills development.

Table 2.1 shows some national figures for each of the YL countries. While all four

economies experienced high economic growth, poverty and income inequalities are still

present. Ethiopia is the poorest country in the sample, a low-income country and one of

the poorest in Africa. India, Peru and Vietnam are all classified as middle-income countries.

Nearly a quarter of the population in Ethiopia is below the poverty line, a fifth in India and

Peru and a tenth in Vietnam. Agriculture is an important sector for all YL countries except

Peru, which instead has mining and manufacturing as its largest economic sectors. The im-

portance of agriculture is reflected in the YL data where most of the adolescents sampled live

in rural areas in Ethiopia, India and Vietnam and primarily work on the family farm, while

adolescents in Peru are mostly urban.
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Table 2.1: Illustrative national statistics in YL countries

Country
Agriculture as %

of GDP

% of population
below national

poverty line

Primary NER
(%)

Secondary NER
(%)

Ethiopia 31 24 85 31
India 15 21 92 62
Peru 7 21 96 84
Vietnam 15 10 98 89

NER stands for net enrollment rate. Source for all statistics is World Bank (2018), except
secondary NER in Vietnam. Secondary NER for Vietnam refers to lower secondary educa-
tion (grades 6 to 9) in 2014, and upper secondary NER in Vietnam (grades 10 to 12) is 63.1%
in 2014 (OECD 2017).

The official age for starting primary schooling is seven years old in Ethiopia and six in

the other three countries. Compulsory education from primary school to the end of secondary

school lasts for eight years in Ethiopia and India, and 10 years in Peru and Vietnam. Primary

net enrollment rates (NER) – the percentage of students in the appropriate age group enrolled

in primary education related to the total population of children of that age group – are highest

in Peru and Vietnam and lowest in Ethiopia. While all secondary NER is lower, the rank is

still the same; lowest in Ethiopia, followed by India, Vietnam and Peru. While each country

has ratified international policy conventions against the worst forms of child labour, the topic

is still a high-profile issue, and estimates from ILO (2018b) report that the highest estimates

of child labour incidences are in these four continents: Africa, the Americas, Asia, and

Oceania.

Studies about YL countries have shown that children and adolescents aged 5 to 17 in

the sample in 2016 typically combine education and work. Ethiopian adolescents work the

most; they work from the age of 5, at an equivalent average hour of work per day as 15-year-

olds in the other four countries (Espinoza-Revollo and Porter 2018). Ethiopian adolescents

also start primary school at a later age compared to the other countries (age 7 instead of

age 6), and also enrol into school late; achieving their highest enrolment rates at age 12,

reflecting poor access and attendance at primary schools. Ethiopian students also has the

lowest achievement, measured by being at the appropriate grade for their age (grade-for-

age), mathematics and verbal tests (Singh 2019).
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In sharp contrast, Vietnamese students have the best academic performance out of

the four countries, but also has the highest rates of school leavers by age 15 (Singh 2019).

This movement is most apparent for boys (arguably, boys who do poorly in exams move into

market work), and is reflective of national trends (Dang and Glewwe 2017).

While India and Peru are inbetween these two countries in terms of academic achieve-

ment and educational enrollment, Roest (2016) finds that at age 15, the transition to adult-

hood for girls and boys in India can be gendered, especially after the age of puberty. Girls in

India who left school at 15-years-old were four times more likely to experience early mar-

riage than girls who were enrolled at the same age. For boys, age 15 may be the time to

consider entering market work early. Hossain and Jukes (2023) find that Ethiopia and India

also have lower gender equal views among adolescents compared to Peru and Vietnam, and

they find that these differences are associated with gender gaps in socio-emotional skills.

Lastly, adolescents in Ethiopia, India, and Vietnam are more likely to live in rural

areas, compared to in Peru, where the majority of the sample live in urban areas. Espinoza-

Revollo and Porter 2018 show that adolescents in rural areas work more than adolescents in

urban areas. In examining the older cohort of adolescents in the YL sample, Favara, Chang,

and Sánchez (2018) show that the majority of adolescents work by age 19 or 22, and this

transition occurs earlier for boys than girls. The majority of adolescents work as dependent

workers (usually paid), except for Ethiopia where self-employment is more prevalent (usu-

ally unpaid and self-sufficient).

To summarise more simply, I provide categorise these country-differences using four

terminologies. While in all countries we can expect that more time in attending school or

study is likely to be associated with improved self-esteem and self-efficacy, the associations

from other activities are less clear. I term Ethiopian adolescents as ’work-oriented’ as they

work the youngest, start school the latest, and have large gender gaps in views. Hence, doing

paid work may be considered ’usual’ and may enhance self-esteem or self-efficacy as they

are engaging in productive activities with adults and may help them secure self-employed

work in the future. However, if gender roles are reversed i.e., boys do more unpaid work and

girls do more market work, this may be associated with poorer self-esteem because of shame
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from expected gendered views. Since work is commonplace, more leisure time in place of

work may be seen as idle, negatively associated with adolescents’ self-esteem.

For Indian adolescents, I term them ’gender-biased and education-oriented’ since

they place strong emphasis on education enrollment but have large gender gaps in their tran-

sition to adulthood, with a bigger bias against girls. Here, unpaid work in place of education

may be associated with worse self-efficacy for girls, since as mentioned in the previous

sub-section, girls are confined to more domestic roles to conserve reputation, for their mar-

riageable prospects. If domestic work comes at the cost of education, girls may be more

affected than boys in India in relation to their self-efficacy.

For Vietnamese adolescents, I term them ’education achievement-oriented’ since they

are the highest achievers cognitively and academically of the four countries, but the trade-off

of not performing well in school is punished by drop-outs of boys at age 15. Less time in

school or study (and more time in paid or unpaid work) are likely associated with poorer

self-esteem and self-efficacy, as they are seen as the most important pathways to a successful

future.

The Peruvian adolescents compared to the other three countries are the most gender-

neutral, with the exception that they are primarily in urban areas, which I will term as ’urban

education-oriented’. Since urban types of work are likely safer and more manageable with

time with education such as helping out in shops, there may be no significant associations

between time at work and self-esteem or self-efficacy.

2.3.1 Returns to socio-emotional competencies in developing countries

Evidence about the returns to socio-emotional skills in developing countries are scarce, but

growing. Studies find that socio-emotional skills are positively associated with successful

labour market outcomes such as earnings and occupational attainment (Diaz, Arias, and

Tudela 2013; Cunningham, Torrado, and Sarzosa 2016; Campos-Vazquez 2018; Bühler,

Sharma, and Stein 2020; Ajayi et al. 2023; Yamada and Otchia 2022; Danon et al. 2023),

and negatively associated with participation in risky behaviours (Mitchell et al. 2023).

Diaz, Arias, and Tudela (2013) and Cunningham, Torrado, and Sarzosa (2016) find
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that verbal and numeracy tests and perseverance or effort (grit) are positively correlated with

earnings and labour market outcomes in Peru. Cunningham, Torrado, and Sarzosa (2016)

however finds the results for socio-emotional skills vary depending on the skill measured;

grit showed the strongest returns to labour market outcomes, but openness to experience

and emotional stability is only correlated with employment. Campos-Vazquez (2018) find

returns to the labour market in Mexico for both cognitive skills and locus of control, even

after controlling for family background and educational attainment. Estimating the devel-

opment of human capital in Peru using YL data, Mitchell et al. (2023) show that cognitive

and socio-emotional skills (measured by agency, pride, self-esteem, self-efficacy, leadership

skills, teamwork) are highly cross-productive. The authors also show how task-effectiveness,

but not social skills, were strongly associated with lower young adult risk behaviours (e.g.,

taking drugs, excessive smoking and drinking) at age 22.

Across 17 African countries, Ajayi et al. (2023) find that socio-emotional skills are

associated with higher earnings, especially interpersonal skills for women compared to men,

but the achievement of interpersonal skills is lower for women, suggesting these skills are

often under-represented. In examining garment-workers in Ethiopia, Yamada and Otchia

(2022) find that task efficiency and confidence are particularly important types of socio-

emotional skills for workers to be rewarded via written test performance and higher wages.

Lastly, using data from rural Thailand and Vietnam, Bühler, Sharma, and Stein (2020)

find that Big Five personality traits, locus of control, risk, trust, and patience, play an impor-

tant role in individuals’ occupational attainment and earnings in rural labour markets. The

authors highlight that conscientiousness in particular was associated with higher probability

of being self-employed, while trust is an important determinant for individual earnings in

most occupation types.

2.4 The Young Lives data

I use the YL survey, a longitudinal survey that tracks two cohorts of adolescents in four low

and middle-income countries: Ethiopia, India (states of Telangana and Andhra Pradesh),
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Peru and Vietnam. The survey tracks the adolescents across 15 years with five rounds of data.

I use data for the younger cohort (YC) who were born in 2001/2 and aged approximately one-

year-old in Round 1, and five, eight, 12 and 15 years old in each consecutive round. There

is a total initial sample of about 8,000 YC adolescents and families are followed-up with if

they remained within the country.

Approximately 2,000 YC adolescents were randomly sampled by selecting 100 ado-

lescents and households from each country’s 20 sentinel sites/clusters. A sentinel site is a

form of purposive sampling where the site or cluster is seen to represent a certain type of

population, and is expected to show typical trends affecting the people of these areas. The

older cohort (OC) were excluded because generalized self-esteem and self-efficacy scores

were only administered at age 19 and 22, making the analysis of their time allocation com-

plex because of transitions into adulthood and potential family formation. Although time

use, and earlier scores of self-esteem and self-efficacy (agency and pride scores respectively)

are available for YC and OC at ages 12 and 15, I do not do a cross-cohort comparison be-

cause agency scores in Rounds two and three were not internally consistent or reliable, as

reported in Yorke and Portela (2018).

The sentinel sites selected represented each region, district or province in each coun-

try. The sentinel sites in Ethiopia, India and Vietnam were semi-purposively sampled to rep-

resent each country’s socio-economic and geographic diversity, with a pro-poor bias. Peru

instead adopted a random sampling of sentinel sites. The districts were ranked according to

factors such as infant mortality, housing, schooling, and infrastructure. Excluding the top

5%, the districts were divided into equal population groups, ordered by a poverty index, and

each district had a probability of being selected proportional to its population size.

The attrition rate between round one and five is low, with an average of 6.8%, or 0.5%

per annum to compare to other longitudinal studies; 9.4% for Ethiopia, 5.5% for India, 9.4%

for Peru and 3.1% for Vietnam. If deceased children are excluded from the calculation, the

average attrition rates fall to 4.9%, equivalent to 0.3% a year; 5.4% in Ethiopia, 3.5% in India,

8.2% in Peru and 2.4% in Vietnam. (Sánchez and Escobal 2020). The reduction in attrition is

especially large for Ethiopia, consistent with high infant mortality in Ethiopia during infancy
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compared to other stages of childhood, but there is no evidence of bias for the younger

cohort. This attrition rate is the lowest compared to other longitudinal studies in developing

countries such as Kenya Life Panel Survey (2.3% per annum), Mauritius Child Health Project

(1.2% per annum), Birth to Twenty (BT20) in South Africa (1.8% per annum), Pelotas Birth

Cohort in Brazil (1.8% per annum), and Cebu Longitudinal Health and Individual Nutrition

Survey in the Philippines (1.3% per annum), among others (see Sánchez and Escobal (2020)

for full list of studies and attrition rates).

Sánchez and Escobal (2020) also show that despite the low attrition, that attrition

for YL is correlated with wealth, area of residence, ethnicity, and caste. In Ethiopia, India

and Vietnam, families from urban areas and top terciles of wealth are more likely to attrit,

whereas in Peru, rural households are more likely to attrit. The authors find that most of the

bias is driven by wealth and area of residence and studies that control for this (as well as

early household and caregiver socioeconomic characteristics) should limit the attrition bias,

which I have taken into account in my analyses. The authors also suggest, as with other

longitudinal studies, that using individual fixed effects estimates can be an alternative way to

deal with potential attrition bias, which I also conduct in my analyses.

The YL data do not contain survey weights and are not designed to be nationally

representative. However, studies by Kumra (2009), Escobal and Flores (2008), Outes-Leon

and Sanchez (2008), and Nguyen (2008) show that in comparison to larger representative

samples such as the Demographic Health Surveys, the YL samples cover a broad range of

characteristics and attributes of the population, especially in the case for Peru. Initially,

Escobal and Flores (2008) found that the sample for Peru in YL, after adjusting for the fact

that each district had a probability of being selected proportional to its population size, there

were no significant differences between the Young Lives and DHS samples, showing that

analysis using the YL Peru sample resembles what is happening in the country. The strength

of the YL data lies in its rich longitudinal data which contain information about the child and

his/her household, and allows representative analysis of differences between groups (e.g. by

sex and ethnicity) and across the child’s life, in especially low-resource settings. The same

time use and socio-emotional modules were administered in all four countries. Using four
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different countries allows me to examine common-trends or variations in this relationship in

different settings.

2.4.1 YL Countries Background

Table 2.2: Average background characteristics of 15-year-olds in YL countries

Ethiopia India Peru Vietnam
Adolescent characteristics
Female 0.47 0.45 0.49 0.48
Age in months 180.99 180.01 179.21 182.34
Height for age at age 5 -1.43 -1.62 -1.52 -1.33
Mathematics IRT score at age 12 415.39 465.25 508.46 580.93
Ethnicity
Oromo (ET)/ Scheduled Caste (IN) 0.19 0.18
Amhara (ET)/ Backward Caste (IN)/ Majority Kinh (VN) 0.29 0.46 0.87
Tigrian (ET)/ Scheduled Tribe (IN) 0.23 0.15
Other ethnicity 0.29 0.20 0.13
Mother’s main language is Spanish (for Peru only) 0.71
Religion
No religion 0.00 0.00 0.05 0.86
Christian 0.00 0.05 0.00 0.01
Muslim 0.17 0.07 0.00 0.00
Buddhist 0.00 0.01 0.00 0.07
Hindu 0.00 0.88 0.00 0.00
Catholic 0.01 0.00 0.81 0.00
Protestant 0.11 0.00 0.00 0.01
Orthodox 0.70 0.00 0.00 0.00
Evangelist 0.00 0.00 0.13 0.00
Mormon 0.00 0.00 0.00 0.00
Ancestor worship 0.00 0.00 0.00 0.04
Cao Dai 0.00 0.00 0.00 0.01
Other 0.01 0.00 0.00 0.00
Caregiver/parental characteristics
Mother’s age when adolescent was age 1 27.47 23.62 26.78 26.77
Caregiver’s agency score, adolescent age 8 0.01 0.02 0.02 -0.00
Caregiver’s pride score, adolescent age 8 0.02 0.01 0.02 0.01
Caregiver’s education
≤ Incomplete primary education 0.79 0.79 0.36 0.36
Up to lower secondary 0.16 0.16 0.26 0.26
Up to upper secondary 0.00 0.00 0.24 0.24
Higher education 0.05 0.04 0.14 0.14
Household characteristics
Adolescent is oldest in household 0.22 0.41 0.39 0.39
Number of siblings 4.01 1.61 2.63 2.63
Both parents in household 0.80 0.91 0.86 0.86
Household size 5.82 4.79 5.26 5.26
Household in urban location 0.36 0.30 0.75 0.75
Wealth index 0.42 0.64 0.63 0.63
Total observations 1551 1756 1698 1697

Note: The wealth index is a measure constructed and publicly archived by YL which is a simple average of housing quality,
consumer durables, and access to services.
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Table 2.2 describes the adolescents’ background in each country. There is an even

balance of girls and boys across all countries with similar ages. The majority caste in India is

Backward Caste, and the majority ethnicity in Vietnam is Kinh. In Ethiopia, there is an even

proportion of adolescents in three ethnic groups, Amhara (29%), Omoro (19%), and Tigrian

(23%). In Peru, 70% of adolescents’ mothers speak Spanish.

On average, mothers were 27 years old when the adolescent was one year old, except

in India where the average mother is younger by four years. Family formation may be

earlier for Indian women, which may have gendered consequences on how adolescents’ time

is allocated. Caregiver’s education is much lower in Ethiopia and India than in Peru and

Vietnam. In Ethiopia and India, about 80% of caregivers did not complete primary education.

In Vietnam, the majority of caregivers have completed education up to lower secondary

(56%), whilst in Peru about 26% of caregivers completed up to lower secondary and 24%

completed up to upper secondary.2

Ethiopian adolescents have the most siblings on average, followed by Peru, India and

Vietnam respectively. Ethiopian households are also the largest with an average of five – six

people, compared to four–five people in the other three YL countries. While the majority of

adolescents in each country have both parents in the household, this proportion is lower in

Ethiopia and Peru (80% and 86% respectively). Most households live in rural areas except

for Peruvian households which are primarily urban.

Using casewise deletion, the missingness are 14% in Ethiopia, 7% in India, 6% in

Peru, and 10% in Vietnam. In examining the average characteristics of adolescents not

included in the analyses (see Appendix Table A2.7), those excluded have are adolescents

from less educated parents, less affluent families, and less healthy adolescents when they

were 5 years old, in Ethiopia, India and Peru, but misses adolescents with parents up to

lower secondary education and higher wealth indices in Vietnam. This implies that my main

estimates may be excluding the most disadvantaged groups in Ethiopia, India, and Peru, but

excludes more advantaged groups in Vietnam.

2In the full sample, at least 87% of caregivers are the adolescents’ mother, and at least 90% of caregivers
are the adolescent’s biological parent.
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2.4.2 Measures of self-esteem and self-efficacy

The two main social and emotional competencies of interest measured in the YL data are the

generalised self-esteem and self-efficacy scores. The scores for each socio-emotional skill

are made up of several Likert-type questions, ten questions for self-efficacy scores and eight

questions for self-esteem scores, as detailed in Section 1 of the Supplementary Material.3

The child responds to one of the five responses in each question, ranging from “strongly

agree” to “strongly disagree”. These same questions were administered in Rounds four and

five, and across countries. A higher score implies greater generalised self-esteem or self-

efficacy.

Self-esteem refers to an individual’s judgement of their self-value and is measured

using the Rosenberg self-esteem scale Rosenberg (1965). Self-efficacy is the measure of

one’s belief in his/her capabilities to produce expected results and to cope with adversity.

Its scale was developed by Schwarzer and Jerusalem (1995). The scale is only adminis-

tered in Rounds four and five because it was designed for adolescents above the age of 12.

Note that in previous rounds, when the adolescent was 8 years old and below, agency and

pride scores were used instead to measure social and emotional competencies of both the

adolescent and their main caregiver. Agency is closely related to self-efficacy, measuring

one’s capability to exert influence over outcomes in one’s life course. Pride is closely related

to self-esteem, referring to an individuals’ judgement of their own self-value or self-worth.

As previously discussed, agency and pride scores were then replaced by the generalised

self-esteem and self-efficacy as they better captured the adolescent’s social and emotional

competencies from age 12 onwards. Both self-esteem and self-efficacy scores are consis-

tently used in psychology and economic studies in developed countries and are found to be

positively associated with future economic outcomes in high-income countries (Heckman

and Kautz 2013; Almlund et al. 2011; Heckman, Stixrud, and Urzua 2006). Studies by

Luszczynska, Gutiérrez-Doña, and Schwarzer (2005) and Scholz et al. (2002) demonstrate

that while country-differences exist, generalised self-efficacy is a consistent and universal

construct tested across 25 and five countries respectively, with meaningful associations with

3All items are positively worded because reverse-coded items during the pilot performed poorly.
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other personality constructs like self-esteem.

Figure 2.1: Wealth gradients of raw socio-emotional skills at age 12 and 15
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Note: Raw socio-emotional skills by wealth terciles. The wealth index is a measure constructed and publicly
archived by YL, which is a simple average of housing quality, consumer durables, and access to services.

Yorke and Portela (2018) demonstrate that both these generalised scales are consis-

tently measured at age 12 in the four YL countries. At age 15, Appendix A Table A2.2

to Table A2.5 report that the average inter-item correlations fall between the recommended

range of 0.15 and 0.50 (Clark and Watson 1995), and the alpha scores of reliability are close

to the threshold of 0.7.

To examine descriptively how self-esteem and self-efficacy change across time, Fig-

ure 2.1 reports how the raw self-esteem and self-efficacy score may change by age, and

between high and low wealth terciles. Previous studies in developing countries have shown

that there are typically wealth gaps across skills, since more advantaged parents can invest

in their children (Attanasio, Meghir, and Nix 2020). Therefore, we should expect to see that

scores increase across time, especially for those from high wealth terciles. In addition, if
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these scores increase across time, it also validates the use of VA models which use previous

skills as a proxy of unobserved characteristics for future skills. For self-efficacy, there is

an overall increase in scores between the ages 12 and 15, suggesting that skills accumulate

across time. The average self-esteem scores however, remain somewhat similar across age

groups with little wealth gaps, which may explain why we see greater significant associa-

tions in self-efficacy scores.

I standardise the generalised self-esteem and self-efficacy scores separately by coun-

try, with a mean zero and standard deviation of one to measure the changes in scores more

intuitively. In Appendix A, tables A2.2 to A2.5 show the cronbach alpha’s and item-test

correlations across the four countries. TableA2.6 shows the distribution of the standardised

scores in each country and age. While the socio-emotional questions were administered in

the same way across all YL countries, I cannot account for different local norms or inter-

pretations of the questions. Therefore, I compare common trends across the countries, not

ranking their scores against each other.

2.4.3 Adolescents’ time allocation on a typical day

To measure time allocation, the adolescents were first asked to think of the most recent typ-

ical week (excluding festivities), and then to think of a typical day. A typical day is defined

as a weekday or a normal school day that excludes days of rests, such as holidays, festivals

and the weekend. The adolescents are then provided 24 pebbles/beans which represent 24

hours in a day, and asked to allocate them into eight cups/circles that illustrate eight different

activities on a typical day in the past week. The adolescents are first required to allocate

hours into sleep, and then asked to distribute the pebbles/beans among the remaining seven

activities; leisure, time spent in school, time spent studying outside school, domestic chores,

care work, work for the household, and paid work outside the household. Since sleep has

little variation in the data, I exclude interpreting estimates of sleep in my analysis.

I group household tasks and paid work outside the household broadly as ‘economic

work’, as both encompass similar types of tasks, and less than 10% of adolescents perform

paid work outside the household. I also group care work and household chores as ‘domestic
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work’. I am unable to further break down leisure, as it is broadly categorized in the data. In

my analysis, I use five activity categories as described in Table 3 below, observed at ages 12

and 15.

Table 2.3: Time use description in the Young Lives data

Activity Description

Economic work
Household tasks: Work inside the household which gen-
erates income; this includes farming, cattle herding, shep-
herding, piecework or handicrafts done at home and other
family businesses
Paid work outside household: Paid (remunerated) work or
activities outside of the household or for someone not in the
household including (if applicable) travel time to and from
work

Domestic work
Care work: Taking care of other household members, such
as younger siblings, elderly, or members with disabilities
within the household
Household chores: Work or task done to help at home e.g.
fetching water, firewood, cleaning, cooking, washing, shop-
ping and so on; excludes caring for others

At school Time spent at school including time used to get from home
to school and from school to home

Studying outside school Time child spends studying at home and doing homework
or attending classes or tutorials outside school class hours

Leisure Time child spends playing or having fun, having meals,
bathing and so on

Sleeping Includes time when child takes a nap

Note: Definitions are taken from YL Briones (2018), complemented with further information on each ac-
tivity from the YL fieldworker manuals. Domestic work refers to work done within the child’s household
only.

2.4.4 Control variables

There may be several individual-level, caregiver-level, and household-level characteristics

which are important in explaining the associations between time use and self-esteem and

self-efficacy. At the individual-level, I control for adolescent’s age, sex, religion, and eth-

nicity/caste, all of which may influence how they spend their time. Biological components

which may influence the adolescent’s social and emotional development because of brain de-

velopment, is controlled for using height-for-age z-score at age five. I also control for their

cognitive score, measured by their mathematics score, since cognitive scores and social and
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emotional competencies are positively correlated.

At the caregiver-level, I control for mother’s age when the adolescent was born be-

cause older mothers are more likely to be more financially stable (in a longer marriage)

compared to younger mothers, especially in the case of India. Caregiver’s education is im-

portant as it may determine how much caregivers value education and hence, whether they

are more likely to allocate the adolescent’s time towards or away from education. Education

also proxies for socioeconomic status, which determines how much the caregiver requires

the adolescent’s time to perhaps substitute for their own time, or to complement time in

economic activities. An additional socio-economic peoxy are wealth terciles, which is a

simple average of housing quality, consumer durables, and access to services as they are a

more accurate measure of wealth compared to using income, especially in deprived areas.

I also include the caregiver’s pride and agency scores (early measures of self-esteem and

self-efficacy respectively) when the adolescent was eight years old which provides a proxy

for a caregiver’s influence on the adolescent’s skills through upbringing.

At the household-level, I include household size, whether the adolescent is the older

sibling, and number of siblings as studies have shown that birth order and household size (es-

pecially in relation to the number of siblings), is associated with adolescents’ participation in

economic work (Seid and Gurmu 2015). Whether or not both parents live in the household

proxies again for financial stability, and hence the adolescent’s likelihood of attending school

or doing economic work. Lastly, I control for urban/rural locality of the household, as ado-

lescents in rural households are more likely to be engaged in some form of work compared

to urban households.
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2.5 How YL adolescents spend their time on a typical day

Table 2.4 reports engagement in activities, while Table 2.5 reports the average hours spent in

each activity including those who do not perform the activity (unconditionally), and if they

perform the activity (conditionally). Adolescents typically combine some form of educa-

tional activity and domestic work. Division of labor by sex is evident; more girls participate

and spend more time in domestic work while more boys engage in economic work. The gen-

der gap is most pronounced in India. Section 3 of the Supplementary Material demonstrate

leisure time falls while time in work increases between the ages five to 15. Time at school

and for study rises slowly across age. At age 5, adolescents in Ethiopia spend the most

unconditional hours in domestic work, and the least unconditional hours attending school

compared to the other three countries. In the other three countries, the most prominent rise

in unconditional hours in work, primarily domestic work, is seen at age 12.

The majority of adolescents engage in educational activities: 84% to 96% of adoles-

cents attend school and 81% to 96% study outside school. The hours in school reflect the

average country school lengths of six–eight hours a day in India, six hours a day for Ethiopia

and Peru, and nine hours in Vietnam including co-curricular activities (seven hours exclud-

ing co-curricular activities). The average commuting time is approximately one hour to and

from school. In all YL countries except Peru, more girls engage in attending school as well

as studying outside school, but with little difference in hours spent in these activities.

The typical work adolescents engage in all four countries is domestic work. How-

ever, those involved in economic work spend more hours in it compared to domestic work,

primarily from helping in their family household tasks. Since I lack disaggregated informa-

tion on types of work, qualitative YL research shows that most adolescent’ economic work in

rural areas is related to agriculture such as herding livestock, harvesting, and stone crushing

Morrow and Boyden (2018). In Peru, Cussianovich and Rojas (2014) describe urban adoles-

cents’ work as mirroring their parents’ economic activity, usually in informal trade such as

selling flowers or food on the street, or as a vendor.
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Table 2.4: Prevalence of children engaged in activity, age 15

Percentage of children in activity (%) Ethiopia India Peru Vietnam
Total Girls Boys Diff Total Girls Boys Diff Total Girls Boys Diff Total Girls Boys Diff

(boys-girls) (boys-girls) (boys-girls) (boys-girls)
In school 93.6 95.5 91.9 -3.6*** 90.1 88.5 91.5 3.1** 95.6 96.3 95.0 -1.3 83.5 87.7 79.6 -8.1***
Studying outside school 90.5 93.2 88.1 -5.1*** 87.7 87.8 87.6 -0.3 95.5 96.3 94.8 -1.5 80.7 86.4 75.4 -10.9***
Any form of work 97.6 99.2 96.2 -2.9*** 77.7 81.2 74.8 -6.4*** 89.0 89.6 88.5 -1.2 90.1 91.4 89.0 -2.3
Domestic work 91.3 98.5 84.8 -13.7*** 76.4 80.7 72.9 -7.8*** 87.2 88.7 85.8 -2.9* 86.4 88.9 84.0 -4.9***
Economic work 48.7 33.6 62.5 28.9*** 12.9 8.6 16.4 7.7*** 18.2 15.5 20.8 5.3*** 35.7 31.4 39.7 8.3***
Play/leisure 98.5 98.5 98.4 -0.1 99.5 99.7 99.4 -0.38 99.8 99.8 99.8 0.0 100.0 100.0 100.0 0.0
Sleep 100.0 100.0 100.0 0.0 100.0 100.0 100.0 0.0 100.0 100.0 100.0 0.0 100.0 100.0 100.0 0.0
Total Observations 1551 736 815 1756 798 958 1698 839 859 1695 821 874

Note: Domestic work includes household chores and care work. Economic work includes work for pay outside the household and household tasks.

Table 2.5: Unconditional and conditional hours in activities, age 15

Ethiopia India Peru Vietnam
Total Min Max 95% CI Gender gap

(boys-girls)
Total Min Max 95% CI Gender gap

(boys-girls)
Total Min Max 95% CI Gender gap

(boys-girls)
Total Min Max 95% CI Gender gap

(boys-girls)
Unconditional average hours spent in activity (including those not performing activities)
In school* 5.5 0.0 11.0 [5.3, 5.5] -0.3*** 8.0 0.0 14.0 [7.9, 8.1] 0.3** 6.9 0.0 12.0 [6.8, 7.0] -0.2* 5.2 0.0 11.0 [5.1, 5.4] -0.5***
Studying outside school 1.9 0.0 8.0 [1.9, 2.0] -0.1** 2.1 0.0 8.0 [2.1, 2.2] -0.1** 2.1 0.0 9.0 [2.0, 2.1] -0.2*** 2.6 0.0 10.0 [2.6, 2.7] -0.7***
Any form of work 4.5 0.0 16.0 [4.4, 4.6] 0.07 2.1 0.0 17.0 [2.2, 2.3] -0.4*** 2.5 0.0 16.0 [2.4, 2.6] 0.0 3.0 0.0 16.0 [2.8, 3.1] -0.02
Domestic work 2.7 0.0 13.0 [2.6, 2.8] -1.7*** 1.3 0.0 10.0 [1.9, 2.2] -0.5*** 2.0 0.0 16.0 [1.9, 2.1] -0.3*** 1.7 0.0 11.0 [1.6, 1.8] -0.3***
Economic work 1.8 0.0 15.0 [1.6, 1.9] 1.7*** 0.7 0.0 13.0 [0.6, 0.8] 0.1 0.5 0.0 14.0 [0.4, 0.6] 0.3*** 1.3 0.0 15.0 [1.1, 1.4] 0.3**
Play/leisure 3.3 0.0 14.0 [3.3, 3.4] 0.2** 3.5 0.0 15.0 [3.5, 3.6] 0.1 3.4 0.0 12.0 [3.4, 3.5] 0.2** 4.6 1.0 16.0 [4.5, 4.8] 0.9***
Sleep 8.8 5.0 14.0 [8.8, 8.9] 0.1** 8.3 5.0 12.0 [8.2, 8.3] 0.1** 8.7 4.0 14.0 [8.6, 8.7] 0.1** 8.5 4.0 18.0 [8.4, 8.5] 0.2***
Conditional average hours spent in activity (if activity performed)
In school* 5.8 2.0 11.0 [5.8, 5.9] -0.1** 8.9 5.0 14.0 [8.8, 8.9] 0.0 7.2 2.0 12.0 [7.2, 7.3] -0.1 6.3 0.0 11.0 [6.2, 6.3] 0.0
Commute (to and from school) 1.1 1.0 4.0 [1.1, 1.1] 0.0 1.1 1.0 8.0 [1.1, 1.2] 0.0 1.2 1.0 8.0 [1.1, 1.2] 0.0 1.1 1.0 4.0 [1.0, 1.1] 0.0
Studying outside school 2.1 1.0 8.0 [2.1, 2.2] 0.0 2.5 1.0 8.0 [2.4, 2.5] -0.1** 2.2 1.0 9.0 [2.1, 2.2] -0.2*** 3.3 0.0 10.0 [3.2, 3.4] -0.4***
Any form of work 4.6 1.0 16.0 [4.5, 4.7] 0.2* 2.6 1.0 17.0 [2.5, 2.8] -0.3 2.8 1.0 16.0 [2.7, 2.9] 0.0 3.3 0.0 16.0 [3.1, 3.4] 0.1
Domestic work 3.0 1.0 13.0 [2.9, 3.1] -1.3*** 1.7 1.0 10.0 [1.7, 1.8] -0.5*** 2.3 1.0 16.0 [2.2, 2.4] -0.3*** 2.0 0.0 12.0 [1.9, 2.0] -0.2***
Economic work 3.6 1.0 15.0 [3.4, 3.8] 1.6*** 5.6 1.0 13.0 [5.1, 6.1] -2.6*** 2.9 1.0 14.0 [2.7, 3.2] 0.7** 3.5 0.0 15.0 [3.3, 3.8] 0.0
Play/leisure 3.4 1.0 14.0 [3.3, 3.5] 0.2** 3.5 1.0 15.0 [3.5, 3.6] 0.1 3.5 1.0 12.0 [3.4, 3.5] 0.2** 4.6 1.0 16.0 [4.5, 4.8] 0.9***
Sleep 8.8 5.0 14.0 [8.8, 8.9] 0.1** 8.3 5.0 12.0 [8.2, 8.3] 0.1** 8.7 4.0 14.0 [8.6, 8.7] 0.1** 8.5 4.0 18.0 [8.4, 8.5] 0.2***
Total Observations 1551 1756 1698 1695

Note: *In school refers to time spent in school, including time spent commuting to and from school.
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Ethiopia has the highest percentage of adolescents involved in domestic or economic

work, nearly double that to the percentage of adolescents in India and Peru. Of those in-

volved in domestic work, Ethiopian adolescents also spend the most hours on it (4.6 hours

on average). Ethiopian adolescents’ time is more evenly spread between each activity, im-

plying lower elasticities of substitution. In the other three countries, adolescents are mainly

engaging in domestic work and educational activities. Adolescents in India engage the least

in economic work (13%), but those who do spend an average of 5.6 hours in this work, the

highest of all four countries. This suggests a large trade-off between economic work and

school. Morrow and Boyden (2018) describe how in times of difficulty, boys in India were

expected to work to contribute to family finances.

2.5.1 Trade-offs between activities on a typical day

With only 24 hours in a day, investing more hours in one activity means less for another.

Figures 2.2 to 2.4 plot the average hours spent in an activity on the right y-axis against

hourly increases of a base activity across the x-axis. Densities of the baseline activity are

reported on the left y-axis. For example, Figure 2 uses school attendance as the baseline

category. The top left chart shows that adolescents in Ethiopia who mostly spend five hours

in school (base category) spend on average 3 hours in domestic work and leisure and two

hours in economic work.

Changing the counterfactual category in these figures show us different snapshots of

how adolescents’ time is divided. Figure 2.2 shows us the difference between adolescents

who attend school and those who do not, with some variation in the average hours of school

attendance. At zero school attendance, adolescents in all four countries spend on average

between four and seven hours in economic work and leisure respectively, and about half

that in domestic work. When adolescents spend an average number of hours in school (the

highest density), less time is spent in leisure. Additionally, in all countries except Ethiopia,

economic work time falls to near zero. However, time devoted to domestic chores remains

similar at two–three hours. Adolescents who report spending more than nine hours in school

do not participate in economic work, but still spend an average of one–two hours in domestic
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work, indicating that domestic work is a persistent work activity even among adolescents

with greater hours of educational activities.

Figure 2.2: Average hours in play and work against average hours in school activities
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Note: Densities reported are densities of the baseline activity. Domestic work groups together household chores
and care work. Economic work groups together household tasks and paid work outside the household. Sleep is
excluded.

Figures 2.3 and 2.4 meanwhile, show how adolescents divide their time conditioned

on time spent in economic or domestic work. Although few in number, adolescents who

do more than five hours of domestic and/or economic work show a rise in leisure time in

India and Vietnam, but not in Ethiopia and Peru. On the one hand, adolescents engaging

in economic work may prioritise leisure, taking time away from education (e.g. India). On

the other hand, leisure may be sacrificed, to maintain similar levels of education and work

(e.g. Ethiopia). How activities are divided in a day are important and differ according to the

conditional activity.

Elasticities of substitution between work and educational activities appear to be largest

in India. For example in Figure 2.4 for India, adolescents who spend 3 hours in domestic

work compared to 1 hour in domestic work spend about 2 hours less in school, and 0.5 hours
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less in studying outside school. Compare this to Ethiopia where the same change show ado-

lescents spending 0.3 less hours in school and nearly no difference in study time.

Figure 2.3: Average hours spent in activities conditional on economic work as baseline ac-
tivity
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Note: See note in Figure 2.2 above for details.
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Figure 2.4: Average hours spent in activities conditional on domestic work as baseline activ-
ity
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Note: See note in Figure 2.2 above for details.
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2.6 Empirical framework to model self-esteem and self-efficacy

formation

I use extended VA models to evaluate how adolescents’ time spent in an additional hour

of an activity, compared to a counterfactual activity, is associated to their self-esteem and

self-efficacy. VA models are widely used in the literature on adolescent skills formation

(Fiorini and Keane 2014; Del Boca, Monfardini, and Nicoletti 2017; Cunha and Heckman

2008; Todd and Wolpin 2007) to reflect decisions made in the adolescents’ life up until the

observed point, and hinge on the identifying assumption that lagged skills capture the contri-

bution of all previous observed, unobservable inputs, and adolescent’s ability. Lagged skills

are assumed to be sufficient proxies if the effects of all past time-varying inputs (observed,

unobserved and ability) on adolescents’ current self-esteem or self-efficacy decline at a con-

stant rate across time, from the time the input was applied. For example, farm work at age

eight has a larger effect on skills at age eight than at age 15. To relax this assumption, I

include time inputs at age 12, instead of assuming a constant rate of decline between ages 12

and 15.

For each adolescent in each household in each country, I estimate:

S15 = α + γS12 +δM12 +βT15 +πT12 +σX15 +ρC15 + ε (2.1)

where S15 is the adolescent’s measured skill score at age 15 i.e. generalised self-esteem

and self-efficacy scores. S12 is the adolescent’s lagged skill score, and M12 is the lagged

cognitive (mathematics) score. T15 and T12 are the vectors of hours spent in the five different

activities described in Table 2.3 at ages 15 and 12 respectively. My coefficient of interest is

β which measures the effect of an additional hour spent in an activity of interest compared

to a counterfactual activity on the adolescent’s skill at age 15. To examine the shifts between

different activities, I re-estimate the same model but use different counterfactual activities

and re-examine the β coefficient estimates.

X15 are measures of observed adolescent, caregiver and household-level background

characteristics, as discussed in 2.4.4. To control for potential seasonal effects, I control for
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month of interview indicators. Since YL data adopts semi-random sampling of sentinel sites,

adolescents within sentinel sites are likely to have similar access to local labour markets,

education and health infrastructure. Therefore, I include country-specific cluster fixed effects

at age 15, C15, and cluster all standard errors at the sentinel site level. I also estimate model

(2.1) separately for girls and boys to examine differences by sex.

The model relies on assumptions for causal interpretation of the estimates, potentially

challenged by two sources of endogeneity. First, the presence of unobservables that affect

both the adolescents’ skill formation and parental investments. For example, the adolescent’s

unobserved confidence which may be positively correlated with the caregiver’s perceived

returns from economic work and the adolescent’s self-esteem or self-efficacy. If caregivers

of confident adolescents prefer them to work in the family business rather than attending

school, then an ordinary least squares (OLS) estimation of my baseline would overestimate

the actual impact from an additional hour in economic work, and vice versa if caregivers

favour school attendance. Depending on the correlation between the unobservables, time

allocation and skill scores, OLS estimates of β could be biased upwards or downwards. A

second source of endogeneity is through reverse causality i.e. the caregiver may observe the

adolescent’s prior skills and consequently adjust the adolescent’s time spent in work, school

or leisure, T15, again leading to inconsistent estimates using OLS.

2.6.1 Multiple hypotheses testing and fixed effects

I am fitting models for two outcome variables (self-esteem and self-efficacy), and five time

inputs (domestic work, economic work, leisure, attending and sleep in contrast to a reference

activity, e.g. studying outside school) for each YL country. This results in 10 p-values for

each country. Since each country sample is independent of the other’s, the main concern for

multiple comparisons are those made within a country. Examining more than one outcome

variable may increase risks in making a Type I error (claiming statistical significance when

there is in fact, no relationship) when interpreting the 10 p-values within each country. To

allay such concerns, I derived Romano-wolf p-values for all my cumulative model estimates,

based on 100 replications.
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Studies such as by Caetano, Kinsler, and Teng (2019) demonstrate that using a rich

set of controls, lagged scores and the full set of adolescents’ activities absorb endogeneity

from omitted variables and measurement error in VA models (see Section 1.7 in Chapter 1).

However, as discussed previously, the VA model relies on strict assumptions that the effects

of unobservable inputs and latent ability on self-esteem and self-efficacy are declining across

age at the same rate and thus lagged scores controls for these unobservables. It may be that

this assumption is not reasonable, and instead that the effects of unobservable inputs and

latent ability are constant across time. If this is true, then differencing or de-meaning elim-

inates them. Using this technique means that the model shows that within-person variation

across time, and removes the differences between persons. This can be done using fixed

effects estimations which removes time-invariant unobservables, but has the limitation that

it does not allow for estimating time-variant determinants. Large differences between the

fixed effects estimates and the VA estimates would suggest that my results are vulnerable

to the way unobserved ability is controlled for, while similar estimates will provide more

confidence to my main findings.

2.7 Results

2.7.1 Main specification

Figures 2.5 and 2.6 show how adolescents’ time spent relative to a baseline activity is associ-

ated with their self-esteem and self-efficacy. In each figure, there are a total of six activities,

and one is used as a baseline activity. Each figure has a different baseline activity; attending

school in Figure 5, and leisure in Figure 6. Omitting different baseline activities show how

each of the five activities are associated to adolescents’ skills relative to the omitted activity,

but uses the same model.

There are two plots in each figure, one for each indicator. The coefficient estimates

are interpreted as the association from an additional hour spent in the specified activity on

the vertical axis, relative to the baseline activity. The horizontal axis is the scale of the

coefficient estimate in standard deviations (SD) away from zero. Appendix C show the
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corresponding full regression estimates, demonstrating that estimates with or without lagged

time inputs (age 12) are largely similar, and Appendix D shows that the narratives are similar

after multiple hypotheses testing.4. The coefficient plot using studying outside school as an

omitted category is not shown here as estimates are less precise.5

Figure 2.5 shows that an additional hour of domestic work instead of attending school

reduces adolescents’ self-efficacy in all countries except Peru, all else constant. In Ethiopia

and India, an additional hour of domestic work is associated with -0.03SD and -0.04SD of

self-efficacy respectively. However, the magnitude of the estimates for Peru and Vietnam are

small and close to zero (-0.01 SD). The associations are also statistically significant for self-

esteem, but only in Ethiopia (-0.04SD). Figure 2.6 shows that when omitting leisure instead,

the estimates are smaller in magnitude and are weakly significant.

Estimates show that economic work is only detrimental for adolescents in India, if it

comes at the cost of school. While this is expected for Ethiopia being ‘work-oriented’, it is

a bit more surprising for Peru and Vietnam. For Peru and Vietnam, regardless of the omitted

activity, domestic or economic work produces near zero estimates and are insignificant. The

sample of adolescents in Peru are primarily urban while the other three are more rural. A

potential explanation is that adolescents in urban settings may have access to better quality

education or work that is better balanced with attending school. For example, working in

a family shop is less labor intensive than a family farm. It may be also explained by the

elasticities of substitution seen in Figure 2.4 previously; incidence of economic work is low

in Peru and Vietnam, and few adolescents do more economic work despite spending less

time in other activities, e.g., Vietnamese adolescents substitute towards more leisure time

instead.

Generally, leisure is neither more nor less productive than work activities in any of

the countries, or related to worse self-efficacy if it comes at the cost of domestic work in

Ethiopia and India. The magnitude for self-efficacy in India is smaller (-0.02SD instead of -

0.04SD), and the estimates are only statistically significant at the 1% level. Recall that leisure

4The exception is that study that displaces leisure is statistically significantly associated with 0.01SD of
self-efficacy in Vietnam

5Estimates for a latent model of socio-emotional skills is estimated and reported in Appendix E.
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measured in the YL data is a broad set of activities including playing, personal hygiene and

eating. This measure could be capturing ‘unstructured’ leisure time or ‘idle’ time which ac-

cording to Hsin and Felfe (2014) is unproductive for adolescents’ skills development. Dedi-

cated, structured play time could instead be captured by time spent in other activities such as

domestic work and/or studying outside school. Controlling for the type of school shows that

estimates remain robust (see Appendix F). In Peru, there is a consistent negative association

on self-esteem and self-efficacy from an hour of leisure instead of school (-0.03SD). This

may be due to the introduction of the Jornada Escolar Completa (JEC) program in Peru in

2015. The program’s aim was to increase the quality of secondary school education, and ex-

tended the school day by two hours. Leisure that replaces time for this improved educational

activity could have been associated with poorer self-esteem and self-efficacy.

In line with this, we also see the converse where in Peru, attending school or studying

outside school that reduces leisure time improves both self-esteem and self-efficacy, statis-

tically significant at the 1% level (0.03SD and 0.04SD respectively). These estimates for

the other three countries are close to zero or weakly significant. While this is expected in

Peru being ’urban education-oriented’, similar estimates are not seen for Vietnam ’education

achievement-oriented’ and India ’gender biased and education-oriented’. It may be that the

introduction of an extended school day (with targeted activities in school) could have im-

proved adolescents’ contact with good role models and peers, improving their self-esteem

and self-efficacy. Notably, more time studying instead of school or leisure is also associated

with improved self-esteem in Peru (0.02SD and 0.04SD respectively). It may be that extra

classes in Peru are viewed to be prestigious, as the extension of the school day could improve

families’ and adolescents’ views about education.

The fixed effects estimations in Appendix G which assume that the effects of unob-

servables are time-invariant show a similar narrative whereby domestic work and leisure are

unproductive inputs, and attending school is productive. The exception is that in contrast

to the main estimates where I did not find statistically significant associations, an additional

hour studying outside school instead of attending school, every round, is associated with

poorer self-esteem for Ethiopian children, and poorer self-efficacy for Indian children. This
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may indicate that the VA model is under-estimating the associations between study and so-

cial and emotional competencies in these two countries particularly. Overall, it is re-assuring

that the main VA estimates are largely similar to the fixed effect estimates despite different

assumptions, giving added confidence that the main estimates remain robust.

Figure 2.5: Coefficient estimates of time use on self-esteem and self-efficacy age 15, attend-
ing school omitted
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Note: The coefficient plots show the coefficient estimates for generalised self-esteem in the left chart and for
generalised self-efficacy in the right. Estimates for each YL country are plotted from model (2.1), controlling
for adolescent, household and parental controls, generalised self-esteem or self-efficacy scores at age 12, and
time use activities at age 12. The vertical line in each chart indicates an estimate of zero. The estimates are
interpreted as an additional hour in each of the activity categories; domestic work, economic work, studying
outside school, leisure and sleep; instead of attending school. To the left of the vertical line, an additional
hour in the activity of interest instead of attending school reduces the respective socio-emotional skill, while
to the right indicates an increase in the respective socio-emotional skill. Plots show 95% confidence intervals.
Standard errors are clustered at the cluster-level. p-values are indicated by ** p<0.05, *** p<0.01.
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Figure 2.6: Coefficient estimates of time use on socio-emotional skills age 15, with leisure
omitted
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Note: See Figure 2.5, but estimates are interpreted as an additional hour in each activity instead of leisure.
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2.7.2 Linearity in the relationship

The detrimental associations of work or leisure on self-esteem or self-efficacy may be non-

linear i.e., more detrimental with high hours of work or leisure due to excessive stress or idle

time. To examine these non-linearities, I re-run my baseline model with the squared hours

in leisure, domestic work, and economic work. Firstly, not reported here, I do not find any

statistically significant increases in detrimental associations between leisure and adolescents’

self-esteem nor self-efficacy in all countries, suggesting a linear relationship.

Secondly, Appendix H reports the estimates including squared terms for domestic and

economic work. There are no statistically significant non-linear associations between work

hours and self-esteem or self-efficacy, except for Ethiopia and Vietnam. Even if statistically

significant, magnitudes of the squared terms are close to zero. Using Vietnam as an example,

an additional hour of work from zero hours of economic work instead of attending school

reduces generalized self-efficacy by 0.05 standard deviations, holding all else constant. Each

additional hour of economic work increases the slope of this association by 0.005 standard

deviations up to a turning point (about five–six hours). However, from two hours of work,

confidence intervals become very large, and non-linearities are imprecisely estimated. In

sum, estimates are linear, or non-linear associations are small.

2.7.3 Heterogeneity by sex and location

Tables 2.6 and 2.7 show differences in work relationships to skills by sex. Much like the

baseline estimates, self-efficacy is most negatively associated with domestic work. Table

2.6 shows that domestic work harms girls’ self-efficacy more than boys in all countries.

When school is omitted, the estimates are significant in all countries except Ethiopia, but

magnitudes are much larger and more negative for girls in Peru and Vietnam (0.03SD for

girls compared to near zero for boys). This shows that unlike the hypothesised country-

mechanisms that only Ethiopia and India are likely to have gendered gaps, all countries

exhibit a female-bias in terms of the negative associations of domestic work. More time

in economic work instead of school is significantly associated with poorer self-efficacy for
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both girls and boys in India (-0.02SD), and for girls in Vietnam (-0.02SD), and the negative

associations of work instead of school is larger for girls than boys across all countries. While

the coefficient sizes seem larger for domestic work compared to economic work, an F-test

cannot reject the null that the coefficient estimates between these types of work are different.

When leisure is omitted, there is little evidence of sex differences in work activities.

For Ethiopia, more time in economic work instead of leisure or school have larger

negative associations for girls’ self-efficacy than boys (-0.04SD instead of -0.02SD). Boys

who do an additional hour of domestic work instead of attending school have significantly

lower self-esteem than girls (-0.06SD), and this estimate is significantly different to the mag-

nitude of economic work. This is in line with previous work by Boyden, Porter, and Zharke-

vich (2021), indicating that boys or girls doing their opposing ’gender roles’ have lower

self-esteem, but my estimates also show lower self-efficacy for girls.

Leisure time that reduces school time reduces girls’ self-esteem more than for boys in

Peru and Vietnam, but the opposite is true for boys in Ethiopia. When leisure is omitted, the

significant associations of educational activities on Peruvian adolescents’ self-esteem and

self-efficacy are mainly driven by girls, showing that girls stand to gain the most from more

educational activities in Peru.

As previously discussed, urban and rural localities may influence the risk associated

with paid work, and the integration of work in the community for adulthood. Samples are

primarily rural except for Peru, but work and education trade-offs may be larger in rural areas

because of types of work and distance to schools. Appendix I report estimates by urban-rural

locality and their corresponding Romano-Wolf p-values. The estimates show little variation

across the four countries except for some estimates. In India, the detrimental associations of

domestic or economic work are primarily seen in rural areas for self-efficacy, not for self-

esteem, while in Vietnam, the negative associations from domestic work instead of school

are seen in urban areas.
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Table 2.6: Estimates for generalised self-efficacy by sex

Ethiopia India Peru Vietnam

Male Female Male Female Male Female Male Female
Leisure omitted
Domestic work, age 15 -0.036* -0.021 -0.008 -0.026 0.014 -0.003 -0.008 -0.019

(0.020) (0.024) (0.022) (0.021) (0.014) (0.013) (0.019) (0.013)
Economic work, age 15 -0.013 -0.034 -0.001 -0.012 0.012 0.005 -0.004 -0.007

(0.014) (0.022) (0.014) (0.012) (0.011) (0.021) (0.014) (0.014)
Studying outside school 0.006 0.001 0.030 -0.001 0.008 0.040* 0.013 0.005

(0.031) (0.029) (0.025) (0.015) (0.018) (0.020) (0.012) (0.011)
Attending school, age 15 -0.001 0.003 0.021* 0.014 0.029 0.035* -0.006 0.013

(0.018) (0.023) (0.012) (0.012) (0.010) (0.017) (0.014) (0.010)
Sleep, age 15 0.040 -0.010 -0.005 -0.030 -0.007 0.006 0.022 -0.040**

(0.020) (0.039) (0.034) (0.035) (0.019) (0.021) (0.017) (0.016)
Self-efficacy, age 12 0.050 0.143*** 0.148*** 0.091** 0.166*** 0.250*** 0.156*** 0.189***

(0.042) (0.044) (0.034) (0.039) (0.048) (0.034) (0.051) (0.038)
Constant -0.326 -0.405 0.037 0.836* -0.396 -1.584*** -0.682* 0.383

(0.410) (0.578) (0.460) (0.427) (0.356) (0.349) (0.352) (0.400)
R-squared 0.187 0.220 0.187 0.148 0.127 0.182 0.122 0.175
domestic=economic work 0.212 0.562 0.701 0.513 0.872 0.759 0.767 0.348
study=leisure 0.878 0.948 0.682 0.454 0.339 0.854 0.370 0.611
domestic work=leisure 0.133 0.312 0.247 0.056 0.253 0.018 0.896 0.017
economic work=leisure 0.428 0.093 0.074 0.002 0.183 0.271 0.790 0.056
School omitted
Domestic work, age 15 -0.036 -0.024 -0.029 -0.039** -0.001 -0.027* -0.002 -0.031*

(0.023) (0.023) (0.024) (0.019) (0.012) (0.011) (0.016) (0.012)
Economic work, age 15 -0.012 -0.037 -0.022* -0.025** -0.013 -0.020 0.002 -0.020*

(0.015) (0.021) (0.012) (0.007) (0.011) (0.024) (0.007) (0.010)
Studying outside school 0.006 -0.002 0.009 -0.015 -0.010 0.012 0.019 -0.007

(0.040) (0.028) (0.022) (0.019) (0.018) (0.026) (0.019) (0.015)
Leisure, age 15 0.001 -0.003 -0.021* -0.014 -0.023 -0.040** 0.006 -0.013

(0.018) (0.023) (0.012) (0.012) (0.012) (0.016) (0.014) (0.009)
Sleep, age 15 0.041 -0.013 -0.027 -0.044 -0.028 -0.023 0.028 -0.052**

(0.021) (0.033) (0.036) (0.035) (0.019) (0.023) (0.017) (0.019)
Self-efficacy, age 12 0.050 0.143*** 0.148*** 0.091** 0.171*** 0.256*** 0.157*** 0.189***

(0.042) (0.044) (0.034) (0.039) (0.049) (0.033) (0.051) (0.038)
Constant 0.032 -0.671 0.475 0.306 0.168 -0.637 -0.433 0.888

(0.452) (0.466) (0.411) (0.385) (0.342) (0.402) (0.505) (0.561)
R-squared 0.187 0.220 0.187 0.148 0.124 0.178 0.123 0.175
domestic=economic work 0.212 0.562 0.701 0.513 0.529 0.818 0.773 0.390
study=leisure 0.860 0.968 0.238 0.934 0.544 0.017 0.259 0.571
domestic work=leisure 0.085 0.385 0.727 0.243 0.238 0.467 0.676 0.169
economic work=leisure 0.349 0.137 0.967 0.330 0.477 0.405 0.776 0.647
Observations 815 736 958 798 859 839 874 821

*** p<0.01, ** p<0.05, * p<0.1. All estimates control for child, caregiver and household characteristics, lagged time al-
location, as well as lagged mathematics and self-efficacy scores. Standard errors are reported in parentheses, clustered at
each country’s cluster level. Test for equality of coefficients report the p-values.
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Table 2.7: Estimates for generalised self-esteem by sex

Ethiopia India Peru Vietnam

Male Female Male Female Male Female Male Female
Leisure omitted
Domestic work, age 15 -0.020 -0.012 0.026 -0.019 0.011 0.008 -0.001 0.001

(0.015) (0.022) (0.027) (0.021) (0.018) (0.012) (0.016) (0.014)
Economic work, age 15 0.016 -0.014 0.014 -0.019 0.012 0.009 0.001 0.013

(0.013) (0.019) (0.016) (0.014) (0.019) (0.020) (0.010) (0.012)
Studying outside school 0.011 0.010 0.029 -0.025 0.032 0.067** 0.030* 0.027

(0.030) (0.030) (0.025) (0.024) (0.024) (0.022) (0.015) (0.021)
Attending school, age 15 0.037** -0.005 0.017 -0.015 0.019 0.040** 0.002 0.022

(0.017) (0.023) (0.015) (0.012) (0.013) (0.012) (0.011) (0.014)
Sleep, age 15 0.029 0.007 -0.041 -0.048 -0.012 0.030 0.010 -0.028

(0.024) (0.046) (0.025) (0.036) (0.021) (0.022) (0.017) (0.027)
Self-esteem, age 12 0.129*** -0.001 0.060* 0.051 0.153*** 0.222*** 0.197*** 0.189***

(0.036) (0.029) (0.030) (0.031) (0.039) (0.030) (0.043) (0.034)
Constant -0.648 -0.142 -0.116 0.526 -1.090*** -1.081** -1.399*** -0.357

(0.450) (0.535) (0.443) (0.488) (0.346) (0.469) (0.317) (0.497)
R-squared 0.206 0.234 0.109 0.112 0.117 0.134 0.149 0.129
domestic=economic work 0.003 0.895 0.664 0.972 0.995 0.945 0.917 0.465
study=leisure 0.527 0.625 0.534 0.685 0.588 0.244 0.166 0.807
domestic work=leisure 0.009 0.756 0.724 0.844 0.535 0.039 0.874 0.242
economic work=leisure 0.234 0.618 0.678 0.661 0.574 0.160 0.922 0.472
School omitted
Domestic work, age 15 -0.058** -0.007 0.009 -0.004 0.000 -0.018 -0.001 -0.023

(0.020) (0.023) (0.024) (0.020) (0.015) (0.012) (0.015) (0.016)
Economic work, age 15 -0.021 -0.009 -0.003 -0.004 -0.006 -0.018 0.000 -0.011

(0.017) (0.018) (0.007) (0.010) (0.013) (0.019) (0.008) (0.012)
Studying outside school -0.026 0.015 0.012 -0.010 0.018 0.038 0.032 0.000

(0.040) (0.030) (0.019) (0.024) (0.021) (0.023) (0.019) (0.019)
Leisure, age 15 -0.037** 0.005 -0.017 0.015 -0.017 -0.041** 0.001 -0.030*

(0.017) (0.023) (0.015) (0.012) (0.013) (0.013) (0.011) (0.015)
Sleep, age 15 -0.008 0.012 -0.058 -0.033 -0.027 0.003 0.010 -0.052**

(0.025) (0.034) (0.027) (0.038) (0.020) (0.022) (0.016) (0.026)
Self-esteem, age 12 0.129*** -0.000 0.060* 0.051 0.154*** 0.223*** 0.198*** 0.189***

(0.036) (0.029) (0.030) (0.031) (0.038) (0.030) (0.043) (0.033)
Constant 0.017 0.035 0.719 0.289 -0.662** -0.527 -1.320** 0.376

(0.549) (0.491) (0.450) (0.448) (0.292) (0.402) (0.478) (0.560)
R-squared 0.206 0.234 0.109 0.112 0.116 0.134 0.149 0.132
domestic=economic work 0.003 0.895 0.664 0.972 0.755 0.992 0.936 0.429
study=leisure 0.713 0.736 0.254 0.310 0.194 0.002 0.048 0.178
domestic work=leisure 0.184 0.606 0.355 0.375 0.397 0.151 0.887 0.693
economic work=leisure 0.228 0.471 0.395 0.178 0.554 0.253 0.908 0.178
Observations 815 736 958 798 859 839 874 821

*** p<0.01, ** p<0.05, * p<0.1. Refer to table notes in Table 2.6 above.
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2.8 Discussion and conclusions

My findings show that in Ethiopia, India and Vietnam, domestic work is the most harmful

form of work for adolescents’ self-efficacy especially if it reduces time for school, indicat-

ing there is an immediate cost to work, especially when it comes at the price of education

(which is a long-term measure of risk mitigation). While the findings show that there are no

competencies learned via work, as opposed to the previous qualitative literature about adoles-

cents’ work in the YL countries (Morrow and Boyden 2018; Boyden, Porter, and Zharkevich

2021), there are little detrimental associations for work at the cost of leisure, which could be

explained by an environment where work is commonplace among adolescents, especially in

an environment where adolescents are expected to contribute to the family.

There are few associations between economic work and self-esteem or self-efficacy,

which in contrast to the initial hypotheses, was expected for Ethiopian adolescents being

‘work-oriented’ but is also seen in ’education-oriented’ countries. However, there is some

suggestive evidence that doing work in opposing ’gender roles’ e.g., boys doing domes-

tic work is associated with poorer self-esteem, demonstrating the importance of potential

’stigma’ in the types of work adolescents do, based on their environment.

Estimates are mostly relevant for self-efficacy, suggesting that the influences of ac-

tivities are different for self-efficacy and self-esteem. Since doing work and attending school

are more task achievement-based time inputs, these activities may be more strongly asso-

ciated to self-efficacy compared to self-esteem which are more affective. There may also

be few significant associations with self-esteem because the social standings of work and

attending school are considered of equal value in these communities.

Domestic work harms girls’ self-efficacy more than boys, in contrast to Borga (2019)

who does not find gendered differences. This difference to Borga (2019) is likely because I

use the YL younger cohort, where adolescents do less paid work, but hides the prevalence of

domestic work which burdens girls more, which means that if unpaid domestic work is not

considered a form of work, these gendered inequalities are not captured. Regardless of the

initial hypothesis that only Ethiopia and India are likely to have gendered gaps, all countries

exhibit a female-bias.
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In combination with findings by Keane, Krutikova, and Neal (2020), I show that do-

mestic and economic work in the YL countries are detrimental for both adolescents’ cogni-

tive skills as well as their self-esteem and self-efficacy, but only if it crowds out school/study

time rather than leisure. This expands on Borga (2019) who previously found that work ac-

tivities (paid or unpaid) are associated with a reduction in cognitive and social and emotional

competencies, which do not uncover how the results differ according to whether an addi-

tional hour of work come at the expense of fewer hours in school compared to fewer hours

in leisure. In addition to both these studies, I find that attending school or studying at the

expense of leisure are only productive for adolescents’ self-efficacy and self-esteem in Peru,

not in the other three YL countries, which may be explained by Peru’s sample (i.e., nation-

ally representative and urban), as well as the possibility that Peruvian adolescents are better

supervised or work in safer environments compared to other YL adolescents. While not

statistically significant, the coefficient estimates of additional time studying outside school

instead of attending school or leisure is still positive for both Peru and Vietnam, which sug-

gests better education systems compared to Ethiopia and India, that may be positively related

to adolescent competencies. Conversely, the education systems in Ethiopia and India may on

average, not allow beneficial environments (good peers, teachers), that allow socio-emotional

development.

In conclusion, work in developing countries may be harmful to youths’ competencies,

but it depends on the country studied, the type of work, and the activities within the time

budget. This relates back to Rogoff (2003) about how adolescents’ competencies developed

from work and play depend on the cultural environments. This is highlighted through the

cross-country differences; differences in gender norms may be driving the vulnerabilities of

work for girls, and the differential benefits of educational activities on competencies. This

provides important context in analyzing child labor, which is of a sensitive nature in policy

and the media. Policies that aim to reduce adolescents’ time in work should consider whether

spare time will be shifted into education (if returns are high enough) and not leisure, given

barriers to education.

Future studies that examine young people’s time allocation in developing countries
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should account for the full set of activities. Additionally, this study is limited since YL data is

unable to distinguish between different types of “leisure” activities i.e., resting and playing.

Note also that the YL data are not nationally representative and have poor-biased sampling,

and thus these findings cannot be generalised. Rather, this research exemplifies how adoles-

cents’ time use are related to their competencies in particularly low-resource settings. Future

research in developing countries should collect more disaggregated information on leisure

to help broaden empirical research on young people’s development in a more holistic way

rather than the sole focus on child labor.

86



Chapter 2 – How is adolescents’ time allocation associated with their self-esteem and
self-efficacy? Evidence from four developing countries

2.9 Appendix A

2.9.1 Indicators for self-esteem and self-efficacy

Table A2.1: List of questions for self-esteem and self-efficacy measures in the YL data

Generalised self-efficacy scale

1. I can always manage to solve difficult problems if I try hard enough
2. If someone opposes me, I can find the means and ways to get what I want
3. It is easy for me to stick to my aims and accomplish my goals
4. I am confident that I could deal efficiently with unexpected events
5. Thanks to my resourcefulness, I know how to handle unforeseen situations
6. I can solve most problems if I invest the necessary effort
7. I can remain calm when facing difficulties because I can rely on my coping abilities
8. When I am confronted with a problem, I can usually find several solutions
9. If I am in trouble, I can usually think of a solution
10. I can usually handle whatever comes my way

Generalised self-esteem scale

1. I do lots of important things
2. In general, I like being the way I am
3. Overall, I have a lot to be proud of
4. I can do things as well as most people
5. Other people think I am a good person
6. A lot of things about me are good
7. I’m as good as most other people
8. When I do something, I do it well

Each score; generalised self-esteem and generalised self-efficacy, are made up of the 8 and 10 items listed
respectively. All items are positively worded and measured in the same direction because piloting of reverse-
coded items did not perform well for the self-esteem scale, and found to be corrected when positively worded.
More details on the validity of the scores are reported in Yorke and Portela (2018).
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2.9.2 Validity of the self-esteem and self-efficacy scores

Table A2.2: Cronbach alpha’s for self-esteem and self-efficacy in Ethiopia

Item Obs Sign item-test
correlation

item-rest
correlation

average
inter item
correlation

alpha

Self-efficacy items
I can always manage to solve difficult problems if I try hard enough 1550 + 0.546 0.405 0.257 0.757
If someone opposes me, I can find the means and ways to get what I want 1548 + 0.457 0.302 0.271 0.770
It is easy for me to stick to my aims and accomplish my goals 1545 + 0.570 0.433 0.253 0.753
I am confident that I could deal efficiently with unexpected events 1546 + 0.642 0.521 0.242 0.742
Thanks to my resourcefulness, I know how to handle unforeseen circumstances 1549 + 0.600 0.469 0.248 0.748
I can solve most problems if I invest the necessary effort 1550 + 0.482 0.331 0.267 0.766
I can remain calm when facing difficulties because I can rely on my coping abilities 1546 + 0.594 0.461 0.250 0.750
When I am confronted with a problem, I can usually find several solutions 1547 + 0.631 0.507 0.244 0.743
If I am in trouble, I can usually think of a solution 1550 + 0.571 0.435 0.253 0.753
I can usually handle whatever comes in my way 1551 + 0.633 0.509 0.243 0.743
Test scale 0.253 0.771
Self-esteem items
I do lots of important things 1550 + 0.610 0.447 0.244 0.693
In general, I like being the way I am 1551 + 0.586 0.417 0.249 0.699
Overall, I have a lot to be proud of 1550 + 0.547 0.370 0.258 0.709
I can do things as well as most people 1551 + 0.563 0.390 0.254 0.705
Other people think I am a good person 1540 + 0.561 0.387 0.255 0.705
A lot of things about me are good 1551 + 0.662 0.512 0.232 0.679
I’m as good as most other people 1546 + 0.577 0.406 0.251 0.701
When I do something, I do it well 1551 + 0.582 0.412 0.250 0.700
Test scale 0.249 0.726
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Table A2.3: Cronbach alpha’s for self-esteem and self-efficacy in India

Item Obs Sign item-test
correlation

item-rest
correlation

average
inter item
correlation

alpha

Self-efficacy items
I can always manage to solve difficult problems if I try hard enough 1754 + 0.466 0.305 0.233 0.733
If someone opposes me, I can find the means and ways to get what I want 1746 + 0.452 0.289 0.235 0.734
It is easy for me to stick to my aims and accomplish my goals 1726 + 0.411 0.240 0.241 0.741
I am confident that I could deal efficiently with unexpected events 1747 + 0.610 0.473 0.211 0.706
Thanks to my resourcefulness, I know how to handle unforeseen circumstances 1738 + 0.638 0.507 0.207 0.702
I can solve most problems if I invest the necessary effort 1741 + 0.520 0.365 0.225 0.723
I can remain calm when facing difficulties because I can rely on my coping abilities 1750 + 0.602 0.462 0.213 0.708
When I am confronted with a problem, I can usually find several solutions 1741 + 0.603 0.466 0.212 0.708
If I am in trouble, I can usually think of a solution 1749 + 0.591 0.451 0.214 0.710
I can usually handle whatever comes in my way 1750 + 0.591 0.452 0.214 0.710
Test scale 0.220 0.739
Self-esteem
I do lots of important things 1740 + 0.543 0.346 0.187 0.617
In general, I like being the way I am 1750 + 0.458 0.243 0.204 0.642
Overall, I have a lot to be proud of 1732 + 0.498 0.291 0.196 0.631
I can do things as well as most people 1755 + 0.483 0.272 0.200 0.636
Other people think I am a good person 1710 + 0.602 0.418 0.174 0.596
A lot of things about me are good 1738 + 0.630 0.454 0.169 0.587
I’m as good as most other people 1744 + 0.594 0.407 0.176 0.599
When I do something, I do it well 1752 + 0.502 0.296 0.195 0.629
Test scale 0.188 0.649
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Table A2.4: Cronbach alpha’s for self-esteem and self-efficacy in Peru

Item Obs Sign item-test
correlation

item-rest
correlation

average
inter item
correlation

alpha

Self-efficacy items
I can always manage to solve difficult problems if I try hard enough 1698 + 0.646 0.524 0.236 0.736
If someone opposes me, I can find the means and ways to get what I want 1698 + 0.340 0.173 0.285 0.782
It is easy for me to stick to my aims and accomplish my goals 1698 + 0.531 0.387 0.255 0.754
I am confident that I could deal efficiently with unexpected events 1696 + 0.529 0.384 0.255 0.755
Thanks to my resourcefulness, I know how to handle unforeseen circumstances 1698 + 0.611 0.482 0.242 0.742
I can solve most problems if I invest the necessary effort 1696 + 0.606 0.476 0.243 0.743
I can remain calm when facing difficulties because I can rely on my coping abilities 1697 + 0.639 0.516 0.237 0.737
When I am confronted with a problem, I can usually find several solutions 1698 + 0.577 0.441 0.247 0.747
If I am in trouble, I can usually think of a solution 1698 + 0.598 0.466 0.244 0.744
I can usually handle whatever comes in my way 1697 + 0.612 0.483 0.242 0.741
Test scale 0.249 0.768
Self-esteem
I do lots of important things 1698 + 0.559 0.387 0.266 0.717
In general, I like being the way I am 1698 + 0.608 0.446 0.255 0.705
Overall, I have a lot to be proud of 1698 + 0.591 0.426 0.258 0.709
I can do things as well as most people 1698 + 0.607 0.447 0.255 0.705
Other people think I am a good person 1697 + 0.571 0.402 0.263 0.714
A lot of things about me are good 1697 + 0.637 0.483 0.248 0.698
I’m as good as most other people 1698 + 0.572 0.403 0.263 0.714
When I do something, I do it well 1697 + 0.594 0.429 0.258 0.708
Test scale 0.258 0.736
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Table A2.5: Cronbach alpha’s for self-esteem and self-efficacy in Vietnam

Item Obs Sign item-test
correlation

item-rest
correlation

average
inter item
correlation

alpha

Self-efficacy
I can always manage to solve difficult problems if I try hard enough 1695 + 0.462 0.291 0.201 0.694
If someone opposes me, I can find the means and ways to get what I want 1687 + 0.324 0.137 0.221 0.718
It is easy for me to stick to my aims and accomplish my goals 1685 + 0.546 0.389 0.189 0.677
I am confident that I could deal efficiently with unexpected events 1686 + 0.616 0.475 0.178 0.661
Thanks to my resourcefulness, I know how to handle unforeseen circumstances 1680 + 0.552 0.397 0.188 0.675
I can solve most problems if I invest the necessary effort 1693 + 0.478 0.309 0.198 0.690
I can remain calm when facing difficulties because I can rely on my coping abilities 1689 + 0.616 0.475 0.178 0.662
When I am confronted with a problem, I can usually find several solutions 1693 + 0.578 0.427 0.184 0.670
If I am in trouble, I can usually think of a solution 1692 + 0.489 0.322 0.197 0.688
I can usually handle whatever comes in my way 1690 + 0.564 0.411 0.186 0.673
Test scale 0.192 0.704
Self-esteem
I do lots of important things 1681 + 0.549 0.353 0.187 0.617
In general, I like being the way I am 1690 + 0.436 0.218 0.211 0.652
Overall, I have a lot to be proud of 1689 + 0.527 0.327 0.192 0.625
I can do things as well as most people 1689 + 0.572 0.381 0.183 0.610
Other people think I am a good person 1666 + 0.500 0.296 0.197 0.632
A lot of things about me are good 1680 + 0.597 0.413 0.178 0.602
I’m as good as most other people 1679 + 0.601 0.418 0.177 0.600
When I do something, I do it well 1687 + 0.534 0.333 0.190 0.622
Test scale 0.189 0.651
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Table A2.6: Description of standardised socio-emotional scores, age 12 and 15

Raw score Standardised score
Self-esteem Self-efficacy Self-esteem Self-efficacy

Age 12 Age 15 Age 12 Age 15 Age 12 Age 15 Age 12 Age 15
Ethiopia
Mean 25.12 25.00 29.26 30.34 0.01 0.00 0.01 0.01
Median 25.00 25.00 30.00 30.00 -0.06 -0.04 0.11 -0.07
SD 3.09 2.49 4.01 3.26 0.63 0.59 0.60 0.57
Min 6.00 14.00 5.00 17.00 -3.22 -2.10 -2.78 -2.24
Max 32.00 32.00 40.00 40.00 1.43 1.68 1.63 1.70
India
Mean 0.01 0.00 0.01 0.00 24.58 24.47 29.31 31.15
Median -0.16 -0.14 -0.03 -0.06 24.00 24.00 30.00 31.00
SD 0.60 0.54 0.62 0.55 2.90 2.54 4.74 3.33
Min -2.66 -1.89 -3.00 -2.78 11.00 12.00 5.00 8.00
Max 1.59 1.75 1.61 1.65 32.00 32.00 40.00 40.00
Peru
Mean 0.01 0.00 0.01 0.00 24.96 25.08 29.55 30.42
Median -0.02 -0.05 0.04 -0.07 25.00 25.00 30.00 30.00
SD 0.57 0.59 0.51 0.57 2.70 2.42 3.63 3.17
Min -2.08 -3.73 -1.82 -2.24 14.00 10.00 6.00 18.00
Max 1.53 1.71 1.59 1.70 32.00 32.00 40.00 40.00
Vietnam
Mean 0.01 0.01 0.01 0.01 22.20 22.08 28.34 28.74
Median -0.01 0.03 0.01 0.03 22.00 22.00 28.00 29.00
SD 0.56 0.54 0.51 0.52 2.53 2.41 2.95 2.82
Min -3.14 -2.54 -2.54 -1.87 8.00 6.00 14.00 17.00
Max 2.16 1.98 1.88 2.16 32.00 30.00 39.00 40.00
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Table A2.7: Sample description of adolescents not included in the analytical sample

Ethiopia India Peru Vietnam
Female 0.44 0.56 0.52 0.52
Age in months 181.07 179.89 179.49 183.17
Height for age z-score, age 5 -1.59 -1.95 -2.03 -1.48
Mathematics IRT score, age 12 431.19 441.89 474.79 567.12
Oromo/ Scheduled Caste 0.32 0.19 0.00
Amhara/Backward Caste/Majority Kinh 0.25 0.47 0.78
Tigrian/ Scheduled Tribe 0.18 0.14 0.00
Other ethnicity/Caste 0.25 0.20 0.22
Mother’s language: Spanish 0.50
No religion 0.00 0.00 0.02 0.85
Christian 0.00 0.06 0.00 0.02
Muslim 0.17 0.04 0.00 0.00
Buddhist 0.00 0.01 0.00 0.08
Hindu 0.00 0.90 0.00 0.00
Catholic 0.01 0.00 0.85 0.00
Protestant 0.06 0.00 0.00 0.02
Orthodox 0.74 0.00 0.00 0.00
Evangelist 0.00 0.00 0.12 0.00
Mormon 0.00 0.00 0.01 0.00
Ancestor Worship 0.00 0.00 0.00 0.02
Cao Dai 0.00 0.00 0.00 0.02
Other 0.01 0.00 0.00 0.00
Mother’s age, child 0/1 27.37 24.12 29.05 26.55
Caregiver’s agency score, adolescent age 8 -0.04 -0.26 -0.02 0.00
Caregiver’s pride score, adolescent age 8 -0.06 -0.22 -0.07 -0.10
Caregiver’s education:
≤ Incomplete primary education 0.86 0.87 0.53 0.46
Up to lower secondary 0.10 0.10 0.21 0.45
Up to upper secondary 0.00 0.00 0.13 0.02
Higher education 0.04 0.02 0.13 0.07
Adolescent is oldest in household 0.30 0.37 0.34 0.44
Number of siblings 3.67 1.63 2.50 1.70
Both parents in household 0.73 0.88 0.73 0.92
Household size 5.55 4.75 4.96 4.36
Household in urban location 0.39 0.17 0.63 0.31
Wealth tercile 0.40 0.58 0.55 0.67
Max observations 252 135 109 196
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2.10 Appendix B

2.10.1 Time allocation across age

Table A2.8: Time allocation across age for Ethiopia and India

Age 5 Age 8 Age 12 Age 15
Mean SD Mean SD Mean SD Mean SD

Ethiopia (unconditional hours)
Domestic work 1.13 1.83 2.47 1.96 2.46 1.70 2.72 1.78
Economic work 0.57 1.53 1.53 2.25 1.65 2.15 1.84 2.53
Attending school 1.92 3.18 4.90 2.54 5.62 1.76 5.33 1.97
Studying outside school 0.26 0.55 0.99 0.88 1.50 0.94 1.84 1.16
Leisure 9.00 3.50 4.44 2.39 3.43 1.73 3.42 1.78
Sleep 10.66 1.24 9.67 1.00 9.34 1.00 8.85 0.99
Ethiopia (conditional hours i.e., only those performing activity)
Domestic work 2.91 1.87 2.92 1.79 2.83 1.51 3.00 1.63
Economic work 3.33 2.12 3.65 2.08 3.38 1.90 3.76 2.42
Attending school 6.89 1.42 5.90 1.35 5.93 1.19 5.83 1.15
Studying outside school 1.24 0.50 1.48 0.67 1.71 0.80 2.09 1.00
Leisure 9.01 3.48 4.45 2.39 3.45 1.72 3.47 1.75
Sleep 10.66 1.24 9.67 1.00 9.34 1.00 8.85 0.99
India (unconditional hours)
Domestic work 0.23 0.64 0.55 0.86 1.00 0.99 1.36 1.27
Economic work 0.00 0.03 0.02 0.35 0.21 1.19 0.82 2.47
Attending school 5.74 2.07 7.68 1.12 8.00 1.75 7.83 3.01
Studying outside school 1.04 1.14 1.83 1.10 1.92 1.16 2.11 1.40
Leisure 5.72 2.82 4.77 1.68 3.92 1.63 3.57 1.79
Sleep 9.83 0.93 9.14 0.92 8.96 0.85 8.29 0.87
India (conditional hours i.e., only those performing activity)
Domestic work 1.42 0.90 1.49 0.78 1.42 0.89 1.79 1.17
Economic work 1.00 0.00 2.32 2.65 4.38 3.37 5.90 3.73
Attending school 6.24 1.25 7.76 0.81 8.27 0.95 8.85 1.09
Studying outside school 1.68 1.01 2.01 0.98 2.05 1.08 2.46 1.19
Leisure 5.73 2.81 4.77 1.68 3.93 1.63 3.59 1.78
Sleep 9.83 0.93 9.14 0.92 8.96 0.85 8.29 0.87
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Table A2.9: Time allocation across age for Peru and Vietnam

Age 5 Age 8 Age 12 Age 15
Mean SD Mean SD Mean SD Mean SD

Peru (unconditional hours)
Domestic work 0.78 1.11 1.35 1.21 2.03 1.38 1.99 1.54
Economic work 0.09 0.58 0.26 0.68 0.59 1.10 0.53 1.53
Attending school 3.64 1.84 5.98 0.98 6.06 0.85 6.87 2.00
Studying outside school 1.20 0.84 1.87 0.83 1.85 0.91 2.07 1.09
Leisure 4.09 2.13 4.16 1.70 3.66 1.44 3.49 1.59
Sleep 10.11 1.16 9.64 0.97 9.53 0.99 8.67 1.17
Peru (conditional hours i.e., only those performing activity)
Domestic work 1.62 1.09 1.80 1.07 2.26 1.27 2.28 1.43
Economic work 2.01 1.87 1.58 0.88 2.09 1.09 2.90 2.42
Attending school 4.41 0.83 6.05 0.76 6.08 0.78 7.23 1.27
Studying outside school 1.47 0.68 1.90 0.79 1.89 0.87 2.18 1.00
Leisure 4.10 2.13 4.18 1.68 3.67 1.43 3.50 1.58
Sleep 10.12 1.13 9.65 0.95 9.53 0.99 8.67 1.15
Vietnam (unconditional hours)
Domestic work 0.11 0.49 0.80 0.98 1.56 1.33 1.72 1.42
Economic work 0.01 0.12 0.12 0.62 0.45 1.09 1.47 2.80
Attending school 5.48 2.73 4.97 1.37 5.39 1.54 5.01 2.84
Studying outside school 0.61 0.77 2.78 1.51 2.64 1.42 2.55 1.85
Leisure 7.74 2.71 5.62 1.73 4.92 2.09 4.71 2.49
Sleep 10.01 1.03 9.70 0.99 9.02 1.03 8.47 1.16
Vietnam (conditional hours i.e., only those performing activity)
Domestic work 1.72 1.03 1.53 0.84 1.91 1.22 2.00 1.34
Economic work 1.80 1.30 2.55 1.45 2.00 1.51 3.92 3.37
Attending school 5.88 2.38 5.03 1.26 5.57 1.20 6.26 1.51
Studying outside school 1.34 0.57 2.86 1.45 2.82 1.28 3.29 1.41
Leisure 7.75 2.70 5.62 1.72 4.94 2.07 4.71 2.49
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2.11 Appendix C

2.11.1 Full regression estimates

Table A2.10: Full estimates, attending school omitted

Ethiopia India Peru Vietnam
SEF SES SEF SES SEF SES SEF SES

Domestic work, age 15 -0.031** -0.037** -0.037** 0.007 -0.013 -0.007 -0.015 -0.008
(0.014) (0.018) (0.015) (0.015) (0.008) (0.009) (0.008) (0.011)

Economic work, age 15 -0.017 -0.012 -0.025** -0.006 -0.012 -0.011 -0.007 -0.003
(0.012) (0.015) (0.009) (0.005) (0.011) (0.011) (0.007) (0.007)

Studying outside school -0.002 -0.005 -0.006 0.001 -0.002 0.024* 0.011 0.019
(0.031) (0.033) (0.013) (0.014) (0.015) (0.014) (0.012) (0.015)

Leisure, age 15 -0.002 -0.020 -0.013 0.004 -0.027** -0.029** -0.001 -0.009
(0.016) (0.016) (0.010) (0.010) (0.009) (0.009) (0.009) (0.009)

Sleep, age 15 0.013 -0.000 -0.036 -0.048 -0.023 -0.014 -0.005 -0.012
(0.013) (0.020) (0.033) (0.025) (0.013) (0.015) (0.014) (0.016)

Lagged score, age 12 0.081** 0.073*** 0.115*** 0.057** 0.208*** 0.199*** 0.170*** 0.187***
(0.029) (0.020) (0.025) (0.023) (0.028) (0.018) (0.032) (0.031)

Adolescent characteristics
Female 0.002 0.032 -0.031 0.016 -0.018 0.056* 0.013 -0.003

(0.047) (0.051) (0.041) (0.043) (0.024) (0.028) (0.027) (0.034)
Age in months -0.000 -0.002 0.008** -0.001 -0.000 0.003 0.006 0.002

(0.004) (0.003) (0.003) (0.004) (0.004) (0.005) (0.003) (0.003)
Height-for-age z-score, age 5 0.020* 0.021 0.001 0.005 0.012 0.019 0.023 0.022**

(0.011) (0.013) (0.012) (0.014) (0.011) (0.014) (0.014) (0.009)
Maths IRT score, age 12 0.000 -0.000 0.001*** 0.000 0.001*** 0.000 0.000 0.000*

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Ethnicity or Caste (ref category: Omoro (ET), Backward Caste (IN) and Majority Kinh (VN))
Mother’s first language is Spanish 0.012 -0.044

(0.053) (0.032)
Scheduled Caste (IN)/ Amhara (ET) -0.142 -0.071 0.026 0.027

(0.087) (0.085) (0.038) (0.036)
Scheduled Tribe (IN)/Tigrian (ET) -0.146** -0.184** 0.021 0.026

(0.063) (0.085) (0.066) (0.042)
Other ethnicity/caste -0.191*** -0.126** -0.034 -0.005 -0.128* -0.089**

(0.052) (0.055) (0.047) (0.030) (0.066) (0.042)
Family and household characteristics
Mother’s age when child was 0/1 -0.000 0.001 -0.001 -0.001 0.001 0.003 -0.003 -0.002

(0.003) (0.002) (0.003) (0.003) (0.003) (0.003) (0.003) (0.002)
Caregiver’s educ: Up to lower secondary 0.030 0.104* -0.004 -0.072* -0.036 0.015 -0.023 0.009

(0.062) (0.055) (0.047) (0.036) (0.033) (0.037) (0.043) (0.054)
Caregiver’s educ: Up to upper secondary -0.173 -0.039 -0.539** -0.476*** -0.058 -0.028 0.016 0.019

(0.419) (0.305) (0.201) (0.097) (0.055) (0.052) (0.105) (0.095)
Caregiver’s educ: Higher education 0.073 0.050 0.146** -0.036 -0.011 0.025 -0.044 0.000

(0.074) (0.056) (0.052) (0.057) (0.046) (0.047) (0.056) (0.090)
Caregiver’s agency index, child age 8 0.001 0.051** -0.032 0.027 0.039 0.015 -0.003 -0.020

(0.019) (0.023) (0.021) (0.028) (0.024) (0.032) (0.024) (0.037)
Caregiver’s pride index, child age 8 0.009 -0.005 0.030 -0.040* 0.013 0.027 0.026 0.051**

(0.032) (0.032) (0.021) (0.023) (0.020) (0.019) (0.016) (0.023)
Continued in the next page
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Table A2.10 cont’d: Full estimates, attending school omitted

Continued from the previous page
Ethiopia India Peru Vietnam

SEF SES SEF SES SEF SES SEF SES
Adolescent is oldest in household 0.054 -0.018 0.011 0.007 0.053 0.074 0.003 0.019

(0.037) (0.030) (0.032) (0.025) (0.042) (0.058) (0.034) (0.035)
Number of siblings -0.000 -0.016** 0.013 0.002 -0.005 -0.002 0.021 0.022*

(0.012) (0.007) (0.012) (0.015) (0.013) (0.014) (0.013) (0.012)
Both parents in household -0.001 -0.027 0.019 0.011 0.036 0.074** 0.030 0.045

(0.037) (0.032) (0.045) (0.046) (0.048) (0.034) (0.051) (0.044)
Household size 0.022** 0.029** 0.002 -0.002 0.002 0.013 -0.020* -0.021**

(0.010) (0.011) (0.006) (0.006) (0.008) (0.010) (0.011) (0.009)
Household in urban area 0.162*** 0.054 -0.073 -0.046 0.012 -0.037 -0.311*** -0.212***

(0.035) (0.038) (0.058) (0.035) (0.032) (0.031) (0.049) (0.064)
Bottom wealth tercile -0.094* -0.113** -0.035 -0.032 -0.028 -0.012 0.059 0.050

(0.052) (0.051) (0.038) (0.043) (0.034) (0.042) (0.037) (0.055)
Middle wealth tercile -0.057 -0.065 -0.003 -0.013 -0.014 -0.023 -0.020 0.024

(0.047) (0.045) (0.040) (0.043) (0.035) (0.036) (0.030) (0.038)
Lagged time inputs
Domestic work, age 12 -0.002 -0.005 0.020 0.002 0.004 0.004 -0.000 0.006

(0.010) (0.012) (0.012) (0.020) (0.012) (0.012) (0.012) (0.014)
Economic work, age 12 -0.013* -0.010 0.036 -0.012 0.026** 0.016 -0.028** -0.034**

(0.007) (0.012) (0.021) (0.016) (0.012) (0.011) (0.011) (0.014)
Studying outside school, age 12 -0.006 0.012 0.026** -0.007 0.027 0.035 0.011 0.005

(0.012) (0.019) (0.011) (0.015) (0.020) (0.021) (0.017) (0.016)
Leisure, age 12 -0.006 0.006 0.016* -0.019 0.023* 0.013 -0.013 -0.005

(0.008) (0.012) (0.009) (0.013) (0.011) (0.018) (0.011) (0.010)
Sleep, age12 -0.035** -0.028* 0.006 -0.026 0.043*** 0.030* 0.007 0.019

(0.013) (0.015) (0.018) (0.021) (0.015) (0.015) (0.020) (0.014)
Constant -0.009 0.469 -1.469** 0.677 -0.986 -1.567* -0.733 -0.837

(0.791) (0.586) (0.658) (0.765) (0.721) (0.857) (0.815) (0.846)
R-squared 0.182 0.190 0.135 0.074 0.148 0.113 0.130 0.122
p-value joint test 0.036 0.045 0.026 0.137 0.186 0.013 0.263 0.163
p-value domestic = economic work 0.313 0.030 0.422 0.434 0.936 0.810 0.255 0.577
p-value study = leisure 0.983 0.540 0.681 0.833 0.057 0.001 0.113 0.058
p-value domestic work = leisure 0.081 0.274 0.089 0.876 0.202 0.115 0.240 0.940
p-value economic work = leisure 0.227 0.453 0.254 0.332 0.158 0.193 0.534 0.533
Observations 1,551 1,551 1,756 1,756 1,698 1,698 1,695 1,695

Note: ***p<0.01, **p<0.05, *p<0.1. Standard errors are reported in parentheses, clustered at each country’s cluster level in Round 5 (age 15).
All estimates control for adolescent, caregiver and household characteristics, time allocation at age 12 and month of interview. For brevity, ado-
lescent’s detailed religion indicators were controlled for but are not reported here.
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Table A2.11: Full estimates, leisure omitted

Ethiopia India Peru Vietnam
SEF SES SEF SES SEF SES SEF SES

Domestic work, age 15 -0.030* -0.017 -0.025* 0.003 0.004 0.009 -0.015 -0.000
(0.016) (0.015) (0.014) (0.018) (0.009) (0.011) (0.011) (0.012)

Economic work, age 15 -0.016 0.009 -0.012 -0.010 0.011 0.011 -0.007 0.005
(0.012) (0.011) (0.011) (0.010) (0.010) (0.014) (0.010) (0.009)

Studying outside school -0.001 0.015 0.007 -0.003 0.018 0.044** 0.012 0.028*
(0.025) (0.025) (0.016) (0.015) (0.012) (0.013) (0.008) (0.014)

School, age 15 0.002 0.020 0.013 -0.004 0.027** 0.027** 0.001 0.008
(0.016) (0.016) (0.010) (0.010) (0.010) (0.008) (0.010) (0.009)

Sleep, age 15 0.015 0.020 -0.023 -0.052* -0.002 0.005 -0.004 -0.004
(0.021) (0.023) (0.034) (0.027) (0.011) (0.014) (0.013) (0.017)

Lagged score, age 12 0.081** 0.073*** 0.115*** 0.057** 0.206*** 0.199*** 0.170*** 0.187***
(0.029) (0.020) (0.025) (0.023) (0.028) (0.018) (0.032) (0.031)

Adolescent characteristics
Female 0.002 0.032 -0.031 0.016 -0.022 0.054* 0.014 -0.003

(0.047) (0.051) (0.041) (0.043) (0.024) (0.028) (0.027) (0.033)
Age in months -0.000 -0.002 0.008** -0.001 -0.001 0.003 0.006 0.002

(0.004) (0.003) (0.003) (0.004) (0.004) (0.005) (0.003) (0.003)
Height-for-age z-score, age 5 0.020* 0.021 0.001 0.005 0.010 0.017 0.024 0.022**

(0.011) (0.013) (0.012) (0.014) (0.010) (0.013) (0.014) (0.009)
Maths IRT score, age 12 0.000 -0.000 0.001*** 0.000 0.001*** 0.000 0.000 0.000*

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Ethnicity or Caste (ref category: Omoro (ET), Backward Caste (IN) and Majority Kinh (VN))
Mother’s first language is Spanish 0.004 -0.050

(0.051) (0.031)
Scheduled Caste (IN)/Amhara (ET) -0.142 -0.071 0.021 0.027

(0.087) (0.085) (0.066) (0.036)
Scheduled Tribe (IN)/Tigrian (ET) -0.146** -0.184** 0.026 0.026

(0.063) (0.085) (0.038) (0.042)
Other ethnicity/caste -0.191*** -0.126** -0.034 -0.005 -0.128* -0.090**

(0.052) (0.055) (0.047) (0.030) (0.066) (0.041)
Family and household characteristics
Mother’s age when child was 0/1 -0.000 0.001 -0.001 -0.001 0.001 0.003 -0.003 -0.002

(0.003) (0.002) (0.003) (0.003) (0.003) (0.003) (0.003) (0.002)
Caregiver’s educ: Up to lower secondary 0.030 0.104* -0.004 -0.072* -0.033 0.016 -0.023 0.009

(0.062) (0.055) (0.047) (0.036) (0.033) (0.037) (0.043) (0.054)
Caregiver’s educ: Up to upper secondary -0.172 -0.039 -0.539** -0.476*** -0.056 -0.027 0.014 0.017

(0.419) (0.305) (0.201) (0.097) (0.053) (0.051) (0.105) (0.096)
Caregiver’s educ: Higher education 0.073 0.050 0.146** -0.036 -0.015 0.024 -0.045 0.000

(0.074) (0.056) (0.052) (0.057) (0.047) (0.048) (0.056) (0.090)
Caregiver’s agency index, child age 8 0.001 0.051** -0.032 0.027 0.038 0.014 -0.003 -0.020

(0.019) (0.023) (0.021) (0.028) (0.023) (0.031) (0.025) (0.036)
Caregiver’s pride index, child age 8 0.009 -0.005 0.030 -0.040* 0.013 0.026 0.026 0.051**

(0.032) (0.032) (0.021) (0.023) (0.019) (0.018) (0.016) (0.023)
Continued in the next page
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Table A2.11 cont’d: Full estimates, leisure omitted

Continued from the previous page
Ethiopia India Peru Vietnam

SEF SES SEF SES SEF SES SEF SES
Oldest in household 0.054 -0.018 0.011 0.007 0.049 0.071 0.003 0.019

(0.037) (0.030) (0.032) (0.025) (0.041) (0.058) (0.034) (0.035)
Number of siblings -0.000 -0.016** 0.013 0.002 -0.004 -0.001 0.021 0.022*

(0.012) (0.007) (0.012) (0.015) (0.013) (0.014) (0.013) (0.012)
Both parents in household -0.001 -0.027 0.019 0.011 0.024 0.064* 0.030 0.045

(0.037) (0.032) (0.045) (0.046) (0.050) (0.033) (0.051) (0.044)
Household size 0.022** 0.029** 0.002 -0.002 0.001 0.012 -0.020* -0.021**

(0.010) (0.011) (0.006) (0.006) (0.007) (0.010) (0.011) (0.009)
Household in urban area 0.162*** 0.054 -0.073 -0.046 0.021 -0.034 -0.314*** -0.210***

(0.035) (0.038) (0.058) (0.035) (0.036) (0.032) (0.048) (0.064)
Bottom wealth tercile -0.094* -0.113** -0.035 -0.032 -0.030 -0.015 0.060 0.050

(0.052) (0.051) (0.038) (0.043) (0.035) (0.041) (0.037) (0.055)
Middle wealth tercile -0.057 -0.065 -0.003 -0.013 -0.015 -0.025 -0.019 0.024

(0.047) (0.045) (0.040) (0.043) (0.036) (0.036) (0.029) (0.038)
Lagged time inputs
Domestic work, age 12 0.004 -0.011 0.003 0.021 -0.002 0.001 0.012 0.012

(0.008) (0.013) (0.012) (0.025) (0.009) (0.011) (0.011) (0.013)
Economic work, age 12 -0.007 -0.016 0.020 0.007 0.019* 0.012 -0.016 -0.029

(0.008) (0.011) (0.025) (0.019) (0.011) (0.009) (0.013) (0.018)
Studying outside school, age 12 0.000 0.005 0.010 0.012 0.019 0.029 0.023 0.010

(0.015) (0.014) (0.013) (0.015) (0.018) (0.020) (0.015) (0.014)
Leisure, age 12 0.006 -0.006 -0.016* 0.019 0.032 0.013 0.013 0.010

(0.008) (0.012) (0.009) (0.013) (0.020) (0.020) (0.012) (0.011)
Sleep, age12 -0.029* -0.034** -0.010 -0.007 0.038*** 0.026* 0.019 0.025**

(0.016) (0.015) (0.021) (0.018) (0.012) (0.014) (0.013) (0.012)
Constant -0.198 0.136 -1.385 0.308 -1.445* -2.059** -1.050 -1.198

(0.760) (0.525) (0.818) (0.747) (0.727) (0.812) (0.800) (0.700)
R-squared 0.182 0.190 0.135 0.074 0.149 0.113 0.130 0.122
p-value joint test 0.054 0.047 0.012 0.082 0.025 0.001 0.234 0.241
p-value domestic = economic work 0.313 0.030 0.422 0.434 0.598 0.915 0.236 0.555
p-value study = leisure 0.945 0.885 0.652 0.960 0.611 0.247 0.427 0.251
p-value domestic work = leisure 0.038 0.058 0.024 0.659 0.040 0.063 0.106 0.493
p-value economic work = leisure 0.169 0.447 0.011 0.259 0.236 0.178 0.355 0.683
Observations 1,551 1,551 1,756 1,756 1,698 1,698 1,695 1,695

Note: ***p<0.01, **p<0.05, *p<0.1. Standard errors are reported in parentheses, clustered at each country’s cluster level in Round 5 (age 15).
All estimates control for adolescent, caregiver and household characteristics, time allocation at age 12 and month of interview. For brevity, ado-
lescent’s detailed religion indicators were controlled for but are not reported here.
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2.12 Appendix D

2.12.1 Multiple hypotheses tests

Table A2.12: Romano-wolf p-values of baseline VA estimates, school omitted

Ethiopia India Peru Vietnam
School omitted Model Resample

p-val
Romano-

wolf
Model Resample

p-val
Romano-

wolf
Model Resample

p-val
Romano-

wolf
Model Resample

p-val
Romano-

wolf
Domestic work
self-efficacy 0.014 0.020 0.020 0.003 0.030 0.030 0.180 0.158 0.228 0.147 0.069 0.119
self-esteem 0.005 0.020 0.020 0.580 0.584 0.584 0.446 0.317 0.317 0.471 0.465 0.465
Economic work
self-efficacy 0.090 0.129 0.267 0.000 0.010 0.010 0.258 0.376 0.545 0.277 0.337 0.525
self-esteem 0.260 0.386 0.386 0.383 0.297 0.297 0.246 0.327 0.545 0.612 0.654 0.654
Study
self-efficacy 0.905 0.931 0.941 0.701 0.733 0.921 0.886 0.881 0.881 0.319 0.396 0.396
self-esteem 0.774 0.852 0.941 0.995 1.000 1.000 0.120 0.099 0.198 0.146 0.297 0.366
Leisure
self-efficacy 0.883 0.960 0.960 0.134 0.188 0.287 0.009 0.010 0.010 0.961 0.980 0.980
self-esteem 0.074 0.149 0.238 0.667 0.693 0.693 0.006 0.010 0.010 0.220 0.287 0.475
Sleep
self-efficacy 0.462 0.248 0.495 0.054 0.287 0.287 0.089 0.050 0.129 0.745 0.782 0.782
self-esteem 0.992 0.990 0.990 0.011 0.109 0.208 0.316 0.337 0.337 0.343 0.426 0.663

Note: All Romano-Wolf p-values are based on 100 replications.
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Table A2.13: Romano-wolf p-values of baseline VA estimates, leisure omitted

Ethiopia India Peru Vietnam
Leisure omitted Model Resample

p-val
Romano-

wolf
Model Resample

p-val
Romano-

wolf
Model Resample

p-val
Romano-

wolf
Model Resample

p-val
Romano-

wolf
Domestic work
self-efficacy 0.011 0.059 0.079 0.068 0.040 0.218 0.713 0.673 0.673 0.141 0.149 0.208
self-esteem 0.166 0.317 0.317 0.810 0.881 0.881 0.371 0.475 0.624 0.984 0.980 0.980
Economic work
self-efficacy 0.114 0.287 0.356 0.212 0.149 0.267 0.282 0.267 0.555 0.353 0.574 0.733
self-esteem 0.401 0.545 0.545 0.342 0.337 0.337 0.339 0.485 0.555 0.484 0.525 0.733
Study
self-efficacy 0.966 0.951 0.951 0.607 0.584 0.782 0.194 0.158 0.158 0.188 0.059 0.059
self-esteem 0.372 0.634 0.723 0.795 0.772 0.782 0.003 0.010 0.010 0.006 0.040 0.050
School
self-efficacy 0.882 0.921 0.921 0.134 0.208 0.337 0.003 0.010 0.010 0.943 0.921 0.921
self-esteem 0.074 0.238 0.376 0.667 0.792 0.792 0.004 0.010 0.010 0.250 0.347 0.505
Sleep
self-efficacy 0.386 0.525 0.535 0.203 0.446 0.446 0.912 0.822 0.881 0.762 0.772 0.980
self-esteem 0.253 0.426 0.535 0.005 0.089 0.208 0.692 0.703 0.881 0.767 0.852 0.980

Note: All Romano-Wolf p-values are based on 100 replications.
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Table A2.14: Romano-wolf p-values of sex estimates, school omitted

Ethiopia India Peru Vietnam
MALE Model Resample

p-val
Romano-

wolf
Model Resample

p-val
Romano-

wolf
Model Resample

p-val
Romano-

wolf
Model Resample

p-val
Romano-

wolf
Domestic work
self-efficacy 0.050 0.119 0.119 0.365 0.495 0.743 0.975 0.970 0.990 0.825 0.782 0.921
self-esteem 0.002 0.010 0.010 0.582 0.624 0.743 0.983 0.941 0.990 1.000 1.000 1.000
Economic work
self-efficacy 0.267 0.347 0.347 0.028 0.129 0.139 0.266 0.337 0.525 0.655 0.663 0.871
self-esteem 0.094 0.178 0.238 0.980 0.960 0.960 0.605 0.644 0.644 0.891 0.921 0.921
Study
self-efficacy 0.884 0.911 0.911 0.986 0.960 0.960 0.404 0.347 0.594 0.200 0.257 0.257
self-esteem 0.314 0.505 0.673 0.781 0.713 0.901 0.683 0.663 0.663 0.073 0.050 0.139
Leisure
self-efficacy 0.977 0.980 0.980 0.165 0.139 0.248 0.202 0.149 0.257 0.369 0.564 0.663
self-esteem 0.009 0.020 0.030 0.224 0.257 0.257 0.371 0.297 0.297 0.852 0.832 0.832
Sleep
self-efficacy 0.075 0.040 0.158 0.771 0.822 0.822 0.259 0.178 0.238 0.067 0.069 0.109
self-esteem 0.877 0.891 0.891 0.059 0.109 0.248 0.184 0.139 0.238 0.489 0.436 0.436

Ethiopia India Peru Vietnam
FEMALE Model Resample

p-val
Romano-

wolf
Model Resample

p-val
Romano-

wolf
Model Resample

p-val
Romano-

wolf
Model Resample

p-val
Romano-

wolf
Domestic work
self-efficacy 0.175 0.307 0.446 0.007 0.030 0.030 0.095 0.040 0.079 0.051 0.040 0.079
self-esteem 0.708 0.812 0.812 0.574 0.624 0.624 0.177 0.089 0.089 0.202 0.139 0.139
Economic work
self-efficacy 0.064 0.119 0.188 0.012 0.010 0.010 0.605 0.614 0.614 0.046 0.040 0.069
self-esteem 0.688 0.644 0.644 0.409 0.426 0.426 0.367 0.317 0.594 0.305 0.287 0.287
Study
self-efficacy 0.842 0.911 0.911 0.686 0.614 0.832 0.735 0.832 0.832 0.703 0.673 0.891
self-esteem 0.664 0.644 0.861 0.608 0.713 0.832 0.131 0.109 0.248 0.845 0.861 0.891
Leisure
self-efficacy 0.928 0.921 0.921 0.221 0.168 0.297 0.014 0.040 0.040 0.311 0.139 0.139
self-esteem 0.743 0.753 0.911 0.351 0.347 0.347 0.009 0.020 0.040 0.034 0.059 0.059
Sleep
self-efficacy 0.540 0.505 0.782 0.097 0.297 0.455 0.297 0.327 0.564 0.012 0.010 0.030
self-esteem 0.907 0.931 0.931 0.148 0.386 0.455 0.855 0.871 0.871 0.017 0.040 0.040

Note: All Romano-Wolf p-values are based on 100 replications.
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Table A2.15: Romano-wolf p-values of sex estimates, leisure omitted

Ethiopia India Peru Vietnam
MALE Model Resample

p-val
Romano-

wolf
Model Resample

p-val
Romano-

wolf
Model Resample

p-val
Romano-

wolf
Model Resample

p-val
Romano-

wolf
Domestic work
self-efficacy 0.03 0.08 0.09 0.90 0.95 0.95 0.19 0.15 0.35 0.46 0.55 0.69
self-esteem 0.22 0.17 0.17 0.19 0.24 0.44 0.55 0.60 0.62 1.00 1.00 1.00
Economic work
self-efficacy 0.27 0.45 0.45 0.92 0.95 0.95 0.59 0.60 0.80 0.68 0.83 0.99
self-esteem 0.16 0.23 0.41 0.29 0.37 0.51 0.58 0.69 0.80 0.87 0.92 0.99
Study
self-efficacy 0.84 0.91 0.91 0.34 0.33 0.33 0.92 0.94 0.94 0.29 0.37 0.37
self-esteem 0.56 0.76 0.85 0.25 0.25 0.33 0.34 0.43 0.65 0.03 0.06 0.07
School
self-efficacy 0.98 0.99 0.99 0.16 0.14 0.25 0.06 0.01 0.10 0.43 0.52 0.70
self-esteem 0.01 0.02 0.03 0.22 0.23 0.25 0.24 0.26 0.26 0.87 0.84 0.84
Sleep
self-efficacy 0.06 0.08 0.16 0.70 0.83 0.83 0.78 0.75 0.75 0.19 0.22 0.25
self-esteem 0.15 0.19 0.48 0.49
FEMALE Model Resample

p-val
Romano-

wolf
Model Resample

p-val
Romano-

wolf
Model Resample

p-val
Romano-

wolf
Model Resample

p-val
Romano-

wolf
Domestic work
self-efficacy 0.170 0.228 0.297 0.142 0.129 0.228 0.973 0.960 0.960 0.171 0.099 0.139
self-esteem 0.458 0.535 0.535 0.297 0.307 0.307 0.577 0.515 0.713 0.984 0.990 0.990
Economic work
self-efficacy 0.059 0.129 0.158 0.399 0.307 0.307 0.495 0.574 0.792 0.506 0.555 0.683
self-esteem 0.456 0.505 0.505 0.171 0.139 0.188 0.562 0.604 0.792 0.440 0.436 0.683
Study
self-efficacy 0.864 0.931 0.960 0.787 0.782 0.782 0.096 0.119 0.119 0.797 0.762 0.762
self-esteem 0.774 0.782 0.960 0.278 0.287 0.376 0.003 0.010 0.020 0.188 0.376 0.416
School
self-efficacy 0.927 0.931 0.931 0.221 0.208 0.366 0.017 0.079 0.079 0.280 0.188 0.248
self-esteem 0.743 0.782 0.921 0.351 0.406 0.406 0.002 0.010 0.020 0.130 0.208 0.248
Sleep
self-efficacy 0.556 0.693 0.891 0.252 0.416 0.416 0.725 0.762 0.762 0.046 0.010 0.040
self-esteem 0.921 0.990 0.990 0.053 0.208 0.317 0.115 0.109 0.228 0.148 0.158 0.158

Note: All Romano-Wolf p-values are based on 100 replications.
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2.13 Appendix E

2.13.1 Estimates for socio-emotional skills using a latent construct

Table A2.16: Estimates for latent construct of socio-emotional skills, school and leisure
omitted

Ethiopia India Peru Vietnam
School omitted

Domestic work -0.054* -0.016 -0.014 -0.016
(0.026) (0.023) (0.013) (0.017)

Economic work -0.026 -0.024 -0.019 -0.001
(0.021) (0.015) (0.017) (0.012)

Studying outside school -0.003 0.022 0.017 0.047
(0.052) (0.025) (0.024) (0.030)

Leisure -0.012 -0.013 -0.050*** -0.004
(0.026) (0.020) (0.015) (0.019)

Sleep 0.017 -0.051 -0.028 -0.006
(0.023) (0.064) (0.020) (0.027)

Lagged latent score 0.097*** 0.134*** 0.237*** 0.198***
(0.023) (0.023) (0.019) (0.034)

p-value joint test 0.195 0.020 0.015 0.021
p-value domestic = economic work 0.156 0.734 0.780 0.302
p-value study = leisure 0.837 0.247 0.004 0.020
p-value domestic work = leisure 0.113 0.922 0.069 0.603
p-value economic work = leisure 0.483 0.580 0.114 0.912

Leisure omitted
Domestic work -0.042 -0.003 0.015 -0.014

(0.025) (0.028) (0.016) (0.022)
Economic work -0.014 -0.011 0.020 0.002

(0.019) (0.020) (0.018) (0.018)
In school 0.009 0.035 0.053** 0.050**

(0.042) (0.029) (0.021) (0.021)
Studying outside school 0.012 0.013 0.047*** 0.003

(0.026) (0.020) (0.014) (0.020)
Sleep 0.029 -0.038 0.006 -0.003

(0.032) (0.062) (0.018) (0.028)
Lagged latent score 0.097*** 0.134*** 0.231*** 0.197***

(0.023) (0.023) (0.019) (0.034)

p-value joint test 0.146 0.017 0.002 0.244
p-value domestic = economic work 0.156 0.734 0.819 0.293
p-value study = leisure 0.948 0.399 0.820 0.169
p-value domestic work = leisure 0.052 0.506 0.043 0.379
p-value economic work = leisure 0.216 0.116 0.153 0.935

Observations 1,454 1,348 1,643 1,619
R-squared 0.224 0.123 0.149 0.140

Note: *** p<0.01, ** p<0.05, * p<0.1. Standard errors are reported in parentheses,
clustered at each country’s cluster level in Round 5 (age 15). All estimates control for
adolescent, caregiver and household characteristics and time allocation at age 12.
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2.14 Appendix F

2.14.1 Estimates including type of school (only for those enrolled in school)

Table A2.17: Estimates controlling for type of school, leisure omitted

Ethiopia India Peru Vietnam
Self-

efficacy
Self-

esteem
Self-

efficacy
Self-

esteem
Self-

efficacy
Self-

esteem
Self-

efficacy
Self-

esteem
Domestic work -0.036* -0.031 -0.008 -0.014 -0.000 0.003 -0.027 -0.014

(0.019) (0.018) (0.014) (0.020) (0.010) (0.012) (0.017) (0.017)
Economic work -0.029 -0.000 0.009 -0.006 0.009 0.013 -0.014 -0.014

(0.018) (0.013) (0.022) (0.032) (0.010) (0.011) (0.022) (0.018)
Studying outside school -0.012 0.009 0.011 -0.014 0.017 0.043*** 0.004 0.026*

(0.026) (0.029) (0.020) (0.015) (0.013) (0.014) (0.007) (0.015)
Attending school -0.014 0.009 0.014 -0.027 0.022** 0.021** -0.008 0.003

(0.026) (0.024) (0.018) (0.021) (0.009) (0.010) (0.016) (0.013)
Sleep 0.009 0.024 -0.016 -0.059* -0.005 0.003 -0.001 -0.001

(0.023) (0.026) (0.037) (0.030) (0.010) (0.014) (0.012) (0.019)
Lagged skill score 0.082** 0.087*** 0.106*** 0.066*** 0.209*** 0.203*** 0.192*** 0.206***

(0.033) (0.020) (0.027) (0.020) (0.027) (0.018) (0.032) (0.037)
Constant -0.359 -0.066 -1.351 0.888 -1.098 -1.675* -1.062 -0.377

(0.710) (0.722) (0.870) (0.835) (0.688) (0.807) (0.872) (0.605)

p-value domestic=economic work 0.689 0.023 0.573 0.857 0.510 0.532 0.367 0.977
p-value school=study 0.927 0.985 0.854 0.459 0.781 0.152 0.392 0.170
p-value domestic work=school 0.275 0.153 0.346 0.629 0.022 0.100 0.150 0.290
p-value economic work=school 0.586 0.704 0.832 0.576 0.230 0.446 0.706 0.327

Observations 1,408 1,408 1,428 1,428 1,659 1,659 1,423 1,423
R-squared 0.176 0.198 0.120 0.084 0.142 0.103 0.138 0.137

Note: *** p<0.01, ** p<0.05, * p<0.1. All estimates control for adolescent, caregiver and household characteristics, lagged time allocation,
as well as lagged mathematics and skill score. Standard errors are reported in parentheses, clustered at each country’s cluster level.
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Table A2.18: Estimates controlling for type of school, school omitted

Ethiopia India Peru Vietnam
Self-

efficacy
Self-

esteem
Self-

efficacy
Self-

esteem
Self-

efficacy
Self-

esteem
Self-

efficacy
Self-

esteem
Domestic work -0.022 -0.040 -0.022 0.014 -0.015* -0.010 -0.021* -0.017

(0.019) (0.027) (0.023) (0.028) (0.008) (0.010) (0.011) (0.014)
Economic work -0.014 -0.009 -0.004 0.021 -0.010 -0.004 -0.008 -0.018

(0.025) (0.024) (0.020) (0.038) (0.010) (0.010) (0.015) (0.016)
Studying outside school 0.003 0.001 -0.003 0.013 -0.002 0.025* 0.010 0.022

(0.028) (0.029) (0.015) (0.017) (0.015) (0.014) (0.011) (0.014)
Leisure 0.014 -0.009 -0.014 0.027 -0.026*** -0.026** 0.006 -0.004

(0.026) (0.024) (0.018) (0.021) (0.008) (0.010) (0.014) (0.011)
Sleep 0.023 0.015 -0.030 -0.032 -0.022* -0.013 0.004 -0.004

(0.016) (0.023) (0.036) (0.028) (0.011) (0.015) (0.014) (0.016)
Lagged skill score 0.082** 0.087*** 0.106*** 0.066*** 0.212*** 0.203*** 0.194*** 0.207***

(0.033) (0.020) (0.027) (0.020) (0.027) (0.018) (0.031) (0.037)
Constant -0.407 0.078 -1.814** 0.315 -0.751 -1.299 -0.902 -0.063

(0.843) (0.870) (0.691) (0.743) (0.678) (0.853) (0.980) (0.740)

p-value domestic=economic work 0.689 0.023 0.573 0.857 0.715 0.681 0.367 0.979
p-value school=study 0.650 0.748 0.603 0.370 0.070 0.002 0.635 0.108
p-value domestic work=school 0.066 0.973 0.568 0.859 0.346 0.051 0.148 0.488
p-value economic work=school 0.126 0.126 0.677 0.677 0.082 0.082 0.550 0.550

Observations 1,408 1,408 1,428 1,428 1,659 1,659 1,423 1,423
R-squared 0.176 0.198 0.120 0.084 0.142 0.103 0.137 0.136

Note: *** p<0.01, ** p<0.05, * p<0.1. All estimates control for adolescent, caregiver and household characteristics, lagged time allocation,
as well as lagged mathematics and skill score. Standard errors are reported in parentheses, clustered at each country’s cluster level.
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2.15 Appendix G

2.15.1 Fixed effects estimates

Table A2.19: Fixed effects estimates, school omitted

Ethiopia India Peru Vietnam
Self-

efficacy
Self-

esteem
Self-

efficacy
Self-

esteem
Self-

efficacy
Self-

esteem
Self-

efficacy
Self-

esteem
Domestic work -0.021 -0.033** -0.041*** -0.005 -0.012 0.004 -0.009 -0.008

(0.014) (0.015) (0.014) (0.015) (0.010) (0.011) (0.010) (0.010)
Economic work 0.005 -0.002 -0.027*** 0.008 -0.023** -0.009 -0.005 -0.002

(0.012) (0.012) (0.009) (0.009) (0.010) (0.011) (0.007) (0.007)
Leisure 0.018 -0.015 -0.017* 0.019** -0.039*** -0.031*** 0.005 -0.005

(0.011) (0.012) (0.009) (0.010) (0.009) (0.010) (0.007) (0.008)
Studying outside school 0.007 -0.042** -0.039*** 0.005 -0.011 0.011 0.001 0.018

(0.019) (0.020) (0.015) (0.015) (0.014) (0.014) (0.011) (0.012)
Sleep 0.047** 0.008 -0.022 0.007 -0.024* -0.003 -0.008 -0.014

(0.019) (0.019) (0.018) (0.019) (0.013) (0.014) (0.012) (0.013)
In rural location -0.421*** -0.321** 0.086 -0.048 -0.019 -0.030 -0.105 0.117

(0.156) (0.146) (0.109) (0.122) (0.081) (0.089) (0.132) (0.108)
Household size 0.018 0.017 0.001 -0.009 0.004 -0.002 0.008 0.019

(0.015) (0.016) (0.014) (0.014) (0.011) (0.012) (0.016) (0.015)
Adolescent’s age (in months) 0.001 0.001 0.000 -0.000 -0.001 -0.000 0.000 0.000

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Wealth index 0.178 0.444** 0.159 0.279* -0.136 -0.238 -0.088 -0.125

(0.189) (0.196) (0.157) (0.167) (0.137) (0.146) (0.158) (0.167)
Caregiver’s education (ref: Incomplete primary or less)
Completed primary up to
lower secondary

-0.086 -0.220*** 0.189* 0.075 0.004 0.047 -0.030 0.032

(0.070) (0.070) (0.110) (0.120) (0.071) (0.075) (0.066) (0.070)
Upper secondary -0.263 -0.451 0.524 0.857*** 0.024 0.023 0.002 0.325**

(0.317) (0.284) (0.346) (0.286) (0.084) (0.097) (0.137) (0.155)
Higher education -0.136 0.004 0.349** 0.064 -0.010 -0.064 0.029 0.219**

(0.112) (0.119) (0.169) (0.177) (0.100) (0.120) (0.096) (0.110)
Height-for-age z-score -0.001 0.013 -0.000 0.000*** -0.000* -0.001*** 0.006 -0.012

(0.023) (0.024) (0.000) (0.000) (0.000) (0.000) (0.018) (0.019)
Is the oldest -0.162 0.215 -0.158 -0.171 -0.094 -0.259 0.126 -0.002

(0.286) (0.175) (0.113) (0.142) (0.156) (0.179) (0.241) (0.255)
Is the only child -0.112 0.138 -0.245* -0.305* -0.086 -0.241 0.062 -0.005

(0.300) (0.193) (0.135) (0.161) (0.159) (0.187) (0.250) (0.264)
Both parents in household 0.042 0.060 0.010 0.000 -0.020 0.002 0.105 0.103

(0.062) (0.070) (0.062) (0.064) (0.061) (0.061) (0.080) (0.074)
Number of siblings 0.006 -0.081** 0.183*** 0.028 0.032 0.007 0.045 -0.040

(0.037) (0.038) (0.049) (0.068) (0.026) (0.033) (0.080) (0.068)
Constant -0.279 -0.446 -0.126 -0.004 0.169 0.021 -0.130 -0.306

(0.756) (0.661) (0.357) (0.370) (0.240) (0.286) (0.390) (0.407)

Observations 3,485 3,486 3,689 3,690 3,461 3,463 3,700 3,700
R-squared 0.037 0.044 0.034 0.027 0.019 0.016 0.017 0.022
Number of id 1,786 1,786 1,879 1,879 1,779 1,780 1,888 1,888

Note: *** p<0.01, ** p<0.05, * p<0.1. Standard errors are reported in parentheses, clustered at each country’s cluster level in Round 5
(age 15).
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Table A2.20: Fixed effects estimates, leisure omitted

Ethiopia India Peru Vietnam
Self-

efficacy
Self-

esteem
Self-

efficacy
Self-

esteem
Self-

efficacy
Self-

esteem
Self-

efficacy
Self-

esteem
Domestic work -0.039*** -0.018 -0.024 -0.025 0.005 0.018 -0.015* -0.003

(0.012) (0.012) (0.015) (0.016) (0.009) (0.011) (0.009) (0.010)
Economic work -0.013 0.013 -0.010 -0.012 -0.004 0.006 -0.011 0.003

(0.012) (0.012) (0.011) (0.012) (0.011) (0.012) (0.008) (0.008)
Attending school -0.018 0.015 0.017* -0.019** 0.021** 0.017* -0.006 0.005

(0.011) (0.012) (0.009) (0.010) (0.010) (0.010) (0.007) (0.007)
Studying outside school -0.012 -0.027 -0.022 -0.014 0.008 0.026* -0.004 0.023**

(0.016) (0.017) (0.014) (0.013) (0.014) (0.014) (0.008) (0.010)
Sleep 0.029 0.023 -0.005 -0.012 -0.007 0.010 -0.013 -0.009

(0.018) (0.018) (0.018) (0.019) (0.013) (0.015) (0.011) (0.012)
In rural location -0.421*** -0.321** 0.086 -0.048 -0.018 -0.029 -0.105 0.117

(0.156) (0.146) (0.109) (0.122) (0.081) (0.090) (0.132) (0.108)
Household size 0.018 0.017 0.001 -0.009 0.002 -0.003 0.008 0.019

(0.015) (0.016) (0.014) (0.014) (0.011) (0.012) (0.015) (0.015)
Adolescent’s age (in months) 0.001 0.001 0.000 -0.000 -0.001 -0.000 0.000 0.000

(0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Wealth index 0.178 0.444** 0.159 0.279* -0.119 -0.225 -0.086 -0.127

(0.189) (0.196) (0.157) (0.167) (0.138) (0.146) (0.158) (0.168)
Caregiver’s education (ref: Incomplete primary or less)
Completed primary up to
lower secondary

-0.086 -0.220*** 0.189* 0.075 -0.005 0.040 -0.030 0.032

(0.070) (0.070) (0.110) (0.120) (0.072) (0.076) (0.066) (0.070)
Upper secondary -0.263 -0.451 0.524 0.857*** 0.023 0.022 0.001 0.325**

(0.317) (0.284) (0.346) (0.286) (0.086) (0.097) (0.137) (0.155)
Higher education -0.136 0.004 0.349** 0.064 -0.009 -0.063 0.028 0.219**

(0.112) (0.119) (0.169) (0.177) (0.102) (0.121) (0.096) (0.110)
Height-for-age z-score -0.001 0.013 -0.000 0.000*** -0.000 -0.001*** 0.006 -0.012

(0.023) (0.024) (0.000) (0.000) (0.000) (0.000) (0.018) (0.019)
Is the oldest -0.162 0.215 -0.158 -0.171 -0.085 -0.253 0.124 -0.001

(0.286) (0.175) (0.113) (0.142) (0.154) (0.178) (0.241) (0.255)
Is the only child -0.112 0.138 -0.245* -0.305* -0.082 -0.237 0.059 -0.003

(0.300) (0.193) (0.135) (0.161) (0.157) (0.185) (0.250) (0.264)
Both parents in household 0.042 0.060 0.010 0.000 -0.025 -0.002 0.105 0.102

(0.062) (0.070) (0.062) (0.064) (0.061) (0.061) (0.080) (0.074)
Number of siblings 0.006 -0.081** 0.183*** 0.028 0.033 0.008 0.045 -0.040

(0.037) (0.038) (0.049) (0.068) (0.027) (0.033) (0.080) (0.068)
Constant 0.160 -0.812 -0.532 0.460 -0.328 -0.373 0.003 -0.432

(0.730) (0.638) (0.358) (0.360) (0.248) (0.291) (0.388) (0.395)

R-squared 0.037 0.044 0.034 0.027 0.011 0.012 0.017 0.022
Number of id 1,786 1,786 1,879 1,879 1,779 1,780 1,888 1,888
Observations 3,485 3,486 3,689 3,690 3,461 3,463 3,700 3,700

Note: *** p<0.01, ** p<0.05, * p<0.1. Standard errors are reported in parentheses, clustered at each country’s cluster level in Round 5
(age 15).
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2.16 Appendix H

2.16.1 Linearity in estimates

Table A2.21: Estimates using squared hours in domestic and economic work (school omitted)

Ethiopia India Peru Vietnam
Self-

efficacy
Self-

esteem
Self-

efficacy
Self-

esteem
Self-

efficacy
Self-

esteem
Self-

efficacy
Self-

esteem
Domestic work -0.062** -0.077*** -0.015 0.013 -0.018 -0.012 -0.026 -0.033*

(0.028) (0.024) (0.031) (0.026) (0.013) (0.014) (0.016) (0.019)
Domestic work (squared) 0.004 0.005** -0.004 -0.001 0.001 0.001 0.002 0.004

(0.003) (0.002) (0.005) (0.004) (0.001) (0.002) (0.002) (0.003)
Economic work -0.039 -0.016 -0.044 -0.003 -0.009 -0.016 -0.048** -0.049**

(0.031) (0.024) (0.028) (0.031) (0.026) (0.022) (0.021) (0.019)
Economic work (squared) 0.002 0.000 0.002 -0.000 -0.000 0.001 0.004** 0.005**

(0.002) (0.002) (0.003) (0.003) (0.003) (0.003) (0.002) (0.002)
Leisure -0.008 -0.025 -0.011 0.004 -0.025*** -0.028*** -0.001 -0.012

(0.019) (0.018) (0.010) (0.011) (0.008) (0.009) (0.009) (0.009)
Study outside school -0.006 -0.005 -0.003 0.001 0.001 0.027* 0.009 0.017

(0.031) (0.033) (0.013) (0.013) (0.015) (0.013) (0.012) (0.014)
Sleep 0.008 -0.001 -0.037 -0.049** -0.021 -0.014 -0.005 -0.014**

(0.012) (0.018) (0.033) (0.025) (0.012) (0.014) (0.014) (0.016)

Observations 1,551 1,551 1,756 1,756 1,698 1,698 1,695 1,695
R-squared 0.181 0.192 0.131 0.071 0.143 0.106 0.132 0.126

Note: *** p<0.01, ** p<0.05, * p<0.1. All estimates control for adolescent, caregiver and household characteristics, lagged time
allocation, lagged mathematics scores, as well as lagged self-esteem or self-efficacy scores as per the extended VA model. Standard
errors are reported in parentheses, clustered at each country’s cluster level.
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Figure A2.1: Predicted margins in Vietnam with increasing hours of domestic work
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Note: Plotted predicted margins for generalised self-efficacy with increasing hours of domestic work in Viet-
nam. This figure plots column (1) in Table A2.21 for Vietnam. The turning point is 5.87.

Figure A2.2: Predicted margins in Vietnam with increasing hours of economic work
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Note: Same as Figure A2.1 but for economic work. The turning point is at 5.52 hours.
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2.17 Appendix I

2.17.1 Estimates by locality

Table A2.22: Estimates for generalised self-esteem by locality, school omitted

Ethiopia India Peru Vietnam
Rural Urban Rural Urban Rural Urban Rural Urban

Self-esteem
Domestic work, age 15 -0.031 -0.045** -0.012 0.057* -0.022 -0.005 -0.007 -0.002

(0.018) (0.027) (0.016) (0.025) (0.022) (0.012) (0.014) (0.019)
Economic work, age 15 -0.011 -0.023 -0.003 -0.028** 0.005 -0.030* -0.003 0.008

(0.016) (0.022) (0.006) (0.007) (0.018) (0.007) (0.008) (0.010)
Studying outside school -0.017 -0.004 0.007 -0.005 0.044 0.025 0.031* 0.012

(0.039) (0.051) (0.015) (0.030) (0.043) (0.014) (0.017) (0.017)
Leisure, age 15 -0.019 -0.029 -0.005 0.013 -0.025 -0.031** -0.009 0.005

(0.016) (0.027) (0.011) (0.021) (0.022) (0.011) (0.010) (0.014)
Sleep, age 15 -0.017 0.013 -0.039 -0.073* -0.034 -0.014 -0.014 -0.002

(0.026) (0.038) (0.031) (0.039) (0.039) (0.017) (0.020) (0.021)
Self-esteem, age 12 0.063** 0.092 0.039 0.105** 0.233*** 0.195*** 0.143*** 0.334**

(0.026) (0.054) (0.026) (0.043) (0.044) (0.022) (0.025) (0.092)
Constant 0.568 -0.306 0.629* 0.300 -0.720 -0.426 -0.202 -0.064

(0.502) (0.319) (0.332) (0.603) (0.544) (0.295) (0.382) (0.617)
R-squared 0.230 0.114 0.066 0.146 0.179 0.107 0.101 0.224
domestic=economic work 0.042 0.225 0.633 0.007 0.433 0.072 0.757 0.565
study=leisure 0.961 0.454 0.592 0.563 0.063 0.001 0.029 0.582
domestic work=leisure 0.457 0.563 0.722 0.214 0.892 0.133 0.908 0.579
economic work=leisure 0.573 0.771 0.896 0.065 0.224 0.941 0.608 0.832
Self-efficacy
Domestic work, age 15 -0.026 -0.037** -0.067** 0.019 -0.024 -0.017 -0.008 -0.031*

(0.017) (0.019) (0.017) (0.024) (0.026) (0.009) (0.009) (0.007)
Economic work, age 15 -0.015 -0.015 -0.028** -0.019** -0.015 -0.019 -0.004 -0.012

(0.014) (0.015) (0.011) (0.006) (0.014) (0.014) (0.008) (0.010)
Studying outside school 0.010 -0.019 -0.007 -0.007 -0.004 0.007 0.026* -0.019

(0.041) (0.037) (0.020) (0.023) (0.033) (0.016) (0.012) (0.012)
Leisure, age 15 0.010 -0.018 -0.030** 0.008 -0.037 -0.033** 0.005 -0.011

(0.014) (0.028) (0.010) (0.017) (0.023) (0.008) (0.011) (0.010)
Sleep, age 15 0.016 0.003 -0.013 -0.122** -0.017 -0.031 0.009 -0.050*

(0.018) (0.026) (0.035) (0.038) (0.032) (0.014) (0.017) (0.013)
Self-efficacy, age 12 0.075** 0.098 0.122*** 0.132** 0.268*** 0.208*** 0.155*** 0.230***

(0.032) (0.058) (0.034) (0.042) (0.050) (0.037) (0.038) (0.008)
Constant 0.098 0.253 0.156 0.885* -1.035* 0.093 0.045 0.499

(0.379) (0.256) (0.409) (0.441) (0.572) (0.270) (0.451) (0.938)
R-squared 0.230 0.089 0.130 0.184 0.214 0.111 0.136 0.215
p-value domestic=economic work 0.408 0.304 0.0384 0.202 0.754 0.880 0.568 0.0946
p-value study=leisure 0.994 0.975 0.301 0.660 0.271 0.0139 0.00196 0.605
p-value domestic work=leisure 0.0127 0.522 0.0383 0.736 0.544 0.219 0.403 0.0457
p-value economic work=leisure 0.0716 0.907 0.850 0.111 0.342 0.370 0.495 0.921
Observations 995 556 1,223 533 425 1,273 1,353 342

Note: *** p<0.01, ** p<0.05, * p<0.1. All estimates control for adolescent, caregiver and household characteristics, lagged time
allocation, as well as lagged mathematics and self-esteem scores. Standard errors are reported in parentheses, clustered at each
country’s cluster level.
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Table A2.23: Romano-wolf p-values of locality estimates, school omitted

Ethiopia India Peru Vietnam
RURAL Model Resample Romano-

Wolf
Model Resample Romano-

Wolf
Model Resample Romano-

Wolf
Model Resample Romano-

Wolf
Domestic work
self-efficacy 0.098 0.158 0.158 0.000 0.010 0.010 0.555 0.644 0.644 0.371 0.248 0.525
self-esteem 0.040 0.069 0.149 0.476 0.495 0.495 0.305 0.337 0.515 0.630 0.703 0.703
Economic work
self-efficacy 0.110 0.149 0.228 0.001 0.010 0.010 0.301 0.188 0.337 0.556 0.545 0.753
self-esteem 0.327 0.436 0.436 0.723 0.654 0.654 0.385 0.347 0.347 0.677 0.654 0.753
Study
self-efficacy 0.971 1.000 1.000 0.784 0.772 0.782 0.806 0.901 0.901 0.090 0.030 0.069
self-esteem 0.426 0.545 0.683 0.691 0.584 0.782 0.129 0.396 0.446 0.050 0.069 0.069
Leisure
self-efficacy 0.631 0.525 0.525 0.009 0.010 0.020 0.065 0.139 0.158 0.601 0.743 0.743
self-esteem 0.153 0.158 0.238 0.686 0.624 0.624 0.370 0.386 0.386 0.259 0.396 0.545
Sleep
self-efficacy 0.487 0.347 0.564 0.955 0.970 0.970 0.308 0.446 0.673 0.576 0.525 0.525
self-esteem 0.406 0.465 0.564 0.105 0.267 0.376 0.372 0.584 0.673 0.288 0.376 0.475

Ethiopia India Peru Vietnam
URBAN Model Resample

p-val
Romano-

wolf
Model Resample

p-val
Romano-

wolf
Model Resample

p-val
Romano-

wolf
Model Resample

p-val
Romano-

wolf
Domestic work
self-efficacy 0.085 0.030 0.040 0.373 0.366 0.366 0.216 0.129 0.317 0.217 0.010 0.059
self-esteem 0.036 0.030 0.040 0.045 0.059 0.079 0.606 0.614 0.614 0.934 0.822 0.822
Economic work
self-efficacy 0.462 0.317 0.317 0.351 0.050 0.040 0.158 0.188 0.188 0.608 0.277 0.277
self-esteem 0.227 0.178 0.248 0.174 0.020 0.030 0.023 0.010 0.050 0.462 0.099 0.248
Study
self-efficacy 0.552 0.525 0.772 0.884 0.871 0.960 0.981 0.990 0.990 0.485 0.208 0.386
self-esteem 0.921 0.960 0.960 0.797 0.782 0.960 0.330 0.168 0.436 0.821 0.693 0.693
Leisure
self-efficacy 0.298 0.416 0.416 0.411 0.327 0.525 0.022 0.010 0.020 0.596 0.307 0.545
self-esteem 0.110 0.149 0.267 0.305 0.396 0.525 0.020 0.020 0.020 0.672 0.495 0.545
Sleep
self-efficacy 0.878 0.713 0.733 0.001 0.010 0.010 0.122 0.050 0.139 0.098 0.040 0.050
self-esteem 0.616 0.683 0.733 0.071 0.079 0.079 0.380 0.446 0.446 0.787 0.762 0.762

Note: All Romano-Wolf p-values are based on 100 replications.
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Abstract

This study examines whether university students doing paid work during their stud-

ies improves their internal locus of control – the belief in one’s ability to have control

over their life events. Using longitudinal data on a cohort of English students, I estimate

a standard skill production function and control for lagged locus of control and a rich

set of covariates to partially account for unobserved heterogeneity and selection into

paid work. The findings show that engagement in paid work, rather than hours spent in

work, is associated with greater students’ internal locus of control. Students who ever

worked during university had 0.08 standard deviations more internal locus of control

than students who do not work, and these estimates are largely relevant for term-time

work. Estimates during the holidays are smaller in magnitude and statistically insignif-

icant. I do not find any non-linearities in hours of work to skills development, nor do I

find heterogeneities by gender. The findings show support for the human capital theory

that work experience can help facilitate skills development.

This chapter is published at the Research in Social Stratification and Mobility as Chang

(2023) and edited according to the examiners’ feedback
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3.1 Introduction

Many students are often faced with a cost-benefit decision regarding whether to work while

studying. Nearly two-thirds of tertiary students engage in work in countries such as Eng-

land and Northern Ireland, Canada, and Germany (Quintini 2015). On the one hand, the

human capital theory predicts that working while studying may help students gain transfer-

able skills such as social skills, confidence, and social networks (G. S. Becker 1964). On the

other hand, the zero-sum theory predicts that work competes with students’ time for more

productive activities, such as their academic responsibilities, leading to poorer academic

achievement. Existing empirical research has focused on the latter relationship, and on av-

erage has found a neutral or detrimental association between student work and academic

performance in tertiary education (See Neyt et al. (2019) for a review). However, studies

have found that student employment can be beneficial for later labour market success such

as higher wages, greater employability and lower unemployment risk, especially if the work

is related to their university subject (Geel and Backes-Gellner 2012). While there is evidence

that suggests advantages of university student employment, it remains less explored whether

these advantages are achieved through the acquisition of transferable skills from work. In

particular, there is a gap in the empirical literature relating students’ paid work and socio-

emotional competencies, which is important since socio-emotional competencies have been

shown to be learnable, and positively influence adult economic outcomes such as earnings

and occupational choice (Heckman, Jagelka, and Kautz 2021; Almlund et al. 2011; Heck-

man, Stixrud, and Urzua 2006).

This paper fills this gap by examining whether university students who do paid work

during their studies have higher internal locus of control (LOC) than students who do not.

LOC is a socio-emotional skill that measures the belief in one’s ability to have control over

the events in (one’s) life. Individuals with an internal LOC believe that their individual

actions and internal qualities are responsible for their life outcomes. Conversely, an external

LOC is the belief that life outcomes are due to external factors such as chance and luck

(Lefcourt 1991). LOC is widely studied in Economics and Psychology, and is found to be as

important as cognitive ability in predicting future outcomes (Heckman, Stixrud, and Urzua
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2006), such as earnings (Piatek and Pinger 2016; Heineck and Anger 2010), unemployment

(Caliendo, Cobb-Clark, and Uhlendorff 2010), educational attainment (Piatek and Pinger

2016), and the ability to cope with health shocks (Schurer 2017). Importantly, research

find that LOC can be shaped by life events Stillman and Velamuri (2020), and working

during university may be an important life event, especially since previous research show

that employment can lead to more internal LOC (Gottshalk 2005). While it is beyond the

scope of this paper to champion internal LOC as a desired skill, it is an established measured

socio-emotional skill, which can provide a glimpse into the wider skills associated with

student employment that are not captured by academic scores.

My study’s main contribution is by providing new empirical evidence about the asso-

ciations between paid work during university and LOC, rarely studied before. In examining

this relationship, I pose four research questions. First, is engagement in paid work posi-

tively associated with more internal LOC? If the human capital theory prevails more than

the zero-sum theory, then I would expect a positive association between work and LOC.

If instead there is the reconciliation approach where students are able to manage work and

studies, there may be neutral associations with students’ LOC. Second, do these associations

differ depending on the period in which the work is performed (i.e., term-time or the holi-

days)? Students who work during term-time may find greater competition between their time

at work and studies, compared to work during the holidays. Students may also participate

in different kinds of work during the term or the holidays. Third, is excessive hours spent

in paid work associated with lower LOC? Excessive hours of work may lead to stress and

fatigue, as per the zero-sum theory, and I expect that students who work excessively may

have more external LOC. Fourth, how do these relationships differ by sex since male and

female students have different preferences over university subjects, time management, and

job choice? These research questions are relevant in understanding the costs and benefits to

student employment, which may be helpful in designing policy if more disadvantaged stu-

dents are engaging in paid work.

In addition, my findings add to the evidence base on university student employment

in England, about which less is known because of the focus on North America (see Neyt et
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al. (2019)). The main reason for the few empirical studies on this issue in the United King-

dom (UK) is data limitations: information about university and higher education students’

work experiences is not often collected in detail in standard household or cohort surveys.

Empirical evidence in the UK comes from either cross-sectional data (Callender 2008) or

from samples of students in a handful of universities (Humphrey 2006; McVicar and McKee

2002), which makes it difficult to generalise the findings beyond the specific university.

Using data from Next Steps (NS), a longitudinal study of individuals born in 1990/91,

I model university students’ LOC production at age 20/21 based on the student and stu-

dents’ family inputs across their life cycle. The data provides measures of LOC before

university entry and at age 20/21, allowing me to use value-added models to control for

unobserved ability and heterogeneity by using lagged LOC measures. Yearly longitudinal

information between the ages of 14/15 and 20/21 further enables me to control for students’

socio-economic status, attitudes, and university subject choice, all of which may affect their

choice to work during university. The analyses address a selection of observables, and reduce

as much as possible the unobserved heterogeneity, but a possibility of selection in terms of

the unmeasured characteristics remains.

I find that students who engage in paid work during term-time have 0.12 standard

deviations more internal LOC than students who do not work. My estimates remain signifi-

cant and positive when including university subject indicators to account for the simultaneity

between LOC and university subject choice, as well as controlling for previous determinants

of work before university. However, my coefficient estimates for paid work during the holi-

days are smaller and statistically insignificant. I also do not find any statistically significant

association from additional hours of paid work in term-time or in the holidays. Therefore, it

is engagement in paid work, rather than average hours spent in paid work, which is positively

associated with students’ internal LOC. Paid term-time work is associated with greater LOC

for female students compared to male students (0.18 standard deviations compared to 0.05

standard deviations), and this result is statistically significant at the 1% level, holding all else

constant.
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3.2 Working university students in the UK

Doing paid work during studies is commonplace in UK Higher Education. In 2012, almost

half of tertiary students in England and Northern Ireland worked, compared to other Eu-

ropean countries, such as Spain, where the figure was 30%, and Italy, where it was below

20% (Quintini 2015). Studies in the early 1990s found that 25% - 29% of full-time En-

glish students were doing paid work during term-time (Ford, Bosworth, and Wilson 1995).

In 2014/15, Maher et al. (2018) found that 52% of full-time higher education English stu-

dents did some form of paid work during the academic year. The average working hours of

students who worked were 10.3 working hours per week, with the resulting income having

contributed about 10% of students’ higher education finances.

The rising number of UK students working during term-time has been attributed to

shifts in costs from the state to students, such as the introduction of student loans in 1990

(Callender 2008; Metcalf 2003), the introduction of university tuition fees of £1,000 a year in

1998 and subsequently £3,000 a year in 2006 and £9,000 a year in 2012 (Hubble and Bolton

2018). Callender (2008) argued that between 1988/99 and 2004/05, there was not only a rise

in students’ employment, but also a rise in students’ reliance on their wages (a rise of 14%

to 22% of total income). In 2014/15, Maher et al. (2018) find that paid work was the third

largest contributing source of income for students, after student loans and maintenance and

education-related grants. Ongoing higher education policy changes, such as the most recent

replacement of maintenance grants with loans in 2016/17 (Bolton 2022) along with rising

cost of living which put pressures on student finances (Office for National Statistics, 2022),

may further incentivise students to work whilst at university.

Empirical research on tertiary student employment in the UK are limited to a handful

of studies with the majority of studies having found that work worsens students’ academic

outcomes. Humphrey (2006) and Metcalf (2003) used surveys of a small selected numbers

of universities in England, and found that students who work term-time in England tended to

have lower academic achievements measured by grades and probability of graduating. Cal-

lender (2008) used surveys that were more representative of universities in England, and con-

trolled for students’ prior ability (e.g., A-Levels scores) and found that students’ term-time
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work worsens students’ academic performance. In contrast, McVicar and McKee (2002)

used a cohort of young people first eligible to leave school in Northern Ireland in 1993 found

that part-time employment does not harm students’ examination performance, as long as the

student was not working more than 15 hours a week.

3.3 Theory, potential mechanisms, and prior literature

3.3.1 Theories about students’ paid work and their outcomes

Studies generally agree that individuals’ socio-emotional skills tend to change most strongly

before working age, after which they become more consistent (Elkins, Kassenboehmer, and

Schurer 2017; Cobb-Clark 2015; Terraciano, McCrae, and Jr. 2010). Using a nationally

representative longitudinal data from Australia, Elkins, Kassenboehmer, and Schurer (2017)

found that most changes in the Big-Five and LOC over eight years occurred between ado-

lescence and young adulthood (age 15 – 24). Using the same data, Kassenboehmer, Leung,

and Schurer (2018) showed that the university experience can help students build socio-

emotional skills, namely extraversion and agreeableness, especially for students from disad-

vantaged backgrounds. The university experience is also unique in comparison to compul-

sory schooling, as university students tend to exert more autonomy over how they manage

their time (i.e., whether or not to engage in paid work), and attending classes or club activi-

ties are discretionary.

Most theories on student employment are related to academic achievement and progress,

but can be used to help explain their relationship with socio-emotional skills. The first theory

is the human capital theory (G. S. Becker 1964), which posits that work experience allows

the acquisition of new general and transferable skills such as work values, communication

skills and a sense of time management (Buscha et al. 2012; Rothstein 2007; Mortimer 2003).

Work experience may improve skills that in turn improve socio-emotional skills, or directly

relate to improved socio-emotional skills. If this theory holds, then we can expect to see that

engagement in work raises LOC.

The second is the zero-sum theory, which supposes that employment puts strong con-
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straints on time use. Time spent in work decreases time spent on other productive university

experiences such as study time (Bozick 2007) and leads to lower participation in lectures

and club activities (Marsh 1991), both of which may reduce students’ identification with the

‘student role’. In a study of 15-year-olds, also using the Next Steps Study in the UK, Holford

(2020) shows that employment at age 15 crowds out study time and motivation for school

work, and reduces exam performance. Additionally, an overcommitment to paid work could

result in psychological stress and anxiety (Robotham 2008), leading to poorer behaviours

such as excessive drinking (Apel et al. 2008; Butler, Dodge, and Faurote 2010; Holford

2020). If this theory holds, then we will see that engagement in work instead reduces LOC.

Third is a theory directly against the zero-sum theory, called the reconciliation ap-

proach. Students may instead manage their time wisely (Dundes and Marx 2006). Engage-

ment in work does not equate to excessive hours spent in work. While there is no empirical

evidence regarding non-academic outcomes, studies on academic outcomes support this the-

ory for tertiary students in the USA (Darolia 2014), Northern Ireland (McVicar and McKee

2002), and high school students in the USA (Kalenkoski and Pabilonia 2009) and the UK

(Holford 2020). Holford (2020) found that teenage part-time work can lead to higher earn-

ings and likelihood of employment in adulthood, but this is offset by reduced education

inputs. In a study of Scottish high school students, Howieson et al. (2012) found that stu-

dents did not engage in part-time work at the cost of educational engagement, or activities

outside of school. The authors argue that there may be ‘active students’ who can engage in

work and maintain their school and social activities. If this theory holds, we may see small

or not statistically significant associations between paid work and LOC.

Lastly is the ‘primary orientation theory’ which discusses the issue of selection into

paid work (Neyt et al. 2019). Students who take up employment may be prone to do worse

in the measured outcomes because they put less priority in these outcomes (e.g., are less

academically motivated and thus have poorer academic outcomes). This can be extended

more generally that students who are more likely to engage in work may also exhibit different

characteristics (e.g., stronger work ethic) to students who do not work, which may directly

relate to their, say, socio-emotional skills. Therefore, it is important to consider students’
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characteristics that allow the student to be more prone to doing paid work.

3.3.2 Previous empirical evidence

Studies about high school student employment have found that work experience is associated

with positive behaviour attitudes, the development of life skills, and future wealth (Mortimer

2003; Painter II 2010; Cunnien, Rogers, and Mortimer 2009; Lesner et al. 2018). Lesner et

al. (2018) showed that part time work for Danish school students aged 15-16 improved their

grade point average, enrollment in upper secondary education, and also reduced juvenile

delinquency. Using longitudinal data on high school students in the USA, Cunnien, Rogers,

and Mortimer (2009) found that student employment was associated with greater economic

and non-economic self-efficacy, i.e., the belief in one’s ability to reach a goal. The authors

also found that students who work for a longer period (they term as ‘steady work’) but

limited to 20 hours a week or less, had greater self-efficacy than students who did sporadic

work. Similarly, Painter II (2010) using longitudinal data of high school students in the

USA between 1985 and 2004 found that work experience was associated with greater wealth

accumulation in early adulthood, and students who worked for the longest period (more than

6 months) were associated with the most wealth.

For tertiary educated students, studies relating student work experience and non-

academic gains are measured through adult labour market outcomes. Geel and Backes-

Gellner (2012) found that Swiss students who worked in jobs related to their field of study in

university experience higher wage effects, lower unemployment risk, shorter job-search du-

ration and greater job responsibility. Passaretta and Triventi (2015) studied student employ-

ment in four European countries and showed that any form of student employment during

higher education in Italy and Spain raises future employability, with slightly more returns if

the job is related to their subject studied. Using data on German graduates of 1997, Weiss,

Klein, and Grauenhorst (2014) demonstrated that students’ work experiences provide pos-

itive returns to their wages and social class position five years after graduation but only if

they were engaged in work related to their subject of study.

There is limited evidence on the direct relationship between employment and LOC.
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The most relevant study to date is by Gottshalk (2005), who used data from a randomized

control trial in Canada, with the aim of determining the impact of an earnings supplement

to reduce welfare recipient reliance on income assistance, using a random sample of single

parents. The treated group were offered an earnings subsidy, if they worked at least 30 hours

a week in an eligible job (increasing their incentive to work). He found that an exogenous

increase in work hours from the experiment raised the internal LOC tendencies among wel-

fare recipients, especially for individuals aged 30 years and below. While Gottschalk’s work

provides causal evidence, his study is limited to welfare recipients of single parents.

All these studies point to a link between employment and non-academic benefits,

mainly showing some evidence for the human capital theory. However, evidence about work

and socio-emotional skills formation are still limited, especially for students in higher edu-

cation.

3.3.3 Differences by gender and period of work

There may be heterogeneities in these relationships by two main characteristics; students’

gender and when the job was performed. Female and male students may have different ex-

pectations regarding labour force participation, and expected returns on university (Goldin

2006). Holford (2020) found that teenage employment had different effect sizes on educa-

tional retention, progression and labour market performance by sex, explained by stronger

overall performance levels of girls at age 16, as well as job preferences. According to the

author, girls were more likely to participate in retail and catering jobs while boys were more

likely to participate in delivery, and the former types of jobs are more likely to promote cog-

nitive skills such as financial literacy, mental arithmetic, and inter-personal skills that have

long-run educational and labour market returns.

At the university level, subject choice by gender may also determine students’ ability

to work part-time. Studies have found that female and male students are less likely to choose

Science, Technology, Engineering and Mathematics subjects, and have different preferences

when choosing their subject (Quadlin 2020). Quadlin (2020) showed that even when female

and male students end up choosing highly divergent college subjects despite citing simi-
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lar preferences. There may also be gendered time preferences and attitudes. For example,

Howieson et al. (2012) found that during compulsory schooling, girls were more likely to

be in part-time employment than boys. While not conclusive, they suggest that boys are

less motivated to undertake part-time employment, possibly due to the contested time with

their hobbies or sports, compared to girls. While I do not observe types of work, examining

these relationships by sex may uncover any gender differentials in student employment at

the university-level.

The period when the student does paid work matters for their skills development for

two reasons. First, work during term-time competes with more academic and social com-

mitments than work during the holidays, making the zero-sum theory more relevant during

term-time compared to the holidays. Second, students may engage in different types of em-

ployment during term-time and the holidays, because of these time commitments. Evidence

for which period which work is performed is still inconclusive. Darolia (2014) found that

paid work is adverse for full-time students’ academic outcomes but not for part-time stu-

dents, providing support for the zero-sum theory. In contrast, Baert et al. (2022) showed that

the negative effect of paid work during secondary school on education was cancelled out by a

higher chance of being employed three months after leaving school. The authors found that

students who worked both during term-time and in Summer, compared to those who only

worked in Summer, were more employable.

3.4 Data and variables of interest

3.4.1 The Next Steps survey

I use data from the main survey of Next Steps (NS), a longitudinal study run by the Centre

for Longitudinal Studies, which followed a cohort of 15,770 young people born in England

between 1st September 1989 and 31st August 1990. The NS sample is drawn from young

people aged 14/15 attending state schools, private schools and alternative schools in Eng-

land.1 I use the first seven waves of information, where the young people were interviewed
1Private schools are schools that charge fees to attend instead of being funded by the government. What

I refer to as alternative schools are called pupil referral units, which are alternative education providers in the
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annually from 2004 to 2010, at the ages of 14/15 to 20/21, where the initial sample of 15,770

reduced to 8,682.

I focus solely on university students which is an unweighted sample of 3,543. Since

I am focusing only on students who attended university, my analysis does not account for

students who started university after 2010, or were unable to attend university. This likely

means I am examining these relationships for those who follow a "standard pathway" to

university. Since this sample only examines university students, it may be that these students

in this sample overall have quite high LOC, as students who tend to attend university are

more likely to come from wealthier socio-economic backgrounds.

The structure of the data and my variables of interest are shown in Figure 3.1. My

main variables of interest – university students’ participation in paid term-time work and

their LOC – are from wave 7 at age 20/21. Wave 7 provides the greatest observations of

university students in the data, because a third of the students in the sample deferred their

entry to university or took a gap year in wave 6. By wave 7, the majority of the university

students were in their second undergraduate year, and a third of them were in their first year.

Using case-wise deletion to restrict my sample to full-time university students with complete

information reduces my unweighted sample of interest from 3,543 to 2,426 students, but all

statistics are based on probability-weighted observations, using weights in wave 7 to account

for attrition bias and demographic changes between waves 1 to 7, as described in the Next

Steps User Guide. The main source of missingness is from respondents answering ‘Don’t

know’ to the LOC items in wave 2 (see sub-section 3.4.2 below for further explanation).

The data provide rich university-related information and students’ demographic and

family background characteristics from waves 1 to 4. I also have students’ previous LOC

score in wave 2, which is the only available lagged LOC used as a proxy for student ability,

used in the value-added model which I will discuss later in my empirical strategy.

UK, which are specifically organised to provide education to children who are not able to attend a mainstream
school and may not otherwise receive suitable education.
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Figure 3.1: Variables of interest in the Next Steps data

Note: Author’s own illustration based on the Next Steps, Sweeps 1 – 8, 2004-2016 data University College
London (2021)

3.4.2 Locus of control

The LOC measure I use is defined in the NS data based on four statements that are similar

to Gottshalk (2005): i) If someone is not a success in life, it is usually their own fault ii)

I can pretty much decide what will happen in my life iii) If you work hard at something,

you’ll usually succeed iv) How well you get on in this world is mostly a matter of luck. Each

young person was asked to respond to these statements with levels of agreement ranging

from “Strongly agree” to “Strongly disagree”. If the response indicates greater agreement

with statements (i) – (iii) and a greater disagreement with statement (iv), then the individ-

ual has a greater internal LOC. The converse indicates a more external LOC. I dropped

responses coded as “Don’t Know” and “Refused to answer”, which accounted for about 5%

of the responses in wave 7 and 20% of the responses in wave 2. Appendix Table A3.9 shows

reassuringly that there are few differences between the sample with and without including

these “Don’t know” responses, except that those who were excluded were more likely to

work during Summer and Easter, white, and male. Later in the paper, I show how my esti-

mates remain consistent regardless whether “Don’t Know” is included or not.2

2Multiple imputation estimations in Appendix Table A3.15 will also show, later, that findings are similar,
but with greater statistical power.
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As seen in Figure A3.1 and Figure A3.2, compared to wave 2, university students

in wave 7 are more likely to disagree (and less likely to agree) to the statement ‘Fault’ and

‘Decide’, and more likely to agree to the statement ‘Luck’. Overall, there is a slight fall in

internal LOC between waves 2 and 7. 20% of university students did not have a change in

their LOC, 22% had greater internal LOC, and 58% had more external LOC. Figure A3.1

shows that the majority of students in my sample have a more internal LOC score because

the majority responded “Agree” to statements (ii) and (iii) and “Disagree” to statement (iv).

Therefore, the variations in score range between becoming more or less internal, rather than

a movement between internality and externality.

To construct the LOC score, I first reverse-coded items 1, 2 and 3 such that all the

scales indicated an internal LOC with increasing agreement. I then use exploratory factor

analysis to create the final score. It is a statistical method that identifies a latent construct

(e.g., LOC) underlying a set of measured variables (e.g., each statement) with different ‘fac-

tor loadings’ i.e., each measured variable is given a weight that best ‘loads’ onto the latent

construct. This method is argued to have less measurement error compared to using a sum

score where all items are equally weighted (Piatek and Pinger 2016).3

The factor analysis revealed that the factor loading of the item “luck” was very low,

hence I constructed the LOC score without this item (see Appendix Table A3.1 for all factor

loadings). The factor loadings for the other items (i) - (iii) were 0.4, 0.5, and 0.4 respectively

and the raw correlations between both scores were 0.3. I then standardized the score for ease

of interpretation. By treating the LOC measure as a continuous score, I assumed that the

change between each unit was equivalent (i.e., a change between 1 and 2 was the same as

a change between 2 and 3). Later in Section 3.7, I show that using a continuous sum score

does not change the sign or statistical significance of my baseline estimates.

3Factor analysis, however, is designed to capture a construct that is arrived at through intuitive considera-
tions and correlations among the underlying items, and may not necessarily validly predict real world outcomes.
Here, I use factor analysis to examine whether the data collected are correlated to the theoretical construct of
interest.
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3.4.3 Measures of work

I measure students’ engagement in paid work as a dichotomous measure equal to 1 if the

student was doing paid work during term-time or the holidays, and 0 otherwise. Students’

work hours are measured as their reported average weekly hours worked if they were doing

paid work, and zero if they were not doing paid work. I also examine whether the student

had ever worked i.e., worked during term-time or in any of the holiday period. However, I

cannot estimate the hours worked for those ‘ever worked’ since work hours are reported for

each period, which can differ substantially across periods.

Ideally, I would like to observe these measures during university term-time and dur-

ing the holidays. However, a questionnaire routing error in the NS data means that students

who currently had a job and were interviewed during their term-time were not asked about

their previous employment history during Christmas or Summer (see Appendix Figure A3.3

for full details). In other words, I observe all responses about whether the student was work-

ing in term-time or Summer, but only observe partial information about students who worked

in Christmas or Easter. Observing the larger sample of students overstates the number of stu-

dents who worked during term-time only.

For my main estimates, I use the largest non-missing sample for the ever worked,

term-time and Summer estimates (n=2,426), and the most restrained sample for the Christ-

mas and Easter estimates (n=2,230). I later show that my estimates remain similar using the

most restricted sample, except that there is less statistical power from the reduced sample

size.

3.4.4 Additional covariates

To control for observed individual-level differences that may determine work engagement

and LOC at age 20/21, I use a set of student-specific controls which are demographic char-

acteristics such as sex, ethnicity, and whether they have any long-term health/disability. I

control for whether or not they receive financial help (a grant or bursary) for university costs

as less advantaged students may need to work, their attendance at a Russell Group Uni-

versity as university prestige my determine the academic contact hours (e.g., Oxford and
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Cambridge strictly limit the hours students can engage in work compared to other universi-

ties), and whether or not they enrolled in university at wave 6, which means they are second

year undergraduates and their academic burden may differ to first year undergraduates. I use

a set of family background characteristics to control for early socio-economic status, which

are whether the main parent has higher education, whether the main parent is a lone parent,

and the number of siblings.

In order to examine potential issues regarding selection into work, I control for an

additional two sets of covariates. First is whether or not the student studied a science subject,

as classified by the UK Higher Education Statistics Agency (HESA). This is because of

several reasons. Students who do science subjects (e.g., Medicine) may have less flexibility

to work than students in non-science (e.g., Business and Administrative studies) because of

greater contact hours such as time spent in the laboratory. Science subject students may also

be less able to engage in relevant internships during the holidays, and more male students

tend to select into science subjects than female students (Quadlin 2020).4 Second is a set of

covariates which I call ‘propensity to work’ characteristics at compulsory schooling age. If

students with specific characteristics are more likely to work at a younger age, they are also

more likely to also work during university. These controls are socio-economic and attitudinal

variables up until age 15/16 which may determine the students’ engagement in early work.

These are whether the household is managing quite well with their income, whether they

have ever received an Education Maintenance Allowance (EMA) which is a means-tested

allowance for students aged 16 - 19 to encourage students to stay in education, attitudes

towards school (a sum score from 12 attitudinal questions relating to how the student felt

about school), and whether the students’ house is owned/on mortgage/shared ownership.

4Appendix Table A3.2 show that there are no striking differences in work engagement by university subject,
except for subjects with few students (e.g., n=19 for veterinary science). Therefore, I use a binary variable
equal to 1 if the student is in a science subject, and 0 otherwise. Appendix Figure A3.4 show that more female
students are in non-science subjects, and more likely to engage in work.
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3.5 Characteristics of university students

3.5.1 Students’ engagement in work

For students who worked, Figure 3.2 reports the distributions of average working hours per

week for students who worked during (a) term-time (b) Summer (c) Easter and (d) Christmas.

During term-time, 85% of the working students worked 20 hours or less a week, namely 8,

12 and 16 hours a week. This corroborates with the ONS (2021) that the average hours

worked by part-time UK workers aged 16 and above was 15.7 hours a week in 2010.

Figure 3.2: Histogram of average weekly hours worked, by period
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During the holidays, the modal hours reported were 20, 30 and 40 hours a week,

suggesting that students either engaged in full-time work or took on more shifts. However,

these are likely still part-time jobs as about two thirds of the students still worked 20 hours

a week or less. There is currently no standard recommended maximum hours of work for
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students. Most universities in the UK recommend that students do not work for more than 15

hours a week, and this level is capped at 20 hours a week for students with visas. To assess

whether these thresholds are “critical” to skills development, I examine whether working

more than 15 or 20 hours of work per week is detrimental to students’ skills accumulation.

Since I do not observe the types of paid work students do in the NS data, I provide

a descriptive proxy in Appendix Table A3.3 using data from the Annual Population Survey

(APS) (ONS 2017). Students’ average characteristics in the APS mirror those in the NS

data; about a third of students were in paid employment, with more female students being in

employment than male students, and the majority were sampled in England.

For those who were in paid employment, the majority were in part-time employment.

A third of students worked in elementary occupations, a third in sales and customer service

occupations, and the rest in other occupations. Nearly 70% worked in the distribution, ho-

tels and restaurants industries. Therefore, we can expect that the majority of students were

working as bar staff or cashiers. Male students were more likely to be in skilled trades and

elementary occupations whereas females were more likely to be in personal service, and

sales and customer service occupations, which may be more customer-facing. There were

few differences in the types of work students did during term time and during the holidays,

barring occupations such as transport and communication and professional occupations.

3.5.2 Student background differences

Appendix Table A3.2 shows the average background characteristics of students who never

worked in university in column (a), have ever worked (at least once in each of the periods) in

column (b), and the t-test of differences between the groups (a)-(b). Students who have ever

worked have slightly higher LOC than students who do not work. They also are more likely

to be female and white. Students who have worked are also more likely to be in their second

year of undergraduate, and are less likely to attend a Russell Group University. Notably,

students who work are also more likely to be taking a non-science subject.

In terms of family background, students who work do not seem more or less advan-

taged than their non-working peers. However, this is masked by the period in which students
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work. In Table 3.1, students who work during term-time and Summer are more likely to

receive financial help for university, less likely to have a parent with higher education, and

more likely to have received an EMA at age 15/16. These gaps are less evident during Christ-

mas and Easter, as seen in Table 3.2. Therefore, it is likely that less advantaged students are

working during term-time and Summer, which is work that competes with social activities at

university and academic obligations.

Students’ attitudes towards school were similar across all working and non-working

groups. This provides some reassurance at least, that students doing paid work in my sample

are not less academically motivated, nor are they making decisions about university to keep

their job compared to non-working students, as argued to be important selection issues in

primary orientation theory.

131



C
hapter3

–
H

ow
is

university
students’paid

w
ork

associated
w

ith
theirlocus

ofcontrol?

Table 3.1: Average characteristics of students background by work status: Term-time and Summer

Term-time Summer
Not Worked worked Diff Not Worked worked Diff

(a) (b) (a)-(b) (c) (d) (c)-(d)
Locus of control, wave 7 11.18 11.39 -0.15* 11.21 11.35 -0.12
Standardised locus of control, wave 7 0.00 0.10 -0.08 0.01 0.09 -0.09*
Locus of control, wave 2 12.10 12.16 -0.02 12.09 12.18 -0.08
Standardised locus of control, wave 2 -0.03 -0.02 0.01 -0.04 0.01 -0.05
Ever worked during term-time 0.00 1.00 -1.00 0 1 -1
Avg weekly hours worked during term-time 0.00 14.46 -14.17*** 0 20.8 -19.49***
Student characteristics
Sex: Male 0.50 0.41 0.10*** 0.48 0.44 0.04*
Ethnicity: White 0.82 0.84 -0.04 0.83 0.83 0.02
Health problem or disability at Wave 7 0.09 0.06 0.02 0.09 0.06 0.02*
Receives a financial help with university costs 0.55 0.63 -0.07*** 0.56 0.61 -0.05*
Enrolled in wave 6 0.66 0.79 -0.11*** 0.69 0.73 -0.04*
Science subject 0.42 0.32 0.08*** 0.42 0.3 0.12***
Attending a Russell Group University 0.32 0.22 0.10*** 0.34 0.18 0.15***
Family background
Main parent has higher education 0.49 0.39 0.07*** 0.49 0.37 0.10***
Lone parent/no parent family 0.14 0.17 -0.03 0.14 0.17 -0.03
Number of siblings 1.62 1.57 0.09 1.6 1.6 -0.04
Propensity to work, age 15/16
Household managing quite well with income 0.68 0.62 0.04 0.67 0.63 0.02
Ever received EMA 0.32 0.36 -0.02 0.32 0.38 -0.06**
Attitude towards school, age 15/16 35.67 35.43 0.31 35.82 35.06 0.63*
House is owned/on mortgage/shared ownership 0.88 0.88 -0.01 0.88 0.87 0.03
Observations 1572 854 2426 1687 739 2426

Note: * p < 0.10, ** p < 0.05, *** p < 0.01. p-values are for the t-test to examine differences between groups (a) and (b) and
(c) and (d). All information are obtained from wave 7 when the young person was aged 20/21 unless otherwise stated. Obser-
vations shown is raw sample size, but estimates are obtained using wave 7 population probability weights and accounting for
clustering at the school level. Financial help refers to receiving a grant, bursary, or scholarship to help with university costs.
Attitudes towards school is derived sum score of 12 questions about the students’ attitude towards school, ranging from 0 to
48. The higher the score, the more positive the attitude towards school.
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Table 3.2: Average characteristics of students background by work status: Christmas and Easter

Christmas Easter
Not Worked worked Diff Not Worked worked Diff

(a) (b) (a)-(b) (c) (d) (c)-(d)
Locus of control, wave 7 11.19 11.32 -0.15* 11.22 11.27 -0.02
Standardised locus of control, wave 7 0.00 0.04 -0.06 0.02 0.01 0.00
Locus of control, wave 2 12.08 12.18 -0.11 12.08 12.18 -0.07
Standardised locus of control, wave 2 -0.03 -0.01 -0.03 -0.03 -0.02 0.00
Student characteristics
Sex: Male 0.51 0.43 0.08*** 0.51 0.44 0.05*
Ethnicity: White 0.80 0.85 -0.09*** 0.80 0.86 -0.11***
Health problem or disability at Wave 7 0.09 0.06 0.02* 0.09 0.06 0.02*
Receives a financial help with university costs 0.56 0.61 -0.03 0.58 0.58 0.00
Enrolled in wave 6 0.67 0.73 -0.05* 0.67 0.73 -0.05*
Science subject 0.41 0.35 0.07*** 0.41 0.34 0.06**
Attending a Russell Group University 0.33 0.22 0.11*** 0.32 0.23 0.09***
Family background
Main parent has higher education 0.50 0.38 0.07*** 0.49 0.39 0.05*
Lone parent/no parent family 0.15 0.15 0.00 0.15 0.13 0.02
Number of siblings 1.63 1.58 0.10 1.64 1.56 0.15**
Propensity to work, age 15/16
Household managing quite well with income 0.65 0.68 -0.04* 0.65 0.68 -0.06**
Ever received EMA 0.34 0.33 0.03 0.35 0.31 0.06*
Attitude towards school 35.46 35.70 -0.25 35.60 35.46 0.29
House is owned/on mortgage/shared ownership 0.87 0.89 -0.04* 0.87 0.90 -0.04**
Observations 1385 845 2230 1479 751 2230

See notes for Table 3.1 above.

133



Chapter 3 – How is university students’ paid work associated with their locus of control?

3.6 Empirical strategy

I follow models widely used in measuring the production of socio-emotional skills for chil-

dren (e.g., Cunha and Heckman (2008) and Todd and Wolpin (2007)), but allow the student,

as a young adult, to also make his/her own inputs (such as models by Elkins and Schurer

(2018) and Kassenboehmer, Leung, and Schurer (2018)). The model estimates the produc-

tion of each student’s LOC at wave 7 as a function of inputs made by the student and their

family throughout the student’s life cycle up until that period. Figure 3.3 summarises a

simple framework regarding how students’ LOC observed in wave 7 is determined by in-

vestments and stocks of skills throughout their life cycle, simplified as four stages of life:

pre-natal, post-natal, childhood and young adulthood. Each individual is born with inherited

traits, µ , and thereafter, his/her skills are jointly determined by inputs (squares at the bottom)

as well as his/her prior stocks of skills (circles in the middle). µ is termed inherited ability,

but can be thought of as many facets of ability such as cognitive, physical and mental ability.

Figure 3.3: Illustrative framework of skills development

Note: The two shaded circles indicate the variables of interest in this analysis. Adapted from Heckman, Jagelka,
and Kautz (2021)

I am interested in the effect of work during university on students’ LOC at wave 7

(the two shaded circles to the left). Isolating the effect of work on students’ LOC is difficult

as I am faced with two endogeneity problems: unobservable heterogeneity and simultaneity.

Unobserved heterogeneity is the unobservable differences between students who work

and do not work, such as their inherited ability, µ , or other relevant unobservable characteris-
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tics (e.g., skills at early years) that are not captured in the data that may affect both students’

work and LOC. Depending on the correlation between the unobservable characteristics and

work hours, my estimate regarding the association of working hours on students’ LOC may

be upward or downward biased. For example, if students with a strong work ethic select

more work hours and have a greater internal LOC, then my estimate will be upward biased.

To minimise these problems, I employ a value-added (VA) model, which I elaborate more

below. The VA model uses lagged observed LOC, L2, to capture unobserved heterogeneity,

and prior investments and life choices (i.e., pre-natal to childhood inputs) made by students

and/or their families up until wave 2 (see Section 1.7 in Chapter 1 for an in-depth discussion

about VA models).

However, only observing lagged LOC at age 15/16 in wave 2 leaves a large unac-

counted window of inputs until age 20/21. Important decisions made in this window may

simultaneously have determined both students’ LOC and their decision to work during uni-

versity in wave 7. I specify two major concerns. First, students with higher (or lower)

internal LOC in wave 2 may have chosen a university or subject that may have determined

their LOC in wave 7, as well as their ability to engage in work during university; this can be

visualised by the indirect arrow from L2 to L7, indicated by A. If students with more inter-

nal LOC select into more prestigious universities (which may have strict rules about work

hours, such as Oxford or Cambridge) or select into subjects that have greater restrictions on

work (e.g., Medicine compared to History), more internal students may not select into work

at university. Second, students with a high (or low) internal LOC at wave 2 who may have

had a higher or lower propensity to work before university, which consequently impacted on

their decision to work during university.

To account for these inputs, I first include a control for university subjects. I then

include the ‘propensity to work’ variables, as previously described, characteristics which are

expected to be key determinants of students’ engagement in employment before university,

up until age 14/15.

Using VA models, I use step-wise regressions as follows. For each student in university at

wave 7 (age 20/21), I estimate the following:

135



Chapter 3 – How is university students’ paid work associated with their locus of control?

L7 = β0 +β1W7 +β2X7 +β3B2 + v7 (3.1)

L7 = β0 +β1W7 +β2X7 +β3B2 +β4L2 + e7 (3.2)

L7 = β0 +β1W7 +β2X7 +β3B2 +β4L2 +β5P4 + ε7 (3.3)

L7 = β0 +β1W7 +β2X7 +β3B2 +β4L2 +β5P4 +β6U7 + ε7 (3.4)

where my main coefficient of interest is β1, the effect of university students’ paid work, W7,

on their LOC, L7. I estimate the associations of work on LOC in four periods; term-time,

Summer, Christmas and Easter. The reference group is university students who did not work

during term-time i.e., those who performed zero hours of work. X7 is a set of student-specific

controls, B2 is a set of family background characteristics up to age 15/16 (wave 2).

Model (3.2) include L2, the LOC at age 15/16, and model (3.3) adds P4, the propen-

sity to work characteristics and model (3.4) adds U7, whether or not the student took a science

subject. By consecutively adding covariates and checking whether β1 changes, I am using

a coefficient comparison test to examine whether paid work is as good as random after the

selection on observables (Pei, Pischke, and Schwandt 2019). This is confirmed if the esti-

mated effect of interest (work on LOC) is insensitive to this variable addition. In addition,

I also conduct a balancing test where the variable is placed on the left-hand side (LHS) of

the regression instead of the outcome variable. A zero coefficient on work will confirm the

identifying assumption (Pei, Pischke, and Schwandt 2019).

All of my estimates are weighted using wave 7 weights. I re-run these estimates using

hours of work to examine whether the relationships between paid work and locus of control

change at very low or high hours of paid work. I also re-run the estimates by students’ sex,

as female students compared to male students may have different preferences towards work

and study, as discussed before in sub-section 3.3.3.

The models makes several assumptions. All of the control variables and lagged LOC

are a good proxy of any unobserved inputs and unobservable characteristics of the student.

Second, the effects of the inputs are assumed to decline with the number of years since the
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application of the input, and the rate of decline is the same for each input, at the rate of β2.

That is, the effect of working at age 14 is assumed to have a greater impact on LOC at age

17 than at age 20, and these effects decline at a constant rate. Third, the error terms are

assumed to be serially correlated, with the degree of serial correlation matching the rate of

decline of the input effects. Finally, the model assumes that there is no remaining unobserved

heterogeneity that correlates with the decision to work at age 20/21.

Clearly, the model relies on strict assumptions, and there may be good reasons why

the assumptions will be violated. The model does not completely alleviate the simultaneity

problem, as engagement in paid work at age 20/21 may also be correlated to previous values

of LOC. To minimise this concern, I run a probit estimation as a sensitivity analysis to

examine whether previous LOC is associated with students’ engagement in work, and I find

little evidence for this (see Appendix Table A3.16). Regardless, I interpret my findings as

associations between work and LOC, while accounting for as much selection on observables,

and using lagged LOC as a proxy for unobservables under strict assumptions.

3.7 Estimates

3.7.1 University employment and locus of control

My coefficient estimates of university students’ work on their LOC are presented in Tables

3.3 and 3.4. I examine these relationships by whether the student had ever worked, worked

during term-time, Summer, Christmas, and Easter. Columns (1) to (34) correspond to models

3.1 to 3.4 above.

Looking at the full estimates in Appendix Tables A3.4 to A3.8, consecutively adding

the lagged LOC, and propensity to work characteristics reduces the coefficient magnitude of

work on LOC slightly. This suggests that students with higher early internal LOC select into

paid work during university. However, in column (4), controlling for science subject raises

the coefficient magnitude slightly, suggesting an opposite selection. As discussed above,

an alternative test to adding controls on the right hand side of the equation is a balancing

test which instead places the controls on the left hand side of the equation (Pei, Pischke,
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and Schwandt 2019) (see Appendix Table A.3 for a more comprehensive test). In Appendix

Table A3.11, I run balancing tests for those who “ever worked” and find that all controls

are suitable except for the science subject indicator. The statistically significant estimate in

column 2 of Appendix Table A3.11 indicates that students who engage in paid work are less

likely to study science subjects. While the science subject indicator may be conceptually im-

portant, I find that it is a poor control as per the balancing test. Therefore, my preferred final

model in Tables 3.3 and 3.4 are between columns (1) and (3), reported in the main estimates.

Notably however, there are few statistically significant associations between ‘propensity to

work’ characteristics except for attitude towards school and whether the family owns their

home, thus these characteristics are also unlikely to do much in absorbing the unobserved

differences between individuals who are likely to work or not. This suggests that the lagged

LOC does the most to account for these unobserved variables.

Table 3.3 shows that students who engaged in paid work were associated with greater

internal LOC, but only statistically significant for ever worked and term-time work, not for

work during Summer. This suggests that students stand to gain some form of socio-emotional

skills through paid work experience during university. Students who did some form of paid

work had 0.08 standard deviations, and students who worked term time are associated with

0.11 standard deviations more internal LOC, compared to students who did not work. The

coefficient size is comparable to a handful of other statistically significant covariates, such

as being male (0.15 standard deviations) or white (0.07 standard deviations). Comparing my

findings with Callender (2008), who found that term-time work reduces students’ academic

achievement, may suggest that work promotes different skills sets to studies. It may also be

that work lowers students’ cognitive skills by competing with time for academic commit-

ments, but not for activities important for their socio-emotional competencies.

During the holidays in Table 3.4, students who worked over Christmas are associated

with 0.04 standard deviations more internal LOC while estimates for students who worked

over Easter are close to zero, but both sets of estimates are statistically insignificant.

In sum, students engaged in paid work are associated with greater internal LOC, and

this association is strongest and statistically significant for having ever worked and term-time
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work, but not work during the holidays. This provides evidence for the human capital theory

that work helps skills, also as shown by Gottshalk (2005) that work can enhance LOC. One

possible explanation why it may only be term-time paid work that is statistically significant

is that the ability to do both paid work and studies is an important set of skills associated

with LOC. Another possible explanation is that students may be engaged in more “useful”

types of paid work during term-time than in the holidays – especially if the work is more

related to their studied subject.
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Table 3.3: Coefficient estimates of work on locus of control: ever worked, term-time, and Summer

Ever worked Term-time Summer
(1) (2) (3) (1) (2) (3) (1) (2) (3)

Engaged in work 0.084* 0.074* 0.077* 0.100** 0.100** 0.105** 0.078 0.062 0.070
(0.047) (0.044) (0.044) (0.047) (0.045) (0.045) (0.049) (0.047) (0.047)

LOC age 15/16 - 0.295*** 0.290*** - 0.296*** 0.279*** - 0.295*** 0.278***
(0.023) (0.023) (0.024) (0.024) (0.024) (0.024)

Propensity to work X X V X X V X X V
Observations 2426 2426 2426 2426 2426 2426 2426 2426 2426

∗ p < 0.05, ∗∗ p < 0.05, ∗∗∗ p < 0.001. Standard errors are reported in parentheses. All information is obtained from wave
7 when the young person was aged 20/21 unless otherwise stated. Observations shown is raw sample size, but estimates are
obtained using wave 7 population probability weights and accounting for clustering at the school level. All student-specific
and family background characteristics are included as specified in Table 3.1. X indicates that the set of controls are ex-
cluded, and V indicates that the set of controls are included.
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Table 3.4: Coefficient estimates of work on locus of control during Christmas and Easter

Christmas Easter
(1) (2) (3) (1) (2) (3)

Engaged in work 0.047 0.038 0.043 -0.002 -0.009 -0.003
(0.051) (0.046) (0.045) (0.048) (0.046) (0.046)

LOC age 15/16 - 0.299*** 0.283*** - 0.299*** 0.283***
(0.024) (0.025) (0.024) (0.025)

Propensity to work X X V X X V
Observations 2230 2230 2230 2230 2230 2230

∗ p < 0.05, ∗∗ p < 0.01, ∗∗∗ p < 0.001. See Table 3.3 above.
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3.7.2 Average hours of work and locus of control

I then examine whether the LOC associations change with increasing average hours worked

per week, only for students who were employed in the respective periods. I only use the

sample of students who were engaged in paid work, as these are my intensive margins of

interest. Given the positive association between paid work and LOC, I examine whether this

more-is-better relationship holds at higher hours of work. Table 3.5 reports the coefficient

estimates using i) a continuous measure of hours worked a week, ii) including a squared-

term to examine if the relationship is non-linear and iii) using a categorical variable which

includes cut-offs of 15 and 20 hours a week, where the counterfactual category is 1-8 hours of

work a week. Cut-offs of 15 and 20 hours a week are used because they are commonly cited

in the literature as the “excessive hours” of work, and is the recommended cut-off hours of

work for migrant students in the UK. In this section, I only describe the variation in average

work hours for students in paid work as these are my intensive margins of interest.

I do not find a significant variation in LOC with average hours worked per week.

Panel A of Table 3.5 shows that an additional hour of work hardly changes students’ internal

LOC and is statistically insignificant or the estimate is close to zero. I do not find non-

linearities with increasing hours of paid work, as shown by the zero coefficient estimates

on the squared terms in panel B. In Panel C, working 20 hours a week or more in term-time

paid work compared to 1-8 hours a week is positively associated with students’ internal LOC.

However, this is only relevant for term-time paid work and not in the other periods. It may be

that specific work taken up during term-time that requires intensive weekly hours provides

greater internality to students. However, I also cannot rule out that students who have very

high LOC are taking on more hours of work. Overall, the only important difference in LOC

is linked to those who worked and those who did not work, not the hours of work.
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Table 3.5: Coefficient estimates of average weekly work hours on locus of control in wave
7, for employed students

Term-time Summer Christmas Easter
(A) Continuous measure of hours worked a week
Average weekly hours worked 0.008** 0.003 0.004 0.004

(0.003) (0.003) (0.003) (0.003)
(B) Squared hours worked a week
Average weekly hours worked 0.012 0.006 0.007 0.001

(0.009) (0.010) (0.011) (0.011)
Squared terms for average work hours -0.000 -0.000 -0.000 0.000

(0.000) (0.000) (0.000) (0.000)
(C) Using cut-off points (1-8 hours a week as the baseline)
9-15 hours a week 0.065 0.099 0.014 0.009

(0.081) (0.125) (0.114) (0.114)
16-20 hours a week 0.146 0.131 0.088 -0.037

(0.107) (0.132) (0.122) (0.108)
>20 hours a week 0.294*** 0.158 0.131 0.082

(0.101) (0.120) (0.101) (0.100)
p-values test for difference in coefficient estimates
1-8 hours = 9-15 hours 0.428 0.431 0.903 0.938
9 -15 hours = 16-20 hours 0.437 0.787 0.517 0.666
16-20 hours = >20 hours 0.222 0.806 0.662 0.217
1-8 hours = >20 hours 0.174 0.321 0.472 0.733
Joint significance 0.030 0.622 0.498 0.631
Observations 842 739 845 751

Note: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors reported in parentheses.
Sample only consists of those who worked in the respective period during university
(i.e., does not include zero hours of work). All student characteristics, family back-
ground, lagged LOC, propensity to work characteristics are controlled for, as specified
in column (3) of Table 3.3.
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3.7.3 Differences by sex

In previous sections, I described how female and male students may have different prefer-

ences for subject choice (which determine their ability to work) and different preferences for

types of work. Table 3.6 demonstrates the baseline estimates of doing paid work, interacted

by the students’ sex.

Again, the only estimate that is statistically significant is for term-time paid work for

females. All estimates for non-working males are positive and significant, showing that

being male is associated with greater LOC. All interaction terms however, are negative,

which indicate that males in work have lower LOC compared to females in work, but these

differences are not statistically significant. I then re-run estimates by hours of work as seen in

Appendix Figure A3.6 and while there is a small divergence by hours of term-time work, and

a convergence with work during the holidays, there are no overall sex differences by hours

of work. Therefore, my findings are in contrast to my hypothesis that there may be gendered

differences in the associations between paid work and LOC due to gendered preferences.

Table 3.6: Paid work estimates on locus of control, by sex

Ever worked Term-time Summer Christmas Easter
Engaged in work 0.106 0.141** 0.020 0.041 -0.030

(0.067) (0.059) (0.067) (0.065) (0.065)
Male 0.188** 0.182*** 0.116** 0.169*** 0.147**

(0.074) (0.058) (0.056) (0.061) (0.058)
Engaged in work x Male -0.057 -0.080 0.108 -0.006 0.059

(0.088) (0.088) (0.094) (0.089) (0.088)
Observations 2426 2426 2426 2230 2230

Note: ∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01. Standard errors reported in parentheses. All
student characteristics, family background, lagged LOC, university subject, and prior char-
acteristics are controlled for, as specified in Table 3.3.

3.7.4 Sensitivity checks

I run several sensitivity checks to ease concerns about sample size differences, how the LOC

score is measured, and analyse the potential degree reverse causation between LOC and en-

gagement in work. To ease concerns about sample differences because of the questionnaire

re-routing, Appendix TableA3.12 re-estimates my baseline estimates using the most con-
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strained sample i.e., the sample which excludes students who were in term-time and had a

job. My estimate for term-time work remains positive but becomes statistically insignificant,

arguably from a lower power, with a slightly lower magnitude of 0.07 standard deviations.

The estimate for paid work in Summer nearly doubles to 0.09 standard deviations, significant

at the 5% level, from overestimating the number of students in Summer work through sample

constraints. Regardless, constraining the sample does not change the overall interpretation

of my estimates that there is a positive relationship between work and LOC.

Regarding how LOC is measured, Appendix Table A3.13 shows estimates if re-

sponses of “Don’t know” to LOC items were instead coded as a “middle” score instead

of being dropped (i.e., coded as 3 in a scale of 1—5). The sample size inflates, as well as the

statistical significance of the estimates for ever worked and Summer work, but sizes of the

coefficients remain similar, especially for term-time work. Appendix Table A3.14 uses sum

scores of LOC instead of factor analysis, and shows that my estimates also remain similar

but are arguably more difficult to interpret. Hence, my baseline estimates are the most pru-

dent lower bound estimate in comparison. Lastly, by wave 7, the sample had fallen to 8,682,

and I am using a select sample of university students of 3,543. Using casewise deletion from

3,543 to 2,043 raises the concern around missingness. In Appendix Table A3.15 I re-ran my

estimates using 20 multiple imputations to account for the missing information (assuming

“Don’t know” is missing), and estimates are similar, except that coefficient estimates are

slightly inflated, and have more statistical power.

Finally, there may be concerns that students’ LOC is instead a predictive factor of

their engagement in work, meaning that my baseline estimates may be estimating both the

effect of paid work on LOC, and vice versa. Appendix Table A3.16 reports the predicted

probability of students’ LOC at age 14/15 on students’ engagement in term-time work at

age 20/21. I do not find evidence that students’ prior LOC predicted their likelihood of

engaging in term-time work, and the marginal effects for paid work are small and statistically

insignificant, except for Summer work but this is less of a concern since my main findings are

for term-time work. Instead, the predictors strongly associated with an increased probability

of working are variables such as being of white ethnic background, enrolled in Wave 6,
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attending a Russell Group University, main parent has higher education, all which were

controlled for in my baseline estimates to absorb observed student differences.

3.8 Summary and conclusion

I examined whether English university students doing paid work helps students to develop

socio-emotional skills, measured by internal LOC. Students may find themselves better

equipped to have control over their lives through their paid work experience, or instead,

find that time in work competes with time for studies and leisure, reducing their LOC. There

may also be a small or null association between paid work and LOC if students can balance

their time wisely between work, leisure, and education.

First, I analysed whether doing paid work during term-time or the holidays, or hav-

ing worked in any of these periods, is associated with improved LOC. I find that students

who have ever worked and worked during term-time have greater internal LOC compared

to students who do not work. This finding is in line with Baert et al. (2022) who found that

students who work both during term-time and Summer gain the most returns in terms of

employability. The estimates for term-time work are statistically significant, but not for the

holidays, which suggest that the types of work done during the academic term may be help-

ful for socio-emotional skills development. For instance, it may be that jobs available during

term-time may be more relevant to the students’ subject or the types of jobs chosen are ones

which interfere less with other competing demands, compared to greater flexibility during

the holidays. Overall, my findings provide support for the human capital theory that work

helps students gain skills not captured by academic achievement, and there is little evidence

for zero sum theory that work crowds out time for activities important for socio-emotional

skills.

Second, I examined how this relationship changed with increasing hours of work.

While engagement in work is associated with greater internality, I do not find any added

marginal associations to LOC with more hours of work. This finding is similar to Callender

(2008) who finds that it is the engagement in work that is associated with lower students’
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academic achievement, but not the hours of work. This may be due to students practicing

good time management strategies during paid work, that higher hours of work do not deter

skills development, as posited by the reconciliation approach.

Lastly, I examine differences in these relationships by gender, as male and female

students may have different preferences for types of work, and types of subjects which de-

termine their availability for paid work. I find little differences by gender, whether it is

by engagement or hours of work. In summary, my study shows that students can gain

socio-emotional skills from work, contributing to research which find that adolescent em-

ployment can bring about non-academic benefits (Cunnien, Rogers, and Mortimer 2009;

Painter II 2010; Lesner et al. 2018), and that work is positively associated with enhanced

LOC (Gottshalk 2005).

My study is not without limitations; I do not observe types of work, nor can I fully

disentangle whether work improves students’ skills, or vice versa. The NS data only exam-

ines a cohort of students from 1990/91, who may have made different decisions about their

university, subject choice and decision to work during university because of the Great Re-

cession that occurred in 2008. Since this is a cohort study, and I use a selected sample, these

findings are not generalisable to other populations. The missing information in the study

due to attrition also likely biases my estimates for adolescents who are more motivated, and

stay in the longitudinal sample. The main strengths of this study are placing focus on socio-

emotional skills as an outcome of interest, and in using longitudinal data which allows me to

control for a rich set of individual background characteristics in my analysis.

These empirical findings may have a wider relevance for policy makers and future

researchers. While I find that students’ involvement in paid work can bring some form of

benefits in terms of socio-emotional skills, it is unclear if this comes at a cost to academic

achievement as found by previous UK research (Callender 2008). Given that student employ-

ment has the potential to widen or narrow inequalities in student outcomes, more research is

needed to examine the full cost and benefits to student employment. Future studies should

examine both the cognitive and socio-emotional implications from student employment, and

investigate other non-academic outcomes such as self-esteem, involvement in university so-
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cial activities, and mental wellbeing. Future research should also examine these relationships

by type of employment and the relevance of work to their subject of study, as studies show

that subject relevance can help improve outcomes (Passaretta and Triventi 2015; Geel and

Backes-Gellner 2012).

Higher education institutions should review the evidence about the costs and gains to

paid work in order to provide suitable employment advice to students. To do so, data about

university students’ work engagement needs to be available, which in the UK, is currently

difficult to come by. A suggested UK policy recommendation is for the HESA to collect

and publish information on students’ work engagement during their studies, and the types

of work they do. More data could help encapsulate a more holistic version of the student

experience, which may assist in consolidating the recommended hours of student work across

UK universities.
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3.9 Appendix A

3.9.1 Background information and descriptive statistics

Table A3.1: Factor loadings of LOC in waves 2 and 7

Items Wave 7 Wave 2
If someone is not a success in life, it is usually their own fault 0.443 0.291
I can pretty much decide what will happen in my life 0.484 0.331
If you work hard at something, you’ll usually succeed 0.394 0.377
How well you get on in this world is mostly a matter of luck 0.182 0.161

Figure A3.1: Categorical plots of responses to Locus of Control items in wave 7

Note: The LOC items are plotted using wave 7 weights. Items for Fault, Decide and Work Hard are reverse
coded and responses for “Don’t Know” and “Refused to Answer” are dropped.
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Figure A3.2: Categorical plots of responses to Locus of Control items in wave 2

3.9.2 How involvement in paid work is measured for university stu-

dents in Next Steps data

The questionnaire was structured in two ways to capture student work. The first way was

through a retrospective question “Since you started university, have you done any paid work

during term-time/ Christmas/ Easter?”. All students who had finished their academic term,

or students without a current job who had not finished their academic term were asked this

question. Conditional on whether or not they had worked, their average weekly hours were

derived from the question “In a normal week during term time/ Christmas/ Easter for how

many hours on average did you do paid work?”.

The second way was through, let’s call it, a “current” question. Regardless of whether

or not they had finished their academic term, students also reported whether they currently

had a job at the time of the interview and the hours they usually worked in the job each week,

including overtime. The question routing error missed students who currently had a job but
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had not finished their academic term. In other words, students who were working during

term-time at the time of interview are missing their employment history about the previous

Christmas or Easter.

Acknowledging this routing problem, I measure four periods in which students do

paid work; term-time, Summer, Easter and Christmas. I define term-time work as students

who answered “yes” to the retrospective question for term-time work, and those who cur-

rently had a job and had not yet finished their academic term. Work during Summer holidays

is measured as students who currently had a job and had finished their academic term. I

use the term “Summer” because two thirds of students who had finished their academic term

were interviewed between May and July. Finally, work at Christmas and Easter only refers to

students who answered the retrospective question, who constituted 92% of the full sample.

Figure A3.3: Question routing of work during university in the Next Steps data

Note: Information is processed according to author’s discretion, following question routing in the Next Steps
questionnaire (University College London 2021)
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Table A3.2: Percentage of students who worked by period

Period worked (%)
Sample for Summer and term-time
Did not ever work 54
Only during term-time 20
Only during Summer 11
Both during term-time and Summer 15
Percentage in any forms of work
Any term-time work* 36
Any Summer work* 31
Observations 2,043
Sample for retrospective work responses
Did not ever work 44
Only during term-time 3
Only in holidays 26
Both during term-time and holidays 27
Percentage in any forms of work
Any term-time work 30

Only during term-time 5
Both during term-time and holidays 25

Any Summer work 33
Only in Summer 11

Both Summer and term-time 22
Any Christmas work* 39

Only in Christmas 17
Both Christmas and in term-time 22

Any Easter work* 35
Only in Easter 22

Both Easter and in term-time 13
Observations 1,877

Note: Holidays here refer to Summer, Christmas
and Easter. The main variables used in the baseline
estimates are marked by the asterisk*.
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Table A3.3: Average characteristics of working students by sex in the APS 2010

Male (%) Female (%)

Full sample of university students
Still attending course (in term-time) 81.4 81.3
Average age 19.9 19.9
In paid employment 28.4 35.3
Country of residence

England 83.7 82.0
Wales 5.3 5.2

Scotland 8.6 9.5
Scotland North of Caledonian Canal 0.1 0.3

Northern Ireland 2.3 3.0
Observations 1911 1901
University students in paid employment
In part-time employment 86.6 92.4
Total usual hours in main job as according to reference week 17.7 14.9
Type of occupation

Managers and Senior Officials 2.5 1.1
Professional occupations 3.1 2.4

Associate Professional and Technical 8.4 5.5
Administrative and Secretarial 5.5 6.8

Skilled Trades Occupations 2.8 0.8
Personal Service Occupations 5.0 10.2

Sales and Customer Service Occupations 33.3 40.2
Process, Plant and Machine Operatives 1.9 0.6

Elementary Occupations 37.6 32.4
Type of industry

Agriculture, forestry and fishing 0.3 0.0
Energy and water 0.2 0.3

Manufacturing 2.5 1.3
Construction 1.9 0.2

Distribution, hotels and restaurants 65.7 67.9
Transport and communication 4.2 1.9

Banking and finance 6.3 5.3
Public admin, education and health 8.7 14.3

Other services 10.3 8.8
Observations 541 678

Note: Data sourced from the Annual Population Survey 2010 (ONS 2017).
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Figure A3.4: Bar charts of the total number of students in each university subject

Note: *Refers to subjects with less than 100 students and **refers to subjects with less than 50 students. Non-
science and Science subjects as defined by the HESA.
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Figure A3.5: Bar charts showing the proportion of students in paid work by subject and sex
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Note: Subjects as defined by the HESA. Subjects included in Science are 1) Medicine and Dentistry 2) Subjects
allied to medicine 3) Biological Sciences 4) Veterinary sciences, agriculture and related subjects 5) Physical
Sciences 6) Mathematical and computer sciences 7) Engineering 8) Technologies 9) Architecture, building and
planning. Subjects in Non-Science are 1) Social Studies 2) Law 3) Business and administrative studies 4) Mass
and communications and documentation 5) Linguistics, classics and related subjects 6) European languages,
literature and related subjects 7) Eastern, Asiatic, African, American and Australasian languages, literature and
related subjects 8) Historical and Philosophical studies 9) Creative arts and design 10) Education.

155



Chapter 3 – How is university students’ paid work associated with their locus of control?

3.10 Appendix B

3.10.1 Full estimates

Table A3.4: Full estimates of having ever worked on LOC

(1) (2) (3) (4)
Ever worked during uni 0.084∗ 0.074∗ 0.077∗ 0.085∗

(0.047) (0.044) (0.044) (0.044)
Sex: Male 0.187∗∗∗ 0.152∗∗∗ 0.154∗∗∗ 0.145∗∗∗

(0.049) (0.048) (0.048) (0.047)
Ethnicity: White 0.010 0.054 0.077 0.085

(0.060) (0.053) (0.053) (0.053)
Health problem or disability at Wave 7 0.014 -0.034 -0.024 -0.022

(0.093) (0.083) (0.084) (0.084)
Receives a financial help with university costs -0.004 -0.018 -0.035 -0.041

(0.047) (0.044) (0.049) (0.049)
Enrolled in wave 6 0.117∗∗ 0.081 0.085 0.077

(0.058) (0.056) (0.056) (0.056)
Attending a Russell Group University -0.007 -0.047 -0.049 -0.065

(0.049) (0.049) (0.050) (0.050)
Main parent has higher education -0.003 0.037 0.054 0.051

(0.048) (0.046) (0.047) (0.047)
Lone parent/no parent family 0.084 0.082 0.038 0.046

(0.064) (0.059) (0.068) (0.068)
Number of siblings -0.016 -0.017 -0.019 -0.019

(0.020) (0.019) (0.020) (0.020)
Locus of control, wave 2 0.295∗∗∗ 0.279∗∗∗ 0.276∗∗∗

(0.024) (0.024) (0.024)
Characteristics at age 14-16
HH managing quite well with income -0.008 -0.015

(0.048) (0.049)
Ever received EMA 0.019 0.019

(0.061) (0.061)
Attitude towards school 0.008∗ 0.007∗

(0.004) (0.004)
House owned/mortgage/shared ownership -0.147∗ -0.148∗

(0.078) (0.078)
Subject at wave 7 by HESA science grouping 0.110∗∗

(0.045)
Observations 2426 2426 2426 2426

Note: * p < 0.1, ** p < 0.05, *** p < 0.01. Standard errors are reported in parentheses. All in-
formation are obtained from wave 7 when the young person was aged 20/21 unless otherwise
stated. Reference categories used are displayed before the categorical variable. Observations
shown is raw sample size, but estimates are obtained using wave 7 population probability
weights and accounting for clustering at the school level.
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Table A3.5: Full estimates of term-time work on LOC

(1) (2) (3) (4)
Ever worked during term-time 0.100∗∗ 0.100∗∗ 0.105∗∗ 0.115∗∗

(0.047) (0.045) (0.045) (0.045)
Sex: Male 0.186∗∗∗ 0.152∗∗∗ 0.155∗∗∗ 0.145∗∗∗

(0.050) (0.048) (0.048) (0.048)
Ethnicity: White 0.017 0.059 0.083 0.091∗

(0.059) (0.053) (0.053) (0.053)
Health problem or disability at Wave 7 0.014 -0.034 -0.023 -0.020

(0.094) (0.084) (0.084) (0.084)
Receives a financial help with university costs -0.011 -0.024 -0.042 -0.049

(0.047) (0.044) (0.049) (0.049)
Enrolled in wave 6 0.111∗ 0.073 0.076 0.068

(0.058) (0.055) (0.056) (0.055)
Attending a Russell Group University -0.008 -0.046 -0.049 -0.065

(0.049) (0.049) (0.050) (0.050)
Main parent has higher education -0.000 0.039 0.057 0.055

(0.048) (0.046) (0.047) (0.047)
Lone parent/no parent family 0.079 0.076 0.032 0.040

(0.064) (0.059) (0.068) (0.068)
Number of siblings -0.015 -0.016 -0.018 -0.018

(0.020) (0.019) (0.020) (0.020)
Locus of control, wave 2 0.296∗∗∗ 0.279∗∗∗ 0.276∗∗∗

(0.024) (0.024) (0.024)
Characteristics at age 14-16
HH managing quite well with income -0.003 -0.009

(0.048) (0.049)
Ever received EMA 0.024 0.025

(0.061) (0.061)
Attitude towards school, age 15/16 0.008∗ 0.008∗

(0.004) (0.004)
House owned/mortgage/shared ownership -0.147∗ -0.148∗

(0.078) (0.078)
Subject at wave 7 by HESA science grouping 0.113∗∗

(0.045)
Observations 2426 2426 2426 2426

Note: * p < 0.1, ** p < 0.05, *** p < 0.01. See notes for Table A3.4 above.
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Table A3.6: Full Summer estimates of work experience on LOC

(1) (2) (3) (4)
Work during Summer 0.078 0.062 0.070 0.081∗

(0.049) (0.047) (0.047) (0.047)
Sex: Male 0.180∗∗∗ 0.146∗∗∗ 0.148∗∗∗ 0.138∗∗∗

(0.049) (0.047) (0.047) (0.047)
Ethnicity: White 0.019 0.062 0.085 0.093∗

(0.058) (0.053) (0.053) (0.052)
Health problem or disability at Wave 7 0.011 -0.037 -0.027 -0.024

(0.094) (0.084) (0.085) (0.084)
Receives a financial help with university costs -0.008 -0.021 -0.037 -0.044

(0.047) (0.044) (0.049) (0.049)
Enrolled in wave 6 0.121∗∗ 0.085 0.088 0.080

(0.058) (0.056) (0.056) (0.056)
Attending a Russell Group University -0.006 -0.047 -0.050 -0.065

(0.050) (0.050) (0.050) (0.051)
Main parent has higher education -0.001 0.038 0.055 0.053

(0.048) (0.046) (0.047) (0.047)
Lone parent/no parent family 0.081 0.079 0.036 0.044

(0.064) (0.060) (0.068) (0.069)
Number of siblings -0.016 -0.017 -0.019 -0.019

(0.020) (0.019) (0.020) (0.020)
Locus of control, wave 2 0.295∗∗∗ 0.278∗∗∗ 0.275∗∗∗

(0.024) (0.024) (0.024)
Characteristics at age 14-16
HH managing quite well with income -0.006 -0.013

(0.049) (0.049)
Ever received EMA 0.020 0.020

(0.061) (0.061)
Attitude towards school 0.008∗ 0.008∗

(0.004) (0.004)
House owned/mortgage/shared ownership -0.143∗ -0.144∗

(0.078) (0.079)
Subject at wave 7 by HESA science grouping 0.111∗∗

(0.045)
Observations 2426 2426 2426 2426

Note: * p < 0.1, ** p < 0.05, *** p < 0.01. See notes for Table A3.4 above.
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Table A3.7: Full Christmas estimates of work experience on LOC

(1) (2) (3) (4)
Worked during Christmas 0.047 0.038 0.043 0.048

(0.051) (0.046) (0.045) (0.045)
Sex: Male 0.201∗∗∗ 0.168∗∗∗ 0.171∗∗∗ 0.157∗∗∗

(0.052) (0.050) (0.050) (0.049)
Ethnicity: White 0.008 0.047 0.074 0.084

(0.063) (0.056) (0.056) (0.056)
Health problem or disability at Wave 7 0.001 -0.045 -0.038 -0.037

(0.095) (0.084) (0.085) (0.084)
Receives a financial help with university costs -0.010 -0.015 -0.040 -0.049

(0.050) (0.047) (0.051) (0.051)
Enrolled in wave 6 0.115∗ 0.071 0.076 0.069

(0.060) (0.058) (0.059) (0.058)
Attending a Russell Group University -0.009 -0.046 -0.048 -0.069

(0.053) (0.052) (0.053) (0.053)
Main parent has higher education -0.032 0.017 0.037 0.034

(0.051) (0.049) (0.050) (0.051)
Lone parent/no parent family 0.093 0.085 0.035 0.047

(0.068) (0.062) (0.070) (0.071)
Number of siblings -0.009 -0.012 -0.014 -0.014

(0.021) (0.020) (0.021) (0.021)
Locus of control, wave 2 0.299∗∗∗ 0.283∗∗∗ 0.280∗∗∗

(0.024) (0.025) (0.024)
Characteristics at age 14-16
HH managing quite well with income -0.005 -0.013

(0.049) (0.050)
Ever received EMA 0.040 0.044

(0.063) (0.063)
Attitude towards school 0.008∗ 0.007

(0.004) (0.005)
House owned/mortgage/shared ownership -0.146∗ -0.147∗

(0.081) (0.081)
Subject at wave 7 by HESA science grouping 0.135∗∗∗

(0.047)
Observations 2230 2230 2230 2230

Note: * p < 0.1, ** p < 0.05, *** p < 0.01. See notes for Table A3.4 above.
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Table A3.8: Full Easter estimates of work experience on LOC

(1) (2) (3) (4)
Worked during Easter -0.002 -0.009 -0.003 0.003

(0.048) (0.046) (0.046) (0.045)
Sex: Male 0.197∗∗∗ 0.165∗∗∗ 0.168∗∗∗ 0.153∗∗∗

(0.052) (0.050) (0.049) (0.049)
Ethnicity: White 0.014 0.053 0.078 0.089

(0.062) (0.056) (0.056) (0.055)
Health problem or disability at Wave 7 -0.004 -0.050 -0.043 -0.042

(0.095) (0.084) (0.084) (0.084)
Receives a financial help with university costs -0.010 -0.015 -0.038 -0.047

(0.050) (0.047) (0.051) (0.051)
Enrolled in wave 6 0.118∗∗ 0.075 0.079 0.072

(0.060) (0.058) (0.059) (0.058)
Attending a Russell Group University -0.015 -0.051 -0.054 -0.074

(0.053) (0.053) (0.053) (0.054)
Main parent has higher education -0.036 0.013 0.032 0.029

(0.051) (0.049) (0.050) (0.051)
Lone parent/no parent family 0.094 0.085 0.038 0.050

(0.068) (0.062) (0.071) (0.071)
Number of siblings -0.009 -0.012 -0.014 -0.014

(0.022) (0.020) (0.021) (0.021)
Locus of control, wave 2 0.299∗∗∗ 0.283∗∗∗ 0.280∗∗∗

(0.024) (0.025) (0.024)
Characteristics at age 14-16
HH managing quite well with income -0.003 -0.011

(0.050) (0.050)
Ever received EMA 0.038 0.041

(0.063) (0.063)
Attitude towards school 0.008∗ 0.007

(0.004) (0.005)
House is owned/on mortgage/shared ownership -0.143∗ -0.144∗

(0.082) (0.082)
Subject at wave 7 by HESA science grouping 0.133∗∗∗

(0.047)
Observations 2230 2230 2230 2230

Note: * p < 0.1, ** p < 0.05, *** p < 0.01. See notes for Table A3.4 above.
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Figure A3.6: Marginal estimates of average weekly hours spent in work by sex
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3.11 Appendix C

3.11.1 Additional checks

Table A3.9: Differences in average characteristics between complete sample and sample
which contain at least one missing response to LOC

Complete Missing Diff
(a) (b) (a)-(b)

Ever worked 0.52 0.58 -0.057*
Work during term-time 0.32 0.35 -0.030
Work during Summer 0.25 0.30 -0.055**
Worked during Christmas 0.34 0.38 -0.038
Worked during Easter 0.28 0.34 -0.064**
Sex: Male 0.40 0.47 -0.075***
Ethnicity: White 0.58 0.65 -0.065**
Health problem or disability at Wave 7 0.06 0.07 -0.013
Receives a financial help with university costs 0.65 0.62 0.023
Wave enrolled in university 0.74 0.71 0.028
Attending a Russell Group University 0.23 0.26 -0.034
Main parent has higher education 0.38 0.41 -0.031
Lone parent/no parent family 0.16 0.15 0.003
Number of siblings 1.88 1.78 0.104
Observations 2426 593

Note: * p < 0.10, ** p < 0.05, *** p < 0.01. Asterisks indicate the p-values for the t-
test in difference of means between the complete sample (a) and the sample excluded
(b) because of responses of “Don’t know” to at least one item in the locus of control
questions.
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Table A3.10: Coefficient comparison test on estimates on LOC for having ever engaged in
work

LOC age 20/21
(1) (2) (3) (4)

Ever worked 0.084* 0.074* 0.077* 0.085*
(0.047) (0.044) (0.044) (0.044)

LOC age 15/16 0.295*** 0.279*** 0.276***
(0.024) (0.024) (0.024)

Propensity to work
Household managing quite well -0.008 -0.015
with income, age 14/15 (0.048) (0.049)
Ever received EMA 0.019 0.019

(0.061) (0.061)
Attitude towards school, age 15/16 0.008* 0.007*

(0.004) (0.004)
House is owned/on mortgage/shared ownership -0.147* -0.148*

(0.078) (0.078)
Science subject 0.110**

(0.045)
Observations 2426 2426 2426 2426

Note: * p < 0.10, ** p < 0.05, *** p < 0.01. All estimates control for sex, ethnicity, long-term
health problems, whether received financial help for university costs, enrolled in Russell Group
university, main parent’s education, family composition and number of siblings.

Table A3.11: Balancing test for main estimates on LOC for having ever engaged in work

LOC age
15/16

Science
subject

HH man-
aging

EMA Attitude
towards
school

House
owned

Ever worked 0.036 -0.065*** 0.011 0.005 0.006 0.023*
(0.045) (0.023) (0.019) (0.017) (0.320) (0.013)

p-values for balancing test
LHS test: individual 0.418 0.005 0.547 0.775 0.985 0.080
LHS test: joint 0.023
RHS test: joint 0.016
Observations 2426 2426 2426 2426 2426 2426

Note: * p < 0.10, ** p < 0.05, *** p < 0.01. All estimates control for sex, ethnicity, long-term
health problems, whether received financial help for university costs, enrolled in Russell Group
university, main parent’s education, family composition and number of siblings. The joint LHS
balancing test is conducted via the suest Stata command.

163



Chapter 3 – How is university students’ paid work associated with their locus of control?

3.11.2 Sensitivity checks

Table A3.12: Estimates with most constrained sample

Ever worked Term-time Summer Christmas Easter

Ever worked
0.057 0.073 0.095** 0.043 -0.003

(0.045) (0.050) (0.048) (0.045) (0.046)

LOC age 15/16
0.283*** 0.283*** 0.281*** 0.283*** 0.283***
(0.025) (0.025) (0.024) (0.025) (0.025)

Observations 2230 2230 2230 2230 2230

Note: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors are reported in paren-
theses. All estimates control for individual characteristics, family characteristics,
and propensity to work characteristics. Observations shown is raw sample size, but
estimates are obtained using wave 7 population probability weights and accounting
for clustering at the school level.

Table A3.13: Estimates with “Don’t know” in LOC as a mid-response

Ever Term-time Summer Christmas Easter

Ever worked
0.087** 0.090** 0.075* 0.066 -0.001
(0.039) (0.041) (0.041) (0.042) (0.043)

LOC age 15/16
0.245*** 0.246*** 0.245*** 0.253*** 0.253***
(0.021) (0.020) (0.020) (0.021) (0.021)

Observations 3019 3019 3019 2775 2775

Note: * p < 0.10, ** p < 0.05, *** p < 0.01. See notes for Table A3.12.

Table A3.14: Baseline estimates using sum scores of locus of control

Ever Term-time Summer Christmas Easter

Ever worked
0.138* 0.178** 0.146* 0.109 0.023
(0.074) (0.074) (0.079) (0.077) (0.075)

LOC age 15/16
0.281*** 0.281*** 0.281*** 0.276*** 0.277***
(0.025) (0.025) (0.025) (0.026) (0.025)

Observations 2426 2426 2426 2230 2230

Note: * p < 0.10, ** p < 0.05, *** p < 0.01. See notes for Table A3.12.
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Table A3.15: Baseline estimates, using multiple imputation

Ever Term-time Summer Christmas Easter
Worked 0.097** 0.101*** 0.084** -0.041 -0.044

(0.039) (0.037) (0.041) (0.049) (0.051)
LOC age 15/16 0.241*** 0.241*** 0.241*** 0.180*** 0.179***

(0.021) (0.021) (0.021) (0.033) (0.033)
Observations 3,543 3,543 3,543 3,217 3,217

Note: * p < 0.10, ** p < 0.05, *** p < 0.01. See notes for Table A3.12.

Table A3.16: Probit estimates of predictors of probability of engage in work at wave 7

Ever Term-time Summer Christmas Easter

Locus of control wave 2
0.026 0.011 0.058* 0.013 0.023

(0.029) (0.030) (0.032) (0.033) (0.032)

Sex: Male
-0.305*** -0.232*** -0.099* -0.216*** -0.182***

(0.056) (0.058) (0.060) (0.060) (0.063)
Ethnicity: White 0.373*** 0.145* 0.130* 0.282*** 0.283***

(0.075) (0.080) (0.075) (0.082) (0.078)
Health problem or disability -0.266** -0.252** -0.238* -0.304** -0.305**

(0.121) (0.121) (0.132) (0.134) (0.128)
Receives a financial help with university costs -0.111 0.101 -0.027 0.113 0.006

(0.078) (0.074) (0.075) (0.078) (0.086)
Wave enrolled in university 0.254*** 0.428*** 0.161** 0.163** 0.160**

(0.070) (0.071) (0.071) (0.078) (0.071)
Attending a Russell Group University -0.359*** -0.291*** -0.469*** -0.357*** -0.277***

(0.075) (0.078) (0.078) (0.076) (0.080)
Main parent has higher education -0.137** -0.190*** -0.227*** -0.295*** -0.259***

(0.068) (0.067) (0.072) (0.074) (0.074)
Lone parent/no parent family 0.050 0.187* 0.116 0.143 0.033

(0.093) (0.097) (0.091) (0.098) (0.101)
Number of siblings -0.001 -0.015 -0.004 0.008 -0.016

(0.028) (0.029) (0.028) (0.030) (0.029)
Household managing quite well with income,
age 14/15

0.025 -0.130* -0.045 0.102 0.045

(0.065) (0.068) (0.071) (0.071) (0.073)
Ever received EMA 0.045 -0.095 0.019 -0.146* -0.145

(0.081) (0.083) (0.084) (0.086) (0.090)
Attitude towards school, age 15/16 -0.001 -0.005 -0.013** 0.003 -0.005

(0.005) (0.006) (0.005) (0.005) (0.005)
House is owned/on mortgage/shared ownership 0.170* 0.132 0.064 0.176* 0.104

(0.095) (0.104) (0.100) (0.107) (0.108)
Observations 2426 2426 2426 2230 2230

Note: * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors are reported in parentheses. Receiving help with
university costs refers to receiving a grant, bursary or scholarship. Main parent’s SOC: high refers to managerial,
professional, or associate professional. All information are obtained from wave 7 when the young person was aged
20/21 unless otherwise stated. Observations shown is raw sample size, but estimates are obtained using wave 7
population probability weights and accounting for clustering at the school level.
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Abstract

Research has provided contradictory findings about whether more screen time is

bad for adolescents’ mental wellbeing because it had used different definitions of screen

time, different measures of wellbeing, and examined different groups of teenagers. This

study distinguishes four types of screen activity; social screen time, internet brows-

ing, playing e-games or passive video viewing. I examine whether more screen time

is bad for adolescent mental wellbeing, measured by self-reported happiness and self-

esteem, and parent-reported behavioural problems of the child. Using time diaries of

14-year-olds, I examine these relationships using models that control for adolescents’

prior mental wellbeing and extensive background characteristics, and I show how these

relationships differ by gender and parental education. More screen time is associated

with lower self-reported self-esteem and happiness with looks. Spending more time on

social screen activities and internet browsing are the activities most adversely associated

with adolescent wellbeing, compared to playing e-games and passive video viewing.

However, social screen time is not associated with worse parent-reported behavioural

scores, suggesting that discrepancy between self- and parent-reports may measure dif-

ferent wellbeing scores or that parents under-report on adolescents’ wellbeing at age 14.

I find support that these relationships are negative and monotonic, and excessive social

screen time are associated with worse self-reported mental wellbeing. More screen time

is worse for girls’ self-reported wellbeing than boys, and this gap is not improved by

parental education. Girls with high parental education have worse wellbeing associated

with more social screen time, and this gap is largest compared to boys with low parental

education.
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4.1 Introduction

There has been a rapid rise in digital device use among children and adolescents in the last

two decades. Internet use among 12 to 15 year olds in the United Kingdom (UK) more than

doubled from 8 hours a week in 2005 to 18.6 hours a week in 2015, with mobile phone and

tablets being more popular devices for internet access than computers (Ofcom 2015). At

the same time, a National Health Service (NHS) report in 2017 showed that England had

witnessed a rise in the prevalence of ‘mental disorders’ in children aged 5 to 15 years, from

9.7% in 1999 to 11% in 2017 (Sadler et al. 2017). In the NHS 2021 follow-up survey, 39%

of those aged 6 to 16 years had experienced a deterioration in mental health since 2017, with

girls more likely to experience a deterioration in mental health than boys at the same age

(Newlove-Delgado et al. 2017).

Adolescence is a period of dynamic brain development and exposure to stimuli,

which is important for adolescents’ skills acquisition and emotional processing (Andersen

and Teicher 2006; Dahl et al. 2018). Substantial biological, psychological and social de-

velopment during this period makes adolescence a sensitive period for social development,

self-perception, and social interaction. For example, going through puberty is associated

with physical maturation, linked with social cognition and peer relations (Pfeifer and Allen

2021). Coupled with the fact that adolescents are also early adopters of new technologies

(Dahl et al. 2018) which influence the way they interact with society, screen use can have

profound influence on their mental wellbeing as they are often more attuned to how they are

perceived by peers and the broader community. Hence, there are heightened parental and

societal concerns about media content on screens and adolescent wellbeing, in relation to

the ‘Displacement Hypothesis’ that more time on screen displaces other important activities.

There are also concerns that certain screen uses which involve interaction with others such

as social networking sites, e-gaming, and internet browsing, may negatively impact adoles-

cents’ self-image and happiness because of upward social comparisons (Booker, Kelly, and

Sacker 2018; McNamee, Mendolia, and Yerokhin 2021; Kelly et al. 2019). Despite grow-

ing research examining the relationships between screen use and wellbeing, studies have

reported mixed findings because of the use of different definitions of screen time, and mea-
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sures of wellbeing, and different groups and characteristics of teenagers.

Previous studies have shown that there are inequalities in screen use and wellbeing

across gender and socio-economic status. Adolescents from poorer socio-economic back-

grounds have less access to digital devices (Livingstone et al. 2011; Livingstone et al. 2015)

and less educated parents in the European Union (EU) also place more authoritative re-

strictions on their children’s device use, while higher income and more educated families

use more diverse ways to mediate their children’s device use (e.g., pay for other outdoor

activities) (Livingstone et al. 2015). Extant literature also show that screen use is typically

gendered (girls tend to use social networking sites and text, while boys spend more time gam-

ing (Mullan 2018)), and that screen use is associated more negatively with girls than with

boys (Booker, Kelly, and Sacker 2018; McNamee, Mendolia, and Yerokhin 2021; Kelly et

al. 2019). However, few studies examine the interaction between both; how the associations

differ between girls and boys of high and low socio-economic backgrounds. While girls

may be more vulnerable to harmful content on screens, higher socio-economic background

may be a protective factor for girls. On the other hand, having more resources may afford

adolescents greater access and frequency to screens, exposing them to more harm, and allow

different behavioural usage compared to adolescents with lower resources (e.g., more con-

tent sharing).

My research examines whether more screen time is bad for adolescents’ wellbeing by

using detailed information on screen use using time use diaries (TUD) and comprehensive

measures of wellbeing, and examine how these relationships vary by both parental education

and gender. I examine four questions: 1) Which screen activity is worse for adolescent

wellbeing? By examining specific types of screen activities, this study examines whether

there are certain screen activities which may have differing associations with adolescents’

wellbeing. 2) Do the relationships vary depending on the types of wellbeing measures?

Parents may observe behaviour from their child that is not observed through the child’s self-

reports. At age 14, it may also be that the child’s report of their own wellbeing is more

accurate than their parents’ report of their behaviour, as studies show that observers tend to

understate children’s mental health as children get older (Johnston et al. 2014). 3) How do
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these relationships vary by both gender and parental education? The current knowledge is

that girls are more vulnerable than boys, but higher parental education may be a protective

factor in terms of resources and parenting, and 4) Does excessive screen time equate to

worse mental wellbeing? The majority of studies assume a more-is-worse relationship, not

accounting that there may be potentially beneficial or neutral levels of screen use.

I answer these questions using the Millennium Cohort Study (MCS), a longitudinal

UK study of a cohort of children born in 2000/2001. I use TUD of adolescents who were

14-years-old in 2015, a crucial age because half of mental health illnesses begin at age 14 in

OECD countries (Burns and Gottschalk 2019). Adolescents at this age are also undergoing

physical pubertal change, have enhanced sensation-seeking behaviour, and are developing

their adult identity through interactions with family, cultural, and social contexts (Dahl et

al. 2018). Hence, examining adolescents’ self concept i.e., their evaluation of themselves

(the ideal self), and their identity, family status, personal goals and self-esteem are important.

This study’s main contribution is its comprehensive documentation of the relation-

ships between screen time and mental wellbeing, and how these vary with different measures

of screen use and wellbeing measures. I use detailed information of screen use from TUD,

allowing me to differentiate between social screen time, internet browsing, playing e-games,

and passive video viewing in contrast to previous studies which bundle screen use as one

activity, and typically use retrospectively reported information which are more susceptible

to recall bias and social desirability bias. Each of these types of screen activities is com-

monly analysed in the previous literature, but are rarely distinguished within one analysis,

important to distinguish since each activity requires different levels of attention and provides

different levels of exposure of the adolescent to other people and content.

Three additional contributions of this study are the following. First, I demonstrate

the importance of distinguishing between adolescent’s self-reports and parental reports, and

I find that most associations between screen use and wellbeing are mostly captured by self-

reports. Both parent and adolescent self-reports are commonly used in previous studies, but

rarely distinguished from each other. Second, I add to scant evidence about the variations

in these associations by both the adolescent’s sex, and parental education as a measure of
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socio-economic background. Lastly, I test whether the relationships between screen time

and wellbeing follows the ‘Displacement Hypothesis’ i.e., more-is-worse, or whether the re-

lationship follows the ‘Goldilocks Hypothesis’ whereby there are levels of screen use that

are ‘just right’ or even beneficial for mental wellbeing. This differs from the majority of pre-

vious studies, which have tended to assume a negative and monotonic relationship between

screen use and wellbeing (Przybylski and Weinstein 2017).

My findings show a division in screen time by sex; girls spend more time on social

screen time while boys play more e-games. Adolescents with low parental education spend

more hours on screen activities compared to adolescents with high parental education, but the

rates of engagement in screen activities are similar across groups. I do not find differences

in parenting style and device ownership by parental education. Adolescents who spend more

than 3.8 hours on screen time on a weekday and more than 5 hours on a weekend are less

likely to spend time on physical activity, educational activities, leisure alone or leisure with

others.

My regression estimates show that more time spent on any screen is adversely asso-

ciated with self-esteem and happiness with looks. The coefficient estimates from more hours

on social screen activities and internet browsing with mental wellbeing are larger than the

estimates from more hours spent playing e-games or passive video viewing. The harmful

associations of social screen time with self-reported mental wellbeing are worse for girls

than boys but there are no gender gaps in the parent-reported SDQ scores. More social

screen time is also associated with worse self-reported mental wellbeing for high SES ado-

lescents than low SES adolescents, but not for parent-reported behavioural problems. Instead

for parent-reported scores, more hours spent browsing the internet and playing e-games are

associated with poorer total difficulties score and internalising behaviour for high SES ado-

lescents. Finally, I find overall support for a more-is-worse relationship between screen use

and self-reported mental wellbeing. Particularly, excessive hours of social screen time are as-

sociated with poorer mental wellbeing. It is worth noting that since Watts (2020) highlighted

that Covid-19 has exacerbated the digital divide in the UK, where lack of access to digi-

tal technology has consequences for wellbeing and mental health, and the ability to access
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healthcare. Given that screen use has been increasing, and is likely to continue increasing

across time, my findings regarding 2015 provide relevant lower bound estimates of screen

use and adolescent wellbeing that are likely to have been accentuated since 2015.

4.2 Background on screen time and adolescent wellbeing

4.2.1 Prior literature

There are numerous studies and literature reviews in the fields of science, psychology, and

social sciences analysing screen time and adolescents’ mental wellbeing. A common theme

discussed in the reviews is that the findings are inconclusive because there is a lack of a

standardised definition of screen time, and studies use different measures of wellbeing and

examine different groups of adolescents (see e.g., reviews of the literature by Orben (2020),

Stiglic and Viner (2019), Dickson et al. (2018), Hoare et al. (2016), and Best, Manktelow,

and Taylor (2014)). Screen time is usually self-reported and can refer to a singular activity

such as watching TV (Chadi and Hoffman 2021), or the internet (Mcdool et al. 2020), playing

video games (Przybylski and Weinstein 2019), or using social media (Booker, Kelly, and

Sacker 2018; Kelly et al. 2019; McNamee, Mendolia, and Yerokhin 2021).

In addition, wellbeing measures also vary from mental health disorders (e.g., de-

pressive symptoms, suicide) to more general wellbeing measures (e.g., the Strengths and

Difficulties Questionnaire (SDQ), happiness measures, self-esteem) or a mix of these out-

comes.

Most research focuses on the hours spent on one specified screen activity, rarely

distinguishing between the different types of screen activities within one analysis, as in this

paper. Not distinguishing between the types of screen use may lead to missing different

associations with wellbeing. For example, Bickham, Hswen, and Rich (2015) used time

diaries for students aged 12 to 15 in the USA, and found that mobile phone use and TV

viewing were associated with depressive symptoms a year later, but this was not the case for

activities such as listening to music, playing video games and using computers. However,

the study by Bickham, Hswen, and Rich (2015) is limited to a small sample size of 126
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adolescents. Kandola et al. (2022) argued that many studies do not distinguish between

screen activities, and show using the MCS data that while replacing an hour of social media

or television with team sports was associated with lower emotional distress in adolescents

three years later, there were no significant associations from more time on video games or

general computer use.

In the next subsection, I will describe how screen activities relate to adolescents’

mental wellbeing according to previous empirical research. In doing so, each activity touches

on the issue of the content of the screen activity, and how more time on screens influences

overall adolescent time use patterns (e.g., increased sedentary behaviour) which may influ-

ence mental wellbeing. I distinguish between social screen time, internet browsing, playing

e-games and passive video viewing because each activity requires a different attention span

and levels of engagement with others, and promotes varied types of content.

4.2.2 How screen activities relate to mental wellbeing

Internet browsing and social media

Internet browsing and social media use involve greater social interactions with other peo-

ple than watching videos or playing games. Adolescents may gain opportunities for im-

proved mental wellbeing through increased social support, widening social networks and

connections, accessing global information, and freedom of expression (Berryman, Ferguson,

and Negy 2018; Best, Manktelow, and Taylor 2014; Livingstone, Mascheroni, and Staksrud

2018). On the flipside, adolescents are also at risk of being exposed to harmful content such

as pornography, sharing messages with sexual content, fake news and violence, or exposure

to cyber-bullying or peer pressure (Best, Manktelow, and Taylor 2014). For UK adolescents

aged 10 to 15, Mcdool et al. (2020) found that time spent online was inversely related to

their happiness with their school work, appearance, family, school and life overall. The au-

thors found that these negative associations were also stronger for girls than boys, with the

largest effect being associated with unhappiness with their appearance. However, Mcdool

et al. (2020) examined internet use more broadly, and found that a key mechanism in the

relationship between internet use and wellbeing was from excessive social media use.
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Social media has been a recent focus in the literature on screen time because it is

a more mobile, immersive and continuous form of screen time (see Orben (2020)). Social

media are distinct from internet browsing in that they tend to be image-based platforms,

e.g. Instagram and Facebook, which allow high frequencies of image sharing and quick

image-manipulation techniques. Scholars have argued that social media exacerbates social

comparisons, that is, a behaviour where people compare themselves with others to evaluate

their emotions, personalities, and opinions and abilities (Festinger 1954; Appel, Gerlach,

and Crusius 2016). Often in social media, these social comparisons tend to be upward, i.e.,

the comparison of one self to someone else who is perceived to be in a better position than

one self (Appel, Gerlach, and Crusius 2016). This has led to concerns about promoting an

‘idealised’ body image or lifestyle, which have negative associations with self-esteem and

self-image.

Studies using retrospective screen time measures mainly document a negative re-

lationship between social media and parent-reported behavioural problems, happiness mea-

sures, and/or self-esteem (Booker, Kelly, and Sacker 2018; McNamee, Mendolia, and Yerokhin

2021) and a higher risk of depressive symptoms (Kelly et al. 2019). Most studies also report

greater harmful associations of social media for girls compared to boys (Booker, Kelly, and

Sacker 2018; Kelly et al. 2019; McNamee, Mendolia, and Yerokhin 2021). Girls may face

the greater burden of harmful content from social media compared to boys because girls tend

to be exposed to early sexualisation through peer pressure and the depiction of females in

pop culture and the general media (American Psychological Association 2007). In contrast,

some studies find no significant, or weak associations between social media and mental well-

being (Leung 2014; Puukko et al. 2020; Coyne et al. 2020) and even if negative associations

are found, these can turn out to be very small (Orben 2020).

There are few studies that have used time diaries. Two studies that use the MCS time

diary data of 13-15 year olds have reported opposite findings. Banthorpe et al. (2020) found

that more social media use was associated with a greater probability of self harm and de-

pression and lower self-esteem, especially for girls. However, Orben and Przybylski (2019),

using time diaries from Ireland, the US and the UK, found little evidence of a negative asso-
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ciation between digital-screen engagement, either throughout the day or before bedtime, and

adolescent wellbeing. One potential reason for the differences in these findings is that Orben

and Przybylski (2019) used a measure of total screen time, while Banthorpe et al. (2020)

only examined social media use. It may be that the harmful associations of social media are

masked if grouped as part of a total screen use measure.

Studies have also shown that greater internet browsing and social media use crowd

out time for activities that promote mental wellbeing such as sleep (Hisler, Twenge, and

Krizan 2020), and face-to-face interactions (Twenge, Spitzberg, and Campbell 2019). Using

nationally representative data of U.S. adolescents aged 13 to 18 and students just enter-

ing college, Twenge, Spitzberg, and Campbell (2019) documented birth cohort differences

across the period 1976 to 2017 and found that adolescents of the 2010s spent less time in-

teracting with their peers in-person and were more likely to experience loneliness during

the time that digital media usage increased. Hisler, Twenge, and Krizan (2020), using the

MCS data, found that heavy users (self-reported) of screen time were more likely to sleep

less, especially during the nights before school. The authors found that social media and

internet use were more strongly associated with shortened sleep duration than gaming or TV

use, possibly because they involve more social interaction with other people, or are typically

carried out on portable devices that are held closer to the face before sleep, thereby delaying

sleep. In contrast, Orben and Przybylski (2020) re-examined this relationship using time use

diaries for MCS and found that screen use before bedtime was not substantively associated

with hours of sleep.

Playing e-games and passive video viewing

Concerns about gaming and video viewing (watching TV) have some overlaps. Studies have

found links between excessive time spent on TV and gaming, such as being exposed to vi-

olent content, and exhibiting greater aggressive behaviour and worse prosocial behaviour

(Anderson et al. 2010; Mitrofan, Paul, and Spencer 2009). However, gaming is distinct from

watching videos in that it requires active engagement with the game, which usually involves

some level of motor function. It can be a way to train healthy habits of the mind, reward-
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ing communication and cooperation, as well as resolving negative emotions and frustration

(Granic, Lobel, and Engels 2014; Santini et al. 2020). While evidence on the positive link

between gaming and wellbeing is lacking, some studies have found no statistically signifi-

cant associations between violent and non-violent gaming and adolescent aggression (e.g.,

see Ferguson (2015) and Przybylski and Weinstein (2019)).

An additional concern about watching TV is that studies suppose that more time

spent watching TV leads to higher amounts of sedentary time (Hoare et al. 2016), and/or

less healthy diets (Stiglic and Viner 2019), which is associated with poorer mental health.

While many screen activities such as internet browsing and playing games are linked to more

sedentary behaviour the majority of this evidence is for watching TV (Hoare et al. 2016).

Nieto and Suhrcke (2021) exploited a policy change in the UK between 2008 and 2012,

where the government upgraded every TV transmitter in the UK to switch the transmission

of an analogue signal to a high-power digital signal. The switchover raised the number of

free television channels from 5 to 40, and led to an increase in the time 10 to 15 year olds

spent watching TV. Using an event study model, the authors found that the rise in time spent

watching TV worsened adolescents’ mental health, measured by parent-reported problematic

behaviours of the child. The authors suggested that the main mechanism for worsening

mental health was through an increased body mass index due to more sedentary behaviour,

but they did not find differences by socio-economic status, gender or ethnicity. Despite the

paucity of evidence, Kandola et al. (2020) showed that sedentary behaviour can be related

to poorer mental wellbeing. Using a large population-based sample of adolescents in South-

West England, the authors demonstrated that an additional hour of sedentary behaviour was

associated with an 8 to 11% increase in depression scores for adolescents aged 18 years.

Shape of the relationship between screen use and wellbeing

All of the findings described above assume a more-is-worse relationship with each of the

screen activities, which may not be true. In contrast, the ’Goldilocks Hypothesis’ which was

first coined by Przybylski and Weinstein (2017), posits that there may be a level of screen

time that is ‘just right’. The authors argue that ‘too little’ screen time reflects adolescent

176



Chapter 4 – Is more screen time bad for adolescent mental wellbeing?

deprivation of social information whereas ‘too much’ may lead to displacing beneficial ac-

tivities. The authors show that for English 15-year-olds, moderate amounts of self-reported

screen time are associated with higher mental wellbeing compared to very low or very high

levels of screen time. Research using self-reported screen time shows support for it (Mc-

Namee, Mendolia, and Yerokhin 2021), but studies that use time diaries do not (Sanders et

al. 2019).

4.2.3 Differential associations of screen time and well-being by sex and

socio-economic background

Gender

As discussed above, girls usually face greater stresses and pressures from screen use com-

pared to boys, such as sexualised ideals of women, which impose more pressure in regard

to body image and self-esteem,. Although studies have found that boys spend more time

on digital activities than girls (B. Becker 2022; Gracia et al. 2022), the greater online risk

for girls may lead to girls facing greater harm from screen use in relation to their mental

wellbeing. This may also be driven by how the screen time is used. For instance, a study

of adolescents aged 13 to 17 in the USA in 2015 by Lenhart (2015b) showed that boys use

e-gaming as a platform for friendships while girls use social media and texting, which com-

pared to e-gaming has more challenges (e.g., girls are more likely to block friends).

There is limited research about how these gender gaps in adolescents’ time allocation

relate to their social and emotional competencies or mental wellbeing. Jürges and Khanam

(2021) find that although boys spend more time in front of screens, more screen time instead

of physical activity has a greater negative impact on girls’ social and emotional competencies

than boys. Using the same data, Nguyen et al. (2022) find that Australian teenage girls

spend more time doing chores, on their personal care, and on educational activities outside

of school while boys spend more time on physical and screen activities compared to girls.

In contrast to Jürges and Khanam (2021), the authors show that these differences in time

allocation account for gender gaps in the development of cognitive skills and social and
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emotional competencies, favouring girls. Educational activities outside school explain for

up to 15% of the gender gap in cognitive skills and screen activities contribute to 3% of the

gender gap in social and emotional competencies. These studies show how variations in time

use are relevant for adolescents’ outcomes, but there is a gap in our knowledge about how

these relationships work, and their application across different countries.

Socio-economic background

The literature discusses three ’levels’ of digital divides across the population; (1) the un-

equal access to screens or information and communications technology (ICT), (2) unequal

online and digital ’skills’ and divergent forms of engagement, and (3) multiple outcomes

that stem from dissimilar social and digital contexts (Maggio et al. 2004; Hargittai 2008;

Helsper 2021). To date, there has been little systematic analysis of how changes in digital

engagement relates to wellbeing across socio-economic groups, especially with regards to

levels two and three (Gracia, Bohnert, and Celik 2023). Studies have found that adolescents

from lower socio-economic backgrounds, compared to higher socio-economic backgrounds,

spend higher amounts of time on screen-based activities, experience more negative feel-

ings during their online activities, and have scarcer economic, social, cultural and digital re-

sources to help secure a healthy and productive engagement with screens (Gracia et al. 2020;

Helsper 2021; Ragnedda 2018).

However, it is also possible that adolescents from higher socio-economic backgrounds

may be exposed to more risk of harmful content because they have better access to the inter-

net and digital technologies and hence have greater engagement with screen use (Livingstone

et al. 2015). In their study of 9-16 year olds in 25 countries, Livingstone et al. (2011) found

that children from higher socio-economic homes are more likely to have a wider, more di-

verse circle of contacts online, including more people they do not know offline, but it is

unclear whether this relates to greater risk. The authors also find that children from higher

socio-economic homes compared to lower ones, are more likely to see online sexual images

and to receive more sexual messages online, but, this exposure to risk may not relate subjec-

tive harm (Livingstone et al. 2011). On the flipside, Lenhart (2015a) have also shown that
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lower income teenagers are more likely to have the same friends over multiple social media

platforms, which may mean they are more selective of who they interact with because they

have more limited access to these technologies.

It may also be that socio-economic backgrounds may drive different types of tech-

nology usage. For example, Lenhart (2015a) showed that youth from higher income groups

in 2015 were more likely to use Snapchat and Instagram, while youth from lower income

groups were more likely to use Facebook. While all these platforms allow self-promotion

and encourage upward social comparisons (general impression that someone else is better

off), Snapchat and Instagram are more likely to promote such comparisons at a higher fre-

quency than Facebook.

Lastly, a recent study in the UK showed that the association between social media and

mental wellbeing, depression and anxiety depends on the adolescents’ behavioural use of the

platform. Winstone et al. (2022) show that “Broadcaster” users – those who frequently share

content in addition to socialising or browsing online – are at greatest risk to their mental

wellbeing, compared to minimal users, moderate communicator (moderate messaging and

browsing but minimal content sharing) and high communicator groups (frequent messaging

and socialising and moderate content sharing and browsing). It may be that adolescents with

greater resources are more able to ‘broadcast’ and interact with content sharing compared to

adolescents who have lower resources. Lastly, adolescents with higher educated parents are

also likely to be friends with other adolescents that have families with resources, which may

fuel a competition for upward comparisons through internet platforms (e.g., family holidays

abroad, access to branded goods). While I do not observe the types of content/platforms

used, these differences may explain the channels in which there may be differences across

demographic groups.

Few studies have examined the inter-relationships between sex and socio-economic

status. In this chapter, I explore inequalities by sex and parental education through the digital

divide in terms of access (as described in point 1 above), and in usage (point 2), keeping in

mind that the context we have are for a selected birth cohort in the UK in 2015. Drawing

upon previous literature, it is likely that girls from lower parental education are at greater risk
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from screen use as it brings a double disadvantage, especially compared to boys with higher

parental education. However, there is also the possibility that girls, regardless of parental

education, are at greater risk from screen use than boys, since girls are disproportionately

exposed to harmful content on screens.

4.2.4 Who reports wellbeing

Finally, there may be differences based on the observer who reports wellbeing (e.g., either

by parent or the adolescent). Both scores have been used in previous studies, but few studies

distinguish between the two in regard to their findings.

The disagreement between parent and adolescent reports may stem from parents’

reporting fewer or more problems than their children report about themselves. Studies have

reported that adolescents’ ratings yielded higher problem scores than their parents (Petot,

Rescorla, and Petot 2011; Rescorla et al. 2013). In a British study using the SDQ, Goodman

et al. (2000) suggest that children’s self-assessments of their behaviour (before the age of 11)

have less explanatory power than parents or teachers. Youngstrom, Findling, and Calabrese

(2003) found that using the same data and threshold scores of a clinical sample in the USA

of youths aged 11 - 18, there were significant variations about comorbidity prevalence rates

based on the observer, ranging between 5.4% and 74.1%. In a UK study about children’s

mental health and their educational attainment using multiple observers for children and

adolescents’ behaviour. Johnston et al. (2014) found in the UK, large variations in survey

reports of children’s mental state across observers. They also found that observers tend to

understate children’s mental health scores as children get older.

Another factor for low parent-adolescent agreement may be due to the reporting

of different kinds of problems. For instance, parents might report similar observable be-

havioural problems (e.g., externalising issues) as their children, but divergences may occur

for more internalising problems as parents may not know how their children are feeling un-

til the adolescent divulges this information (Rescorla et al. 2013). Assessments may also

vary by the observer’s characteristics. Studies show that there are systematic differences in

parent, teacher, and self-reports of adolescent mental health, with greater income-health gra-
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dients from adult reports than self-reports (Khanam, Nghiem, and Rahman 2020; Johnston

et al. 2014). Using the MCS data, Del Bono, Kinsler, and Pavan (2020) demonstrated that

differences in mothers’ socio-emotional competencies are related to how children’s socio-

emotional competencies are reported. In line with this, Hazell et al. (2022) also using the

MCS data found that parents’ mental health gradient mirrored that of the parent-reported

adolescent mental health gradient. While the authors found that adolescents from more dis-

advantaged groups had poorer ratings of mental health, the magnitude and significance of

this health gradient was larger when rated by parents than by adolescents themselves.

4.2.5 Adolescents’ screen time in the UK

Examining adolescents’ screen time in the UK in 2015 is relevant because children born in

the UK during the 2000s have grown up with screens, the internet, and social media. Mullan

(2019) documented that children aged 8 to 16 in the UK led less physically active and more

home-based lives in 2015 compared to in 2000. He also documented a substantial increase in

screen-based activities, positing that rapid technological change had influenced children and

adolescents’ activities to be more indoors-based. Ofcom (2015) report that in 2015, 12 to 15

year olds in the UK had three or more devices of their own, typically a smartphone, a tablet

and a laptop/PC, with few differences by gender or household SES. The report also indicated

that YouTube became an important source of content in addition to watching TV. 86% of 12

to 15 year olds in 2015 who watched TV also watched YouTube. Of those who watched both

types of content, for the first time in 2015, 29% said they preferred to watch YouTube videos

compared to TV channels (25%). This contrasts with in 2014, when 30% preferred to watch

TV channels compared to YouTube (25%). Popular social media platforms used by 12 to 15

year olds in 2015 were Facebook, Instagram, Snapchat and YouTube.

There are also strong parental and societal concerns about adolescents’ wellbeing

and screen use in the UK. Ofcom (2015) have reported that one-third of parents whose child

goes online are concerned about online bullying and about a fifth to a quarter of parents are

concerned about content viewed on the TV and the internet respectively. These concerns

are also highlighted at the policy level, as reflected in reports such as one by the House
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of Commons (2019), which reviewed studies on the impact of social media and screen use

on young people’s health. In addition, understanding these relationships for adolescents in

2015 help uncover conservative estimates for us to understand the potential relationships

since Covid-19.

4.3 Data and Descriptive Statistics

4.3.1 The Millennium Cohort Study

I use data from the Millennium Cohort Study (MCS), a nationally representative, longitu-

dinal birth cohort survey of individuals born in England and Wales between 1 September

2000 and 31 August 2001, or born in Scotland and Northern Ireland between 24 November

2000 and 11 January 2002. The MCS data has rich information about adolescents, parents,

and teachers over seven sweeps. The MCS sample covered children from England, Wales,

Scotland and Northern Ireland in the UK who were eligible for child benefit and were 9

months old at the time of the first sweep. It used a stratified, clustered random sample design

and oversampled from areas that were disadvantaged or had high ethnic minority popula-

tions. Each UK country has an advantaged and disadvantaged strata, and England has an

additional “ethnic” strata for ethnic minorities.1 The first sweep of data was collected when

the respondent was 9 months old on average, followed by at ages 3, 5, 7, 11, 14 and 17.

Note that in the second sweep of data, so-called ‘new families’ were introduced because

they were eligible for the first MCS sweep but were not identified because their addresses

were not recorded on the Child Benefit register. My analysis uses time use diary (TUD) data

from the sixth sweep of the MCS data in 2015, when the study participants were aged 14

years old on average. The MCS had an initial sample of 18,818 children who were surveyed

in sweep one; this figure had fallen by 60% to 11,884 adolescents in sweep six. To account

1To better represent disadvantaged children and ethnic minorities, the MCS oversampled children from
deprived background as well as children from areas of relatively high ethnic minority concentration. The
original sample was drawn in two stages. The first stage selected the electoral wards and the second stage
selected families within those wards. All electoral wards were allocated into one of three types: (1) “ethnic”
i.e. wards in England in which 30% or more of the population were Black or Asian as defined in the 1991
Census of the population. (2) “Disadvantaged” i.e. the poorest 25% of wards as defined by the 1998 Child
Poverty Index and (3) “Advantaged” which are all other wards not classified as (1) and (2) above.
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for the attrition by the sixth wave, I use non-response weights for sweep 6, as discussed in

Ketende and Jones (2011).

For the sixth sweep, interview data are available for 11,884 adolescents in the main

survey. Only 10,337 adolescents were invited to complete the TUD because of limited ac-

tivity monitoring devices (administered at the same time as the TUD to measure physical

activity), comprising of 100% of the sample in Wales, Scotland, and Northern Ireland and a

random sub-sample of approximately 81% of adolescents in England. Of the approximately

10,000 who were eligible, 4,640 adolescents completed and returned the TUD. 3919 an-

swered both the weekend and weekday diaries, 353 only the weekday and 368 only the week-

end. When comparing TUD information to other variables of interest, I find that most of the

missing information is from adolescents not providing an answer to the first self-completion

questionnaire in wave 5 (age 11). Since I cannot determine if this was not answered because

they did not know or refused to answer, I restrict my sample to all non-missing relevant vari-

ables, which leads to a loss of about 24% of the original sample, resulting in a final sample

of 3,416 adolescents, 2954 who answered TUD for both days, 220 on the weekday only and

255 who answered on the weekend only. 2 Despite the small number of achieved cases which

was about a third to a quarter of the issued sample, having randomised the sample issued at

least attempted to represent the sample by country. However, there can be non-response bias

based on returned TUD, as the TUD is likely more cumbersome than the standard question-

naire.

Appendix Table A4.1 shows the differences in age, sex, ethnicity and country (by

stratum) for adolescents who have information matched to the time use diaries compared

to those whose information was not matched. The matched TUD samples showed similar

representation by age, but there is an over-representation of girls (53% compared to 47%),

white ethnicity (83% compared to 73%), under-representation of Pakistani and Bangladeshi

(6% compared to 8%), and Black or Black British (2% compared to 4%), and similar repre-

2For the measures of mental wellbeing used in this analysis, 153 adolescents were missing self-completion
information at age 11. This is likely the sample of adolescents who were re-sampled at age 14 who were
living abroad but not captured at age 11. In addition, there were 78 and 158 “no answers”, as “don’t know” or
“refused to answer” were not provided as response options. 145 adolescents also had missing parent-reported
information about their SDQ because parents refused to answer the self-completion questionnaire.
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sentation of ethnicity for Indian and Mixed ethnicities, with no to very few cases of missing

ethnicity. The matched TUD sample also over-represents adolescents from advantaged stra-

tums in Scotland and Northern Ireland, and under-represented adolescents from disadvan-

taged and ethnic backgrounds in England.

Given these differences, the analysis from the TUD are more biased towards girls,

white ethnic groups, and adolescents from Wales, Scotland and Northern Ireland but still is

representative by age compared to the wider cohort study. However, since my analysis uses

a cohort study about screen use in 2015, the analysis with or without the response bias from

TUD information, do not generalise to other adolescents in the UK. The main contribution

of this study is conceptualising the types of screen time in more granular detail with respect

to adolescent mental wellbeing, using rich longitudinal information, but these findings are

mostly relevant for a cohort of White and relatively advantaged girls.

4.3.2 The Time Use Diaries (TUD)

The TUD provides extensive information about the adolescents’ activities in two 24-hour

periods, a randomly chosen weekend and weekday. The adolescents were given an option

to choose between a web or app mode, and paper was offered only if the adolescent could

not complete electronically (no internet access or smartphone) or if they refused to complete

via web or app mode. For paper and web based instruments, respondents were provided

a timetable of 10-minute slots split throughout 4am and ending at 4am the following day,

amounting to a total of 144 slots. In the app modes, respondents were allowed to assign

the end time of their activities, which allowed an accuracy to the minute. Please refer to

Appendix Figures A4.1 to A4.3 to see examples of how adolescents could record their activ-

ities. Adolescents recorded their activity responses from a pre-coded list of 44 activity codes,

nested within 12 top-level activity categories. The adolescents were required to provide full

details of what they did, as well as where they were, who they were with and how much

they liked the activity. Appendix Table A4.2 show the full list of activity codes and grouped

activities.

The regular public-use harmonized version of the data standardises all responses from
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the three modes in a calendar format. For each adolescent, the harmonized data presents 144

rows (24 hours = 144 10-minute slots), where each row represents a 10-min slot beginning

from 4:00am, along with an assigned activity to each slot. If there is no recorded activity, the

activity is labelled as missing. An example of how these activities are presented are in Ap-

pendix Figure A4.4. However, the harmonized version of the time diaries omits information

such as who they performed the activity with. I added value to these data using previously

unprocessed information. To examine how screen time displaces face-to-face leisure activi-

ties, I matched information on who the activity was done with to the harmonized data using

the Python code provided in the MCS technical report, creating a new column on who the

activity was performed with Veeravalli (2019).

4.3.3 Types of screen time

The TUD provides a list of seven pre-coded screen activities. Of the seven activities, I

distinguish four types of screen time, which are summarised in Table 4.1 below. Social

screen time includes socially interactive activities that are commonly seen to displace face-

to-face interaction. Under the social screen time heading, more time was spent on browsing

or updating social networking sites compared to answering emails, texting, video calls, and

instant messaging. Internet browsing refers to activities that provide information, but require

the user to search for the information. Both internet browsing and social screen time are

activities that are commonly said to be related to poorer adolescent self-esteem and self-

evaluation because users tend to compare their lives and body image against what global

peers post on forums or on social networking sites. Finally, distinguishing between playing

e-games and passive video viewing differentiates between an interactive activity that may

involve problem solving and can be played with others on the one hand, and more passive

video viewing, which may require more sedentary time on the other.

Of the remaining 37 activity codes, I distinguish five additional types of activities that

may be displaced by screen time: 5) sleep 6) physical activity and exercise 7) educational

activities 8) work/leisure alone and 9) work/leisure with others. Including these five activities

allows me to examine differences in the average time spent on other activities for adolescents
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Table 4.1: Four types of screen activities

Grouped activities Second-level coded activites
1. Social screen time Answering emails, instant messaging, texting

Speaking on the phone (including Skype, video calls)
Updating/browsing social networking sites

2. Internet browsing General internet browsing, programming (excluding social
networking sites)

3. Playing e-games Playing electronic games and apps
4. Passive video viewing Watching TV, DVDs and downloaded videos

who spend low to excessive amounts of time on screen activities. I also control for these

activities in the regression estimates, as adolescents who spend a similar number of hours on

screen time may spend different amounts of time on say, physical activity. A full list of these

categories and activities can be seen in Table A4.2. Since my data only allow me to examine

primary activities, I am unable to examine the content of the devices, nor can I examine any

obsessive or addictive behaviours through multitasking. What I do observe is the types of

screen activities that proxy engagement with the unobserved content, such as social screen

time allowing greater interaction with other people compared to passive video viewing.

4.3.4 Measures of mental wellbeing

Studies have shown that the density of grey matter volume in the amygdala, a structure as-

sociated with emotional processing, is related to larger offline and online social networks,

suggesting an important relationship between social experiences and brain development. A

review by Crone and Konjin (2018) show that adolescents’ neural systems are still undergo-

ing significant changes which likely contributes to adolescents’ sensitivity to online rejection,

acceptance, peer-influence, and emotion-loaded interactions in media-environments. There-

fore, we expect that adolescence is a sensitive time for adolescents’ wellbeing in relation

to screen use because of these influences, especially in situations where adolescent social

interactions on screen becomes increasingly commonplace.

Rather than examining mental health disorders, I am interested in adolescents’ flour-

ishing wellbeing, which relates to the presence of happiness, having purpose and sense of

meaning, and good relationships (Huppert 2009). I use the The UN H6+ Technical Work-
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ing Group on Adolescent Health and Well-being (Ross et al. 2020) which frames adolescent

wellbeing in five domains (please see Chapter 1, Section 1.3.3 for further discussion); (Do-

main 1) good health and optimum nutrition; (Domain 2) connectedness, positive values, and

contribution to society; (Domain 3) safety and a supportive environment; (Domain 4) learn-

ing competence, education, skills, and employability; and (Domain 5) agency and resilience.

For self-reports, I use self-esteem, which touches on Domain 4 that adolescents have the

confidence to do things well, and Domain 5 that they are confident in their identity. I use

happiness in six domains; the way they look, friends, family, school, school work, and their

life as a whole which encapsulates Domain 2 (interconnectedness with peers, family, and

school), Domain 3 (vulnerability of sub-groups in safe spaces on screens), and 5 (sense of

identity with happiness with their looks). Lastly, I use parent-reported strengths and difficul-

ties questions (SDQ), widely used emotional and behavioural screening questionnaire for the

early detection of mental health disorders amongst young people. This encompasses Domain

1 which includes mental health and capacities. A full list of the items and scores can be seen

in Table A4.3.

The SDQ was first developed by Goodman (1997) and is made up of 25 items divided

into five scales: emotional symptoms, peer problems, conduct problems, hyperactivity/inat-

tention, and prosocial behaviour. The parents of the adolescents were asked to think about

their child’s behaviour over the previous six months and rank 25 items related to their child’s

behaviour on a 3-point scale (“Not true”=0, “Somewhat true”=1, “Certainly true”=2). Ac-

cording to Goodman, Lamping, and Ploubidis (2010), these scales can be further grouped

into four groups for general populations, which I use in my analysis. These are 1) internal-

ising behavioural problems as the sum score of emotional symptoms and peer symptoms, 2)

externalising behavioural problems as a sum score of hyperactivity/inattention and conduct

problems, 3) total behavioural problems which is the sum of scales 1 and 2, and 4) prosocial

behaviour. For scales 1 to 3, higher scores indicate worse emotional or behavioural prob-

lems. On the other hand, higher scores for prosocial behaviour indicate better behaviour. To

maintain consistency in interpreting the wellbeing measures, I reverse-coded the scales 1) to

3) to indicate that higher scores indicate better behaviour i.e. best behaviour is the maximum
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score, and worst behaviour is coded to 1. Each scale is standardised to have a mean of zero

and standard deviation of 1.

Self-esteem is a crucial measure of self-concept during adolescence, especially as

adolescents undergo physical pubertal changes around age 14 (Dahl et al. 2018). Studies

find that more screen use by adolescents, particularly social media, is associated with poorer

self-esteem, body image and happiness with their looks, and argue that adolescents who use

social media frequently tend to compare their lives against other users (Kelly et al. 2019;

Banthorpe et al. 2020; McNamee, Mendolia, and Yerokhin 2021). The Rosenberg self-

esteem scale has five items to measure respondents’ level of self-worth, half the number of

items compared to the original Rosenberg scale (Rosenberg 1965). The responses to each

item range from “Strongly disagree”=1 to ”Strongly agree”=4. I run a factor analysis of these

items and find that they load onto one factor. I use the predicted value of the factor analysis,

and standardise the score to have a mean of zero and standard deviation of 1.

Finally, I measure adolescent happiness ratings in six domains; the way they look,

friends, family, school work, the school they go to, and their life as a whole. This measure

was first conceptualised by Huebner (1994) to create a multidimensional measure of positive

subjective wellbeing for children and adolescents. While happiness with the way they look

is more strongly related to self-concepts like self-esteem, happiness with friends, family,

school and school work, all reflect healthy peer engagement in environments that adolescents

spend most of their time in (Zǔkauskiene 2014). For each domain on the happiness scale,

the responses range from “Not at all happy”=1 to “Very happy”=7. Each happiness domain

score is standardised to have a mean of zero and a standard deviation of 1.

Table 4.2 lists these wellbeing measures, and provides summary statistics. Columns

2 to 4 report the median, min, and max of each wellbeing measure for the average adolescent.

The following columns compare the differences in the means by parental education and sex

and the p-values from testing the differences in the means between the groups. A negative

score indicates that girls (lower parental education) have lower wellbeing than boys (higher

parental education).

I use parental education as a proxy for socio-economic background, measured by a
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Table 4.2: Differences in average wellbeing scores by parent education (SES) and sex

All Low- p-val Girls p-val
Median Min Max High -Boys

Total Difficulties Score (excl. prosocial) 28.00 1.00 34.00 -1.09 0.00 -0.67 0.00
Internalising behaviour 17.00 1.00 20.00 -0.53 0.00 -0.75 0.00
Emotional symptoms 10.00 1.00 11.00 -0.42 0.00 0.02 0.76
Peer problems 10.00 1.00 11.00 -0.27 0.00 0.39 0.00
Externalising behaviour 17.00 1.00 20.00 -0.84 0.00 0.74 0.00
Hyperactivity/Inattention 9.00 1.00 11.00 -0.56 0.00 0.08 0.25
Conduct problems 9.00 1.00 10.00 -1.26 0.00 0.76 0.00
Prosocial 9.00 0.00 10.00 -2.38 0.00 0.09 0.73
Total rosenberg score 15.00 5.00 20.00 -0.46 0.00 -1.65 0.00
On the whole, I am satisfied with myself 3.00 1.00 4.00 -0.07 0.04 -0.40 0.00
I feel that I have a number of good qualities 3.00 1.00 4.00 -0.11 0.00 -0.35 0.00
I am able to do things as well as most other people 3.00 1.00 4.00 -0.10 0.00 -0.26 0.00
I am a person of value 3.00 1.00 4.00 -0.08 0.00 -0.21 0.00
I feel good about myself 3.00 1.00 4.00 -0.11 0.00 -0.43 0.00
Happiness scores
Happiness with your school work 6.00 1.00 7.00 -0.26 0.00 -0.15 0.01
Happiness with the way you look 5.00 1.00 7.00 -0.13 0.04 -0.91 0.00
Happiness with your family 6.00 1.00 7.00 -0.04 0.45 -0.23 0.00
Happiness with your friends 6.00 1.00 7.00 0.00 0.95 -0.20 0.00
Happiness with the school you go to 6.00 1.00 7.00 -0.33 0.00 -0.24 0.00
Happiness with your life as a whole 6.00 1.00 7.00 -0.16 0.01 -0.55 0.00

Note: The total difficulties score is a sum score of internalising and externalising behaviour. Internalising be-
haviour is the sum score of emotional symptoms and peer problems, while externalising behaviour is a sum score
of hyperactivity/inattention and conduct problems. These scores were reverse coded to indicate that a higher
score reports better behaviour, in the same direction as prosocial behaviour and other self-reported scores.

binary variable equal to 1 if the highest parental education in the household is above the level

NVQ4 (equivalent to an undergraduate degree or a full technical certification), and 0 other-

wise. I use parental education as the main indicator for socio-economic background because

parents with higher education not only have more assets and resources like income, but may

also have different views and knowledge about screen use, which may determine how much

time their children spend on screens. While I acknowledge that there may be several indica-

tors of socio-economic background, in Appendix Table A4.5 I show that parental education

is highly correlated with income and social class.

Most adolescents report relatively high self-esteem measures and happiness levels,

and the parent-reported SDQ scores reflect relatively low behavioural problems (reverse-

coded, so a high score indicates better behaviour) and high prosocial behaviour. However,

adolescents with lower educated parents score worse on their parent-reported behavioural

problems and self-reported wellbeing scores compared to adolescents of higher educated

parents. Girls have lower self-reported wellbeing scores than boys, but similar scores when
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comparing parent-reported behavioural problems. Additionally, adolescents report lower

happiness about the way they look (median 5), compared to the scores for other domains of

happiness (median 6).

4.3.5 Control variables, sex and socio-economic status

There may be several important differences in terms of individual and family-level charac-

teristics in explaining the variation in adolescent mental wellbeing, which I control for in my

estimations. I include contemporaneous demographic characteristics of the adolescent and

their early childhood family socio-economic background (age 5 and below). Early child-

hood family socio-economic background is important because parental background is likely

to have the greatest effect on children’s later development in terms of their time spent with

the child and resources (Francesconi and Heckman 2016). I use parental education as defined

before, highest social class in the family, and housing tenure, as proxies for family income

and wealth in assets, important for digital device ownership and access. I use measures of all

these socio-economic background variables at age 5 because they are the earliest measures

available that include the ‘new families’ introduced in the second sweep. To account for the

potential transmission of wellbeing through parenting or genetics, I control for their main

parent’s mental health, measured by the Kessler score.

I control for adolescents’ individual characteristics that may determine differences

in mental wellbeing such as their age, measured as the difference to 14 years old from the

date of interview, because the majority of adolescents in the sample are aged 14; whether

they were of “White” ethnicity; the presence of any long-term illness; and their cognitive

score measured by the word-activity score as studies have shown that there is a strong cross-

production between adolescents’ cognitive and wellbeing development (Cunha and Heckman

2008). To account for early behavioural characteristics that may not be influenced directly

by screen use, I include early behavioural scores when the adolescents were 9 months. I use

the Carey’s Infant Temperament Scale (CITS), a widely used parent-report measure of infant

temperament. The CITS measures four scores as shown in Appendix Table A4.4, where each

score is made up of three items ranked from 1 to 6, except for mood which is made up of five
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items: mood, approach/withdrawal, adaptability, and regularity.

I also control for family demographics, such as number of siblings at age 14, which

may determine device sharing as well as media exposure, mother’s age at the birth of the

child, and whether both natural parents were in the household, to control for family hardship

and parental income/time resource. I control for the disadvantaged and advantaged stratum

indicator variables, the number of days of reported TUD, and the mode the TUD was col-

lected (web, app, paper). Finally, I include the adolescent’s prior wellbeing scores at age 11

to account for some potential endogeneity in estimating screen use and wellbeing, which I

will explain in section 4.4.

Appendix Table A4.6 describes the background characteristics of the adolescents

by parental education and sex. The girls and boys seem to have had similar background

characteristics. The majority of adolescents answered the TUD through the app, followed

by the web and paper mode. There were few differences by parental education, but slightly

more girls answered the TUD via app compared to boys. Adolescents with higher parental

education (compared to parents with lower education), and boys (compared to girls) had

poorer mood scores at 9 months old compared to adolescents with lower educated parents,

but had better approach, adaptability and regularity behaviours.

Disadvantaged households were disadvantaged in more than one way. Only 57%

of adolescents with low parental education had a natural father in their household at age

14, compared to 80% of adolescents with highly educated parents. Adolescents with low

parental education had, on average, more siblings in the household, a lower average word

activity score, and younger mothers than their more advantaged peers. Only just over half of

adolescents with lower educated parents were likely to own their home or have a mortgage

compared to 90% of adolescents with high educated parents. A third of adolescents with low

parent education had none/not working as their highest socio-economic class in the house-

hold, and a third were in semi-routine/routine jobs, compared to the highly educated parents,

where over half of the highest socio-economic class were in managerial and professional

jobs.
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4.4 Modelling the screen time and wellbeing relationship

I examine the relationship between adolescents’ screen time and their wellbeing, using the

specification below. For each adolescent at the average age of 14, I estimate:

Y = α +βS+ γI +δG+ εV +ζ T +ωM+ηX5 +θY11 + ιR+κ (4.1)

where Y represents one of the three mental wellbeing measures. The screen measures are

indicated by social screen time (S), internet browsing (I), playing e-games (G), and passive

video viewing (V ), respectively. The specification controls for all adolescent demographic

characteristics, early behavioural scores at 9 months old (measured by the Carey’s Infant

Temparament Scale, CITS), early socio-economic status at age 5, and parent characteristics

(X5), are described in Appendix Table A4.6. T is the full vector of “other” time activities

such as sleep, physical activity, and so on. I use sleep as the base category in my main

specifications. Y11 is the adolescent’s mental wellbeing measure at age 11, corresponding to

the same wellbeing variable interest at age 14, Y . The coefficients β , γ , δ , and ε measures

the association of an additional hour of the respective screen time and mental wellbeing,

instead of the baseline activity in T , and I use sleep as the baseline activity. M controls for

the mode in which the diary was filled in (paper, PC, or app), R is a set of stratum indicator

variables to control for regional differences and κ is the error term. Weekday and weekend

activities are likely to differ since adolescents aged 14 tend to spend most of their weekdays

in school, while weekends give them more freedom for other activities such as leisure, chores

and work. Therefore, I fit model 4.1 showing the estimates separately for the weekend and

weekday respectively.

I use model 4.1 to answer my research questions as follows. First, I examine whether

an additional hour of each screen activity instead of sleep is associated with greater or poorer

adolescent mental wellbeing, which refers to coefficients β , γ , δ , and ε . I then examine

whether there is a rank order in size of the coefficients e.g., whether the association from an

hour of social screen time is greater than browsing the internet, playing e-games, or passive

video viewing. Then, I run model 4.1 separately for groups of teenagers by sex and parental
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education to examine the heterogeneity in these relationships.

A concern when estimating the relationship between adolescents’ screen time and

their wellbeing is reverse causality, i.e., that my coefficient of interest not only estimates the

effect of screen time on wellbeing, but also the reverse relationship. For example, adoles-

cents with lower self-esteem may also spend more time on social networking sites. A second

concern is unobserved heterogeneity, i.e., that there are unobserved factors (e.g., peer pres-

sure) that may affect both screen behaviour and mental wellbeing. To partially account for

these problems, I follow previous studies by including a lagged dependent variable (LDV)

(O’Neill et al. 2016; Keele and Kelly 2006).

I use the LDV as a proxy to capture all previous observed or unobserved inputs (e.g.

unobserved ability) experienced by the adolescent up to age 11. For example, if an adoles-

cent’s parent has strict screen times for their child, who has a good aptitude for school, then

the LDV proxies for these observed inputs (parents’ screen time rules) and unobservables

(aptitude for school) because the inputs by the parents or adolescent are reflected in his/her

lagged outcome measure. In addition, I control for extensive observed individual, parental,

and demographic characteristics.

LDV, as specified, is of course not without limitations. The model makes strict as-

sumptions such as that the effects of all of the observed and unobservable inputs on skills

formation must decline at a constant rate, across age. In Chapter 1 of this thesis, I had ex-

plained the assumptions behind this model, and the extensive debate about the using LDVs.

Studies have argued that including an LDV in a regression will produce biased coefficient

estimates (normally upwards) if the error terms are correlated across time (Achen 2000).

On the other hand, Keele and Kelly (2006) demonstrate that if the value of the outcome of

interest today is determined by its previous values, an ordinary least squares (OLS) without

a lagged outcome will be biased. This is because the OLS assumes that the residual at one

point of observation is not correlated with any other residual, which is unlikely since I am

examining adolescents’ wellbeing across their life. O’Neill et al. (2016) also argue that using

LDVs is a good proxy for the effects of the omitted unobserved confounder.

In my specification, I use an LDV to model the process of screen time and wellbeing,
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being aware about the validity of the assumptions. I report the estimates with and without the

LDV in Appendix Tables A4.8, A4.9, and A4.10 and show that the estimates with and with-

out lagged wellbeing are similar in magnitude. Coefficient estimates on the lagged scores are

always positive and statistically significant, indicating that prior mental wellbeing is strongly

associated with current wellbeing. After controlling for the lagged scores, sometimes the co-

efficient estimates are statistically insignificant, especially for the SDQ scores, which shows

that there are endogeneity problems that can be accounted for by the lagged scores. For

the self-reported estimates, the estimates controlling for lagged wellbeing are slightly larger,

which may indicate that those with higher prior wellbeing (and/or unobserved ability) may

be engaging in less screen time, but this difference is small.

Finally, given that I examine multiple wellbeing outcomes, any statistically signifi-

cant result can arise by chance (i.e., false positives). To reduce the chance of false positives,

I use more conservative p-values using the Romano-Wolf Multiple Hypothesis Correction

after 500 replications, based on Clarke, Romano, and Wolf (2020).

4.5 Findings

4.5.1 Ownership and access to devices

Before examining screen time, we first need to examine access to screens, which is likely dif-

fer by parental education. Livingstone et al. (2015), who examined parenting in regarding to

media practices across the EU show that less educated parents have a greater generation gap

about device use with their children, resulting in worries and more authoritative restrictions

in regard to device use. On the other hand, higher income and more educated families use

diverse methods to restrict digital device use, such as using parental controls, and trying to

promote offline activities for their children to substitute for online activities. Livingstone and

Helsper (2007) find that boys, older children, and middle-class children benefit from more

and better quality internet access than girls, and younger and working-class children. The

authors also find that greater internet use among middle-class children stems from greater

home access, which in turn may expose them to greater risk. Parents with lower education
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(and less resources) may not be able to afford to provide their children with access to devices

or the internet and, if they do, they may require the child to share devices with family mem-

bers.

Figure 4.1 shows children’s ownership and access to ICT at ages 7, 11, and 14 (where

the information is available), split by parental education. At age 7, slightly more low SES

children owned mobile phones and had access to consoles than higher SES children, but this

gap was small.3 At ages 11 and 14, the gap remained small but overall ownership had risen to

about 70 – 80%. The largest SES gap concerns whether children had a TV in their bedroom.

Two thirds of lower SES children had a TV in their bedroom at age 7 compared to a third of

higher SES children. By age 11, the gap had narrowed slightly but remained.

Figure 4.1: Access to screen activities by age
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Mobile phone ownership

Figure 4.2 shows computer ownership and household internet connection across ages

7 to 14. At age 7, about 80% of low SES children were in households connected to the

3Mobile ownership refers to any mobile phones, with or without internet access. At age 11 only, there is
information about access to mobile phones with an internet connection, and more adolescents from low SES
families had access to mobile phones with the internet (30%) than adolescents from higher SES families (20%).
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internet while nearly all of the high SES children had internet access. By age 14, this gap had

narrowed as nearly all of the adolescents’ households were connected to the internet. There

are nearly no or only small SES gaps in computer ownership, with computer ownership rising

across age for both groups of adolescents. These SES gaps in ownership, access to devices,

and the internet, are also similar when comparing across income quintile groups (not shown

here). I also find small to no SES gaps for parenting styles in regard to media and TV, as

shown in Appendix Table A4.7.

The figures show that for these adolescents, device ownership and internet access

increased dramatically between the ages 7 and 14. By age 14, any SES differences in the as-

sociation between screen time and adolescent wellbeing are unlikely because of device own-

ership or access. However, I cannot fully discount the fact that low SES families may have

had poorer internet connection, and may not have had exclusive ownership of the devices

since this is not defined in the data. For example, there may have been “hidden” accessibility

problems because adolescents had to share devices amongst household members.

Figure 4.2: Computer ownership and home linked to internet across age, by parental educa-
tion
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Note: “low” denotes parental/partner education below NVQ level 4, and “high” denotes parental/partner edu-
cation NVQ Level 4 and above.
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4.5.2 14-year-olds’ screen time and other activities

Table 4.3 reports how the average adolescent spent their time on a weekday and weekend.

Column A reports the proportion of adolescents engaged in each activity, column B reports

the average hours spent on the activity regardless of participation (includes zero hours) and

column C reports the average hours spent on the activity for adolescents engaged in the activ-

ity (excludes zero hours). Each column has three sub-columns, which report the estimates for

“All” (the average adolescent), the differences between adolescents of low and high parental

education, and the differences between girls and boys. For the latter two columns, a negative

score indicates that girls (low parent education) engaged less or spent less time on the activ-

ity than boys (high parent education).

Column A shows that about 83% and 87% of adolescents engaged in any screen ac-

tivity on a weekday and weekend respectively. Over half of adolescents engaged in passive

video viewing (55% weekday and 64% weekend), followed by social screen time, playing

e-games and internet browsing. Girls were more likely than boys to engage in social screen

time while boys were more likely than girls to play e-games. Fewer adolescents with low

parental education engaged in screen activities compared to those with high parental edu-

cation, namely internet browsing and watching videos but these differences are small (e.g.,

8 percentage points difference in watching videos at the weekend). Adolescents were more

likely to engage in educational activities and physical activities at a weekday compared to at

the weekend. Slightly more adolescents participate in work/leisure activities at the weekend

compared to on a weekday. Girls and adolescents with high parental education were more

likely to engage in work/leisure activities alone and in weekend educational activities. Girls

and adolescents of low parental education were also less likely to engage in physical activity

or exercise.

Column B shows that adolescents spent on average 2.9 hours on any screen activity

on a weekday, and 4.1 hours at a weekend. During the weekend, adolescents spent more time

on all screen activities and work/leisure, less time on educational activities, and a similar

number of hours on physical activity, compared to on a weekday. Boys spent over an hour

more on all screen activities compared to girls, while adolescents with low parental education
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spent 9 minutes more on all screen activities than adolescents with high parental education.

Adolescents spent more time on passive video viewing (1 to 2 hours) compared to other

screen activities, but there are no significant differences across groups. Boys spent more

time playing e-games than girls. Girls and adolescents with high parental education spent

more time on social screen time than boys or high SES adolescents.

In column C, conditional on engaging in the activity, adolescents spent more time

playing e-games compared to other screen activities, 2 hours 45 minutes on a weekday and

3 hours 20 minutes at the weekend, on average. This was followed by passive video viewing

(2 to 3 hours), and social screen time and internet browsing (about 1 to 1 and a half hours).

Boys were more likely to play e-games, and spent about 1 hour 45 minutes to 2 hours more

on e-games than girls. Boys also exercised for 20 to 45 minutes longer, but spent 27 minutes

less on work/leisure, than girls. Most of the differences across parental education in screen

time are only evident on a weekday, except for e-games. Adolescents with low parental ed-

ucation spend 30 minutes more playing e-games and 15 minutes more on social screen time

and passive video viewing compared to adolescents with high parental education. Adoles-

cents with low parental education also spent less time on sleep and physical exercise, and

more time on work/leisure activities alone. There are no differences in hours of sleep across

groups.

198



C
hapter4

–
Is

m
ore

screen
tim

e
bad

foradolescentm
entalw

ellbeing?

Table 4.3: Average engagement and hours in activities, by parental education and sex

(A) Proportion engaged (B) Average hours (C) Average hours
in activity if hours≥0 if hours>0

All Low-
High

Girls-
Boys

All Low-
High

Girls-
Boys

All Low-
High

Girls-
Boys

Weekday
All screen activities 0.83 -0.05*** -0.01 2.94 0.15 -1.06*** 3.55 0.37*** -1.23***
Social screen time 0.46 -0.02 0.22*** 0.71 0.10 0.34*** 1.55 0.28*** 0.01
Internet browsing 0.13 -0.03** -0.03 0.18 -0.03 -0.08** 1.34 0.11 -0.31*
Playing e-games 0.30 -0.03 -0.39*** 0.80 0.08 -1.38*** 2.71 0.55*** -1.70***
Passive video viewing 0.55 -0.06*** 0.07*** 1.26 0.01 0.07 2.31 0.26** -0.15
Sleep 0.98 -0.01** 0.01 8.70 -0.25 -0.15 8.85 -0.13 -0.21
Physical activity or exercise 0.67 -0.07*** -0.02 1.19 -0.15 -0.23*** 1.79 -0.03 -0.29***
Work/leisure alone 0.42 -0.07*** 0.13*** 0.99 0.03 0.42*** 2.38 0.42** 0.32
Work/leisure with others 0.70 -0.04 0.02 2.07 -0.02 0.42*** 2.97 0.13 0.49***
Educational activities 0.70 -0.02 0.01 4.46 -0.08 -0.06 6.40 0.06 -0.14
Neutral activities 0.94 -0.05*** 0.04*** 2.50 -0.30*** 0.71*** 2.66 -0.18 0.66***
Other 0.17 0.08*** -0.01 1.15 0.61*** -0.04 6.73 0.84 0.19
Weekend
All screen activities 0.87 -0.04*** -0.00 4.14 0.02 -1.24*** 4.77 0.24 -1.42***
Social screen time 0.48 0.02 0.26*** 0.80 0.15** 0.53*** 1.66 0.22 0.22
Internet browsing 0.14 -0.04** -0.00 0.23 -0.07 -0.11*** 1.61 -0.08 -0.72***
Playing e-games 0.35 -0.04 -0.41*** 1.17 0.07 -1.85*** 3.35 0.55** -2.11***
Passive video viewing 0.64 -0.08*** 0.09*** 1.94 -0.13 0.19 3.04 0.19 -0.14
Sleep 0.99 -0.01*** 0.00 9.65 -0.23 -0.05 9.78 -0.09 -0.09
Physical activity or exercise 0.53 -0.12*** -0.05** 1.22 -0.09 -0.54*** 2.28 0.32** -0.76***
Work/leisure alone 0.44 -0.09*** 0.11*** 1.37 -0.07 0.57*** 3.13 0.46** 0.49***
Work/leisure with others 0.75 -0.02 0.08*** 3.34 0.07 0.71*** 4.46 0.23 0.49***
Educational activities 0.29 -0.06*** 0.06*** 0.59 -0.14** 0.17*** 2.04 -0.04 0.14
Neutral activities 0.92 -0.04*** 0.05*** 2.67 -0.20 0.52*** 2.91 -0.08 0.40***
Other 0.17 0.08*** -0.03 1.04 0.63*** -0.14 6.08 1.02 0.15

Note: p-values from t-tests of differences in means are indicated by ***<0.01 and **<0.05. Neutral activities refer to activities
like personal care and doing nothing. Other are activities not specified by the adolescent. See Appendix Table A4.2 for further
detail.
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I will now examine the distribution of adolescent time use by hours spent on screen.

Figure 4.3 shows boxplots for the distribution of hours spent on each weekend and weekday

activity, regardless of engagement in the activity (including zero hours), by terciles of hours

of screen time; lowest, middle and top tercile. I split screen hours by terciles as screen hours

are distributed differently on a weekday and weekend. The boxes indicate the central range

of 50% of the hours spent on the activity. The lower boundary of the box shows the lower

quartile hour, the line within the box shows the median hours, and the top boundary of the

box shows the upper quartile. The lines (or whiskers) extending from the box indicates the

range of the remaining data, outside the central 50%, and the horizontal lines at the end

of each whisker show the minimum and maximum hours spent on the activity respectively.

Outliers are not reported. In most cases, the hours are positively skewed, and the median

hour could be the same as the minimum i.e. zero hours.

On a weekday, adolescents who used screens in the top tercile of hours (≥3.8 hours)

spent less time on education, physical activity, and leisure than the others. Since weekdays

usually encompass school days, less time spent on educational activities likely means less

time spent on homework and school clubs. At the weekend, those in the top tercile of screen

hours (≥5 hours) did not spend any time on educational activities, spent less time on physical

activities, and notably, much less hours on leisure alone or with others compared to adoles-

cents whose screen time was in the middle or lowest tercile. Overall, there is little difference

in the median hours of sleep, and not much difference in the distribution of hours of sleep.

Adolescents who spend an excessive number of hours on screens may be spending

less time engaged in face-to-face interactions, social activities, and leisure activities on their

own. The overall time spent on physical activities or exercise is generally quite low regard-

less of the time spent on screens, at an average of 1 hour including activities like travelling

via bicycle or walking. This suggests that there were sedentary tendencies among the ado-

lescents in this sample. However, those who used screens in the top tercile of hours spent

even lower hours on physical activities compared to those who used screens in the bottom

and middle tercile, especially on the weekend.
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Figure 4.3: Boxplots of hours in other activities, by screen time
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4.5.3 Are screen activities bad for adolescent’s wellbeing?

Tables 4.4 to Table 4.6 report the regression estimates of the associations between an ad-

ditional hour of screen activity and adolescent mental wellbeing, controlling for individual

and family characteristics, early year social and emotional competencies, survey mode, the

respective lagged wellbeing measures, the full time portfolio of activities, and region indica-

tors. All of the tables report estimates for screen time hours on a weekday and at the week-

end. All of the coefficient estimates of interest are reported with Romano-Wolf p-values

after 500 replications. Since the full time portfolio is considered in this analysis, the tables

report the coefficient estimates of β , γ , δ , and ε in model 4.1 as an additional hour of screen

activity instead of an hour of sleep.

In Table 4.4 and Table 4.5, more screen time is associated with poorer self-esteem

and happiness with the way they look across all types of screen activities. The p-values from

the test for equality in coefficient sizes show that the estimates for social screen time and

internet browsing are not significantly different from each other, but each are larger than

for e-games and passive video viewing. For example, an hour of weekday social screen

time is associated with -0.09SD of self-esteem and -0.08SD for internet browsing, while the

estimate for passive video viewing and playing e-games are similar, at about -0.03SD. Given

that -0.09 is three times the magnitude of having worse wellbeing as a result of having a

long-term illness (-0.2SD), the magnitude of the estimates for social screen time and internet

browsing is non-trivial.

More time spent on social screen time and internet browsing is associated with lower

self-esteem and happiness in all six domains of life. More time playing e-games or passive

video viewing during the weekday is only associated with lower happiness with looks (-

0.03SD and -0.05SD respectively). All of the estimates are larger in magnitude if the activity

is performed on a weekday compared to at the weekend. The consistent associations between

screen time (all except e-games) and self-esteem and happiness with looks suggests that these

activities may have promoted content that places heavy emphasis on the ideal body image.
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Table 4.4: Regression estimates for self-esteem

Weekday Weekend
Social screen time -0.088*** -0.063***

(0.017) (0.014)
Internet browsing -0.078** -0.063***

(0.030) (0.019)
Playing e-games -0.025 -0.019

(0.013) (0.011)
Passive video -0.029** -0.011

(0.011) (0.010)
Lagged self-esteem 0.269*** 0.268***

(0.021) (0.019)
Test for equality of coefficients
social=internet 0.747 0.986
social=e-gaming 0.001 0.006
social=passive video 0.001 0.001
internet=e-gaming 0.080 0.032
internet=passive video 0.111 0.011
e-gaming=passive video 0.799 0.518
Observations 3,143 3,182
R-squared 0.226 0.226

Note: *** p<0.01, ** p<0.05, * p<0.1, Romano-
Wolf p-values after 500 replications. All estimates
control for individual, demographic, family charac-
teristics, early years personality, survey mode, stra-
tum, full vector of “other” activities such as educa-
tion, physical activity, work/leisure time with oth-
ers and alone, and the respective lagged wellbeing
scores. Standard errors are reported in parentheses.
All estimates are weighted using sampling weights
for the whole of UK-level analysis in sweep 6, stra-
tum divided into two for each region; advantaged or
disadvantaged, and clustered at the ward level.
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Table 4.5: Regression estimates for self-reported happiness in six domains

Life Look Family Friend School School Work
Weekday Weekend Weekday Weekend Weekday Weekend Weekday Weekend Weekday Weekend Weekday Weekend

Social screen time -0.077*** -0.035 -0.070*** -0.046*** -0.087*** -0.035 -0.038** -0.037 -0.050** -0.036 -0.051*** -0.041*
(0.016) (0.018) (0.015) (0.015) (0.017) (0.017) (0.015) (0.019) (0.017) (0.017) (0.018) (0.017)

Internet browsing -0.097*** -0.038 -0.065 -0.060** -0.126** -0.052 -0.103*** -0.026 -0.089** -0.012 -0.063 -0.021
(0.029) (0.021) (0.029) (0.023) (0.039) (0.025) (0.025) (0.024) (0.030) (0.022) (0.030) (0.019)

Playing e-games -0.016 0.009 -0.033** -0.021 -0.005 -0.001 -0.016 0.003 -0.013 0.001 -0.002 0.003
(0.013) (0.011) (0.012) (0.011) (0.013) (0.010) (0.015) (0.012) (0.014) (0.013) (0.013) (0.010)

Passive video -0.032 0.010 -0.052*** -0.014 -0.022 0.002 -0.031 0.004 -0.004 0.012 -0.023 -0.003
(0.015) (0.011) (0.013) (0.012) (0.013) (0.010) (0.015) (0.011) (0.014) (0.013) (0.014) (0.011)

Lagged score 0.180*** 0.179*** 0.201*** 0.210*** 0.123*** 0.144*** 0.134*** 0.130*** 0.106*** 0.128*** 0.192*** 0.194***
(0.019) (0.020) (0.023) (0.023) (0.021) (0.022) (0.023) (0.023) (0.024) (0.022) (0.021) (0.023)

T-test of equality of coefficients
social=internet 0.233 0.886 0.887 0.606 0.332 0.499 0.0190 0.675 0.222 0.303 0.710 0.361
social=e-gaming 0.00556 0.00901 0.0373 0.137 5.56e-05 0.0429 0.234 0.0404 0.0665 0.0358 0.0132 0.00748
social=passive video 0.0391 0.00967 0.303 0.0587 0.000693 0.0323 0.667 0.0285 0.0254 0.00347 0.141 0.0276
internet=e-gaming 0.00404 0.0220 0.260 0.0697 0.00205 0.0306 0.00117 0.231 0.0111 0.585 0.0521 0.225
internet=passive video 0.0180 0.0155 0.665 0.0431 0.00778 0.0370 0.00702 0.152 0.00955 0.301 0.201 0.371
e-gaming=passive video 0.391 0.887 0.272 0.613 0.319 0.797 0.443 0.910 0.562 0.443 0.235 0.629
Observations 3,143 3,182 3,143 3,182 3,143 3,182 3,143 3,182 3,143 3,182 3,143 3,182
R-squared 0.168 0.148 0.182 0.180 0.104 0.094 0.063 0.063 0.120 0.098 0.130 0.112

Note: *** p<0.01, ** p<0.05, * p<0.1, Romano-wolf p-values after 500 replications. Refer to Table 4.4 above.
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Table 4.6: Regression estimates for parent-reported wellbeing

Total SDQ Internalising Externalising Prosocial
Weekday Weekend Weekday Weekend Weekday Weekend Weekday Weekend

Social screen time 0.000 0.015 0.013 0.030* -0.012 -0.007 -0.047** -0.033
(0.012) (0.010) (0.014) (0.012) (0.012) (0.011) (0.018) (0.017)

Internet browsing -0.050 -0.007 -0.068** -0.027 -0.012 0.013 -0.026 -0.072**
(0.022) (0.016) (0.023) (0.017) (0.021) (0.015) (0.029) (0.027)

Playing e-games -0.008 -0.001 -0.011 -0.007 -0.008 -0.002 -0.014 -0.024
(0.012) (0.010) (0.010) (0.011) (0.012) (0.010) (0.012) (0.011)

Passive video -0.005 0.015 -0.019 0.009 0.010 0.015* 0.015 -0.011
(0.011) (0.009) (0.013) (0.009) (0.010) (0.009) (0.013) (0.011)

Lagged score 0.613*** 0.654*** -0.545*** -0.550*** -0.647*** -0.681*** -0.488*** -0.507***
(0.028) (0.021) (0.022) (0.022) (0.026) (0.021) (0.023) (0.023)

T-test of equality of coefficients
social=internet 0.036 0.197 0.002 0.003 0.984 0.277 0.508 0.246
social=e-gaming 0.578 0.147 0.137 0.008 0.788 0.631 0.094 0.633
social=passive video 0.695 0.941 0.058 0.089 0.151 0.055 0.001 0.218
internet=e-gaming 0.054 0.696 0.015 0.267 0.876 0.408 0.690 0.091
internet=passive video 0.061 0.161 0.047 0.040 0.348 0.873 0.193 0.033
e-gaming=passive video 0.849 0.101 0.597 0.130 0.111 0.115 0.089 0.307
Observations 3,143 3,182 3,143 3,182 3,143 3,182 3,143 3,182
R-squared 0.503 0.523 0.434 0.423 0.501 0.531 0.286 0.298

Note: *** p<0.01, ** p<0.05, * p<0.1, Romano-wolf p-values after 500 replications. Total difficulties, internalising behaviour,
and externalising behaviour scales are reverse-coded. All negative estimates indicate worse behavioural problems for all scores.
See tables notes in Table 4.4 above.
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Table 4.6 reports fewer statistically significant associations between screen time and

parent-reported behavioural problems compared to the self-reported scores. More social

screen time is associated with poorer prosocial behaviour, but improved internalising be-

haviour. Since studies have shown that self-esteem plays a strong role in the onset of in-

ternalising problems (Harter 1993; Evans, Hawton, and Rodham 2004) and that adolescents

low self-esteem often experience internalizing psychopathology (i.e., anxiety, depression)

(Ngo, VanderLaan, and Aitken 2020), one would have expected that more screen time is

also associated with poorer internalising scores. These differences may indicate that parents

(observers) are under-reporting the associated negative wellbeing of their children (Johnston

et al. 2014; Hazell et al. 2022), or that these parent-reported measures are capturing different

wellbeing issues demonstrated by their child’s outward behaviour (e.g., poorer pro-social

behaviour) compared to what their child is feeling.

In addition, Table 4.6 shows that an additional hour of internet browsing instead

of sleep is associated with worse total behavioural difficulties (-0.05SD), internalising be-

haviour (-0.07SD), and prosocial behaviour (-0.07SD). The estimates for playing e-games or

passive video viewing are either statistically insignificant or small in magnitude. Therefore

compared to self-reported estimates, browsing the internet seems to be the ’worse’ screen

activity instead of social screen time.

4.5.4 Differences by sex and parental education

To examine the variations by sex and parental education, I fit model 4.1 separately for four

sub-groups; (1) High parental education, boys (2) High parental education, girls (3) Low

parental education, boys (4) Low parental education, girls. All tables for weekday estimates

are reported in Appendix Tables A4.15 to Table A4.18. The tables report the coefficient esti-

mates of screen activities by sub-groups, and I use a t-test of seemingly unrelated regressions

to test whether the coefficients for each sub-group are equal e.g., if the coefficient for boys,

high parental education and girls, high parental education are significantly different using

Bonferroni p-values (not reported in the tables).

In line with previous studies, the most salient association is between social screen
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time and poorer happiness with looks and self-esteem for girls. This re-iterates what has

been shown in previous literature, that girls are more vulnerable to social media, arguably

from body image problems and early sexualisation. In addition, I find that boys and girls

with high parental education fare worse in their happiness in relation to social screen time,

compared to adolescents with lower parental education. Girls with high parental education

also and have worse internalising behaviour in relation to browsing the internet. In contrast

to previous hypothesis in the literature, having high parental education is not a protective fac-

tor for girls. While I have ruled out the differences in ‘digital divide’ in terms of ownership

of devices and internet access (as in subsection 4.5.1), we still do not know about content

viewed, internet quality, and whether devices are shared amongst less well-off adolescents.

Firstly, adolescents with more resources may have better internet quality, more likely to have

sole ownership of their devices (and multiple devices), allowing them better access to a wide

variety of platforms which are more ‘in trend’ exposing them not only more frequently to

upward comparisons (e.g., Snapchat allows more frequent posts than Facebook in 2015), but

also a wider range of risks in terms of harmful content from the internet. This may exacer-

bate problems with content already seen to be more harmful for girls than boys. Secondly,

as discussed in Winstone et al. (2022), adolescents with high parental education may use

social media platforms differently to adolescents with lower parental education. It may be

that adolescents with greater resources are more able to ‘broadcast’ and interact with content

sharing compared to adolescents who have lower resources. These greater investments in

content creation (not captured in time spent on social media), may lead to greater reliance

on positive feedback from social networking sites. Lastly, adolescents with higher educated

parents are also likely to be friends with other adolescents that have families with resources,

which may fuel a competition for upward comparisons through internet platforms (e.g., fam-

ily holidays abroad, access to branded goods). However, these potential reasons cannot be

examined in this study since we do not observe the content on the internet.

As seen in Appendix Table A4.15, more weekday social screen time is associated

with lower self-esteem for all sub-groups except for boys from low parental education. How-

ever, there are no significant differences in magnitude across the sub-groups. On the week-
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end, more social screen time is associated with -0.12SD worse self-esteem for girls from

high parental education, statistically significant at the 1% level. The coefficient is not dif-

ferent to girls with low parental education, but is significantly different to estimates for boys

regardless of education, suggesting that these differences are driven by gender. More time

browsing the internet is associated with lower self-esteem by 0.07SD for boys of low parental

education, but the estimates are not statistically different across the sub-groups.

For happiness scores, more social screen time is associated with lower happiness for

boys and girls with high parental education in the majority of the happiness domains, depend-

ing if the activity was on the weekday or weekend. The difference in weekday magnitudes

is not statistically different between boys and girls with high parental education. However,

there are significant differences in happiness with family and friends between boys of high

parental education (-0.1SD and -0.08SD respectively) compared to boys of low parental ed-

ucation (-0.01SD and -0.00SD respectively). Notably, the estimate sizes for boys with low

parental education’s happiness are near zero, or positive. This indicates that adolescents of

higher parental education have lower happiness associated with more weekday social screen

time.

For weekend estimates, girls with high parental education have a negative association

between social screen time and happiness with life (-0.09SD), looks (-0.10SD), friends (-

0.09SD) and school (-0.09SD), but not family. The magnitudes in happiness with looks

and school is statistically significantly different to boys regardless of parental education, but

not girls with low parental education, indicating that this is driven by gender. There are

no statistically significant differences in e-games or passive video viewing with respect to

happiness across sub-groups.

As in the baseline regression estimates, it is not social screen time but rather internet

browsing that is worse for behavioural scores. An additional hour of weekday social screen

time is associated with -0.04SD lower externalising scores for girls with lower parental edu-

cation, but the magnitude is similar across all sub-groups.

More time browsing the internet is associated with a poorer total behavioural score,

and internalising score, for girls with high parental education (-0.13SD and -0.21SD re-
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spectively). The magnitude for the former coefficient is only different to girls with low

parental education, suggesting a socio-economic difference. Estimates for the latter inter-

nalising score is significantly different to all sub-groups, suggesting that internet browsing is

associated with worse internalising behaviour for girls with high parental education. Week-

end internet browsing is also associated with lower internalising score for boys from high

parental education, but is not significantly different to the other sub-groups.

4.5.5 Is the relationship between screen time and wellbeing monotonic?

While more screen time may be associated with poorer mental wellbeing, this relation-

ship may not necessarily be more-is-worse i.e., negative and monotonic. Instead, recall the

‘Goldilocks Hypothesis’, which posits that there may be a curvilinear relationship. Very low

levels of screen time may indicate deprivation, very high levels of screen time may indicate

obsessive use of screen time, and there may be a level of screen use inbetween that is ‘just

right’ and even positively associated with mental wellbeing.

To examine these relationships, I re-run my estimates using terciles of the hours spent

on each screen activity, using those who do not spend time on screens as the base category. I

use terciles of hours spent on each screen activity to ensure similar sample sizes within each

tercile because the range of hours differ across screen types and by weekend and weekday.

The estimates for self-reported wellbeing are reported in Table 4.7 for the weekday and Table

4.8 for the weekend. Parent-reported wellbeing estimates are in Appendix Tables A4.19 and

A4.20. The p-values testing for the equality of coefficients across the terciles are reported at

the bottom of the tables. If there is a more-is-worse relationship, I expect to see increasingly

larger and negative estimates from the lowest to top tercile of hours. If the relationship is

curvilinear, I expect to see larger negative estimates for the lowest and top tercile, compared

to the middle tercile, conditional on the estimates being statistically significantly different

from each other.

There is an overall negative and monotonic relationship between screen use and self-

reported wellbeing. The coefficient estimates become progressively larger and more negative

from the lowest tercile to the highest tercile hours of screen activity, but are mainly evident
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for social screen time estimates. There is no evidence of a more-is-worse relationship for

parent-reported scores, as the majority of the coefficient estimates are similar in size.

Excessive hours of social screen time, especially during the weekday, are associated

with poorer self-reported mental wellbeing. Adolescents who are in the top tercile of hours

of weekday social screen time compared to those who do not engage with social screen

time are associated with 0.2 to 0.3SD lower self-esteem, and happiness with life, looks and

family. Adolescents who spend excessive hours browsing the internet on the weekday also

have lower happiness with their friends and family (-0.4 and -0.3SD respectively) compared

to those who do not use the internet. However, excessive hours spent playing e-games or

passive video viewing are not associated with poorer self-reported wellbeing. Excessive

screen use is also not adversely associated with adolescents’ wellbeing as reported by their

parents (see Appendix Tables A4.19 and A4.20).

I find some indication of the ‘Goldilocks Hypothesis’, but only for few estimates, i.e.,

weekend passive video viewing. In both Table 4.8 and Appendix Table A4.20, adolescents

who spend moderate hours on passive video viewing at the weekend compared to adolescents

who do not watch videos are associated with greater self-esteem, happiness with school, and

better parent-reported externalising behaviour. The coefficient estimate sizes are mainly dif-

ferent between the lowest and middle tercile hours. In Appendix Table A4.20, those who

spend the middle tercile of social screen time are associated with better total behavioural

and internalising scores compared to those who do not use social screen time. However, the

magnitude of the estimates across terciles are not statistically significantly different. While

my estimates provide some evidence for this hypothesis, I am unable to specify the exact

number of hours when passive video viewing change from having beneficial to harmful as-

sociations with mental wellbeing.
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Table 4.7: Tercile hours of screen time on self-reported wellbeing, weekday

Self-reported Self-esteem Life Look Family Friend School School Work

Social screen time

Lowest tercile 0.020 0.076 -0.013 0.097∗ 0.105∗ 0.074 0.022
(0.055) (0.050) (0.053) (0.053) (0.055) (0.050) (0.058)

Middle tercile -0.030 -0.018 -0.080 -0.069 -0.019 0.064 -0.088
(0.057) (0.058) (0.065) (0.062) (0.068) (0.059) (0.062)

Top tercile -0.291∗∗∗ -0.261∗∗∗ -0.192∗ -0.270∗∗∗ -0.065 -0.114 -0.133
(0.064) (0.066) (0.064) (0.075) (0.063) (0.073) (0.076)

Internet

Lowest tercile -0.050 -0.157 -0.052 -0.073 -0.181 -0.022 0.011
(0.116) (0.121) (0.114) (0.113) (0.122) (0.108) (0.106)

Middle tercile -0.005 -0.195 -0.014 -0.080 -0.020 -0.091 0.012
(0.094) (0.124) (0.085) (0.147) (0.101) (0.135) (0.115)

Top tercile -0.148 -0.234 -0.221 -0.377∗∗ -0.300∗∗ -0.218 -0.285
(0.103) (0.099) (0.092) (0.112) (0.090) (0.103) (0.112)

Playing e-games

Lowest tercile -0.017 0.011 -0.054 -0.022 -0.035 0.071 0.065
(0.069) (0.069) (0.062) (0.069) (0.083) (0.069) (0.079)

Middle tercile -0.056 0.042 -0.027 0.103 0.041 0.073 0.092
(0.061) (0.068) (0.059) (0.065) (0.069) (0.073) (0.071)

Top tercile -0.094 -0.061 -0.179 -0.015 -0.072 -0.123∗ -0.037
(0.080) (0.078) (0.071) (0.078) (0.082) (0.073) (0.081)

Passive video

Lowest tercile 0.075 0.050 0.097 0.025 0.099 0.136 0.171∗∗

(0.053) (0.050) (0.052) (0.060) (0.068) (0.048) (0.053)

Middle tercile 0.073 0.031 -0.001 0.022 0.003 0.102 0.113
(0.053) (0.051) (0.054) (0.058) (0.059) (0.056) (0.057)

Top tercile -0.087 -0.105 -0.165 -0.051 -0.087 0.014 -0.067
(0.056) (0.062) (0.060) (0.058) (0.069) (0.061) (0.065)

Observations 3143 3143 3143 3143 3143 3143 3143
R2 0.224 0.170 0.180 0.105 0.066 0.124 0.137

p-values for equality of coefficients
social low=mid 0.452 0.157 0.337 0.009 0.079 0.873 0.104
social mid=high 0.000 0.003 0.170 0.023 0.548 0.029 0.593
social low=high 0.000 0.000 0.020 0.000 0.018 0.012 0.059
internet low=mid 0.751 0.815 0.778 0.971 0.282 0.672 0.994
internet mid=high 0.306 0.809 0.100 0.107 0.038 0.418 0.063
internet low=high 0.530 0.616 0.248 0.054 0.402 0.183 0.055
e-games low=mid 0.653 0.713 0.714 0.124 0.375 0.982 0.785
e-games mid=high 0.645 0.232 0.066 0.212 0.206 0.034 0.133
e-games low=high 0.402 0.409 0.149 0.942 0.701 0.028 0.325
video low=mid 0.982 0.758 0.098 0.959 0.189 0.561 0.336
video mid=high 0.009 0.030 0.009 0.273 0.173 0.157 0.006
video low=high 0.006 0.020 0.000 0.202 0.014 0.062 0.001

Note: *** p<0.01, ** p<0.05, * p<0.1. Standard error in parentheses. Estimates control for same control
variables as in baseline estimates. Romano-wolf p-values reported for statistical significance reported.
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Table 4.8: Tercile hours of screen time on self-reported wellbeing, weekend

Self-reported Self-esteem Life Look Family Friend School School Work

Social screen time

Lowest tercile 0.052 0.060 0.102 0.069 0.091 0.019 -0.045
(0.053) (0.057) (0.053) (0.055) (0.053) (0.051) (0.061)

Middle tercile -0.101 -0.029 -0.055 0.034 0.038 -0.057 -0.164
(0.058) (0.061) (0.061) (0.063) (0.076) (0.069) (0.066)

Top tercile -0.188∗∗ -0.075 -0.141 -0.092 -0.091 -0.106 -0.194∗

(0.060) (0.070) (0.067) (0.066) (0.076) (0.071) (0.069)

Internet

Lowest tercile -0.022 -0.034 -0.008 0.016 -0.052 0.125 0.047
(0.096) (0.114) (0.099) (0.110) (0.118) (0.086) (0.095)

Middle tercile -0.064 -0.145 -0.058 0.029 0.056 0.110 0.172
(0.099) (0.096) (0.106) (0.087) (0.094) (0.092) (0.087)

Top tercile -0.196 -0.063 -0.217 -0.169 -0.028 0.061 -0.021
(0.100) (0.087) (0.100) (0.098) (0.083) (0.084) (0.094)

Playing e-games

Lowest tercile 0.125 0.111 -0.025 0.147 0.088 0.112 0.078
(0.066) (0.059) (0.059) (0.058) (0.062) (0.055) (0.062)

Middle tercile 0.081 0.107 0.036 0.117 0.183∗∗ 0.150 0.126
(0.059) (0.063) (0.060) (0.068) (0.061) (0.062) (0.055)

Top tercile -0.081 0.093 -0.157 0.040 0.048 0.079 0.060
(0.083) (0.080) (0.087) (0.077) (0.086) (0.087) (0.079)

Passive video

Lowest tercile 0.002 -0.045 -0.038 -0.040 0.044 0.088 0.137
(0.054) (0.056) (0.054) (0.064) (0.062) (0.065) (0.058)

Middle tercile 0.136∗ 0.115 0.089 0.102 0.122 0.153∗ 0.133
(0.048) (0.053) (0.057) (0.056) (0.054) (0.056) (0.056)

Top tercile -0.013 0.079 -0.043 0.020 0.067 0.137 0.035
(0.057) (0.061) (0.058) (0.059) (0.058) (0.069) (0.064)

Observations 3182 3182 3182 3182 3182 3182 3182
R2 0.231 0.151 0.184 0.099 0.068 0.105 0.122

p-values for equality of coefficients
social low=mid 0.011 0.180 0.020 0.612 0.458 0.288 0.090
social mid=high 0.191 0.561 0.223 0.142 0.146 0.580 0.687
social low=high 0.001 0.071 0.001 0.046 0.013 0.121 0.050
internet low=mid 0.742 0.421 0.736 0.920 0.434 0.905 0.301
internet mid=high 0.366 0.516 0.246 0.102 0.477 0.680 0.101
internet low=high 0.226 0.850 0.156 0.216 0.865 0.580 0.616
e-games low=mid 0.047 0.853 0.023 0.331 0.094 0.361 0.420
e-games mid=high 0.057 0.799 0.027 0.359 0.094 0.439 0.364
e-games low=high 0.028 0.842 0.172 0.231 0.665 0.707 0.847
video low=mid 0.017 0.004 0.032 0.026 0.198 0.311 0.949
video mid=high 0.008 0.548 0.027 0.176 0.361 0.816 0.105
video low=high 0.812 0.053 0.925 0.378 0.738 0.497 0.098

Note: *** p<0.01, ** p<0.05, * p<0.1. Standard error in parentheses. Romano-Wolf p-values af-
ter 500 replications for main coefficient estimates. Estimates control for same control variables as in
baseline estimates.
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4.5.6 Robustness checks

Not all of the adolescents reported both a weekday and weekend time diary. While the ma-

jority of the sample reported both days, some reported only one of the days i.e., a weekend

or weekday. In the case that there were unobserved differences between adolescents who re-

ported both time diary days and those who did not, I re-run my estimates using a constrained

sample of adolescents who only reported both days (n=2,889). As reported in Appendix Ta-

ble A4.21 and Table A4.22, my estimates are robust to the choice of sample, yielding similar

estimate sizes and statistical significance. The main differences are that the weakly signif-

icant (at the 10% level) estimates in the original baseline regressions become statistically

insignificant using the more selected sample, possibly due to the smaller sample size.

4.6 Discussion and concluding remarks

The goal of this study was to examine four research questions: 1) Which screen activity is

worse for adolescent wellbeing? 2) Do the relationships vary depending on the types of well-

being measures? 3) How do these relationships vary by both gender and parental education?

4) Does excessive screen time equate to worse mental wellbeing? The main complications

stem from not defining screen activities well enough, the difference in observers that report

adolescent wellbeing, and the variations in the relationships between screen use and wellbe-

ing by parental education, sex, and hours spent on screen.

4.6.1 Summary and discussion

Using time diaries of 14-year-old UK adolescents, I find that while adolescents are more

likely to engage in passive video viewing compared to other screen activities, adolescents

spend most time playing e-games, when engaged in it, followed by passive video viewing,

social screen time, and internet browsing. Adolescents who spend more than 3.8 hours on

screen time on a weekday and more than 5 hours at a weekend are less likely to spend time

on physical activity, educational activities, leisure alone or leisure with others. There is a

strong division in screen time by sex; girls spend more time on social screen time while boys
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play more e-games. Adolescents with low parental education spend more hours on screen

activities, but have similar rates of engagement in screen activities compared to adolescents

with high parental education. Within this sample, there seems to be little digital divide in

terms of computer ownership and internet access by age 14, and few differences in parenting

styles by parental education.

To answer the first research question, my estimates show that more time spent on any

screen activity is adversely associated with the adolescents’ views on themselves, such as

self-esteem and happiness with looks. In particular, coefficient estimates from social screen

time are the largest compared to the other types of screen activities, suggesting simply in

this set of screen activities analysed, social screen time is the ‘worst’ form of activity, in line

with previous studies showing a higher risk of social media being associated with poorer

body image and greater risk of self-harm among adolescents (Mcdool et al. 2020; Banthorpe

et al. 2020; Booker, Kelly, and Sacker 2018; McNamee, Mendolia, and Yerokhin 2021). The

smaller estimates for e-games are in line with the few existing studies that find that video

games are unrelated to depression (Bickham, Hswen, and Rich 2015; Kandola et al. 2022),

only have small positive associations with behavioural problems (Sanders et al. 2019), and do

not promote aggressive behaviour (Przybylski and Weinstein 2019). The smaller estimates

for passive video viewing are at odds with Nieto and Suhrcke (2021) who found that more

time spent watching TV increases mental health problems for adolescents aged 10 to 15

in the UK but in line with Kandola et al. (2022). This difference might be because Nieto

and Suhrcke (2021) exclusively examined television viewing between 2008 and 2012, when

other forms of media may not have been as popular; there has been a rise in the popularity

of YouTube compared to TV since 2015 (Ofcom 2015) and the broadband speed rose from

an average of 15mbps to over 30mbps between 2012 and 2015 (Mcdool et al. 2020).

Second, I find that the types of wellbeing, as well as who reports wellbeing matters

for these relationships. Screen time is most strongly associated with Self-reports of wellbe-

ing showed greater associations with social screen time compared to parent-reported scores.

Instead, more hours spent browsing the internet and playing e-games are associated with

poorer internalising behaviour for adolescents with higher parental education. While we
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cannot be certain, the disagreement between parent-adolescent reports may suggest that par-

ents and adolescents are reporting two different measures of wellbeing, where parents may

be reporting more outward behavioural responses to certain activities (Rescorla et al. 2013).

For example, parents may view playing e-games as problematic behaviour, or are observing

persistent mood and conduct problems when their children are playing e-games. In contrast,

adolescents who spend more time on social screen activities may have lower self-esteem, but

may not portray these behavioural visual cues. It may also be that at age 14, parent reports

of adolecsents’ wellbeing become less similar as adolescents become more self-aware, and

also that observers may be more likely to under-report adolescents’ mental health as the ado-

lescent gets older (Johnston et al. 2014).

Third, the harmful associations between social screen time and mental wellbeing are

worse for girls than boys, as found in previous studies using the MCS (Banthorpe et al. 2020;

Kelly et al. 2019) and studies in the UK (McNamee, Mendolia, and Yerokhin 2021; Mcdool

et al. 2020). This re-iterates what has been shown in previous literature, that girls are more

vulnerable to social media, arguably from body image problems and early sexualisation.

Moreover, I find that high parental education is not a protective factor for girls, as boys and

girls with high parental education fare worse in their happiness in relation to social screen

time, compared to adolescents with lower parental education. This is in sharp contrast to

the majority of previous literature. This might occur because of several reasons related to

greater resources afforded by adolescents with higher parental education. One, adolescents

with higher parental education may afford a wider access of multiple devices and on multi-

ple platforms, despite my analysis showing little differences in digital divide and parenting

styles. Certain types of platforms allows different levels of interaction with the platform

(e.g., Snapchat allows more frequent posts than Facebook in 2015). Second, adolescents of

differing parental education may interact with platforms differently i.e., content creator or

viewer on YouTube. Third, adolescents with more resources may have greater upward social

comparisons with their peers of similar status. However, none of these reasons can be un-

covered in this current analysis, especially since content on screens are not observed.

Lastly, I find that the majority of the relationships between screen use and self-
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reported mental wellbeing are negative and monotonic, lending support to the more-is-worse

hypothesis. Excessive hours of social screen time and internet browsing are detrimental to

self-reported wellbeing, but not for playing e-games, passive video viewing, or for parent-

reported scores. I find that the relationship between weekend passive video viewing and

mental wellbeing lends some small support to the ‘Goldilocks Hypothesis’ where moderate

levels of watching videos may be beneficial for wellbeing compared to those who do not

watch videos. However, this may likely only hold for activities that are ‘normalised’ as a

day-to-day activity, since weekend passive video viewing is the screen activity that most

adolescents engage in.

4.6.2 Conclusions

The Covid-19 pandemic has shown that screen use will continue rising, and there will be

continued research and societal interest in how screen use is associated with young people’s

wellbeing. My study shows that screen time relates to adolescent wellbeing differently de-

pending on how screen time is defined, how wellbeing is measured, and for different groups

of teenagers. Being specific helps create more defined policy measures that implicate ado-

lescent mental wellbeing. For example in 2021, China banned children and teenagers from

online gaming on school days, and limited their time spent on this to one hour a day at

the weekend and in holiday evenings. If playing games is used by families of lower socio-

economic backgrounds as a more convenient and accessible way to socialise than doing

a paid activity such as going to the movies, then restricting gaming time simply reduces

these families’ options for leisure. Restricting one activity may not necessarily translate into

spending more time on productive activities.

A consistent finding is that social screen time is poorly associated with adolescents’

self-image, especially for girls with high parental education. This suggests the importance of

the role of parents/guardians and teachers in moderating social media use especially among

potentially more vulnerable groups of adolescents. A policy recommendation would be to

integrate screen use and mental health awareness into the Personal, Social, Health and Eco-

nomic education curriculum. Letters from schools could help signpost parents/guardians to
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third party software to help monitor and moderate screen use (e.g., teaching parents how to

use parental controls).

There are several limitations in this paper. Firstly, this analysis uses a cohort study

about screen use in 2015, which is not generalisable to all UK adolescents and examines

screen use nearly a decade ago, which had different implications to our technological use

today. In addition, the time diaries were only issued and returned by a sub-sample of the

MCS study, leading to further missingness. The main contribution of this study is concep-

tualising the types of screen time in more granular detail compared to other studies using

rich historical information in the longitudinal data, of which findings are mostly relevant for

a cohort of White and relatively advantaged girls. The other limitations are that the MCS

did not collect data about media content, nor about secondary activities. Therefore, I cannot

discern whether, for example, internet browsing is harmful for wellbeing because the inter-

net contains forums that promote harmful content written by someone else. Not observing

secondary data means that I also miss examining adolescents’ multi-tasking with screen ac-

tivities, e.g., walking and texting on the phone, which may indicate addictive-behaviour.

There is extensive scope for future studies to study the types of content viewed on

screens, as well as habits related to screen use such as multi-tasking, and their relationships

with adolescents’ mental wellbeing. More research is also required to understand which

wellbeing scores should be analysed with respect to adolescent screen use, especially at the

ages when adolescents become more independent and autonomous from their parents. Lastly,

it is unclear as to why adolescents with higher parental education may fare worse than their

peers with lower parental education, and future studies should consider how adolescents

of different socio-economic backgrounds use social screen time (e.g., promote or browse

content), and whether there are variations in types of platforms used, especially when internet

access and screen use are becoming ever more prevalent in adolescents’ lives today.
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4.7 Appendix A

4.7.1 Descriptive statistics and definitions

Table A4.1: Characteristics of those with matched TUD information, compared to those who
were unmatched

Characteristics Matched
(%)

Unmatched
(%)

Matched,
weighted
(%)

Unmatched,
weighted
(%)

Age 13 years old 26 24 26 23
Age 14 years old 73 75 73 75
Age 15 years old 1 1 1 2
Female 55 47 53 46
Male 45 53 47 54
White 83 73 83 75
Mixed 4 5 5 6
Indian 3 3 2 2
Pakistani and Bangladeshi 6 8 4 6
Black or Black British 2 4 3 4
Other ethnicity 2 3 2 3
Refused/DK/N/A ethnicity 0 4 1 4
England - Advantaged 29 28 48 43
England - Disadvantaged 21 27 26 34
England - Ethnic 11 15 6 8
Wales - Advantaged 5 4 3 2
Wales - Disadvantaged 10 9 3 2
Scotland - Advantaged 8 4 6 4
Scotland - Disadvantaged 5 5 4 3
Northern Ireland - Advantaged 5 3 2 2
Northern Ireland - Disadvantaged 5 5 2 2

Raw observations 4,640 5,776 4,640 5,776
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Table A4.2: Categorised activities from the 44 disaggregated activities in the MCS

Grouped activities 2nd-level coded activites
Sleep Sleeping and resting (including sick in bed)
Education related Homework

In class
School breaks
School clubs

Physical exercise and sports Cycling
Individual ball games and training (e.g., tennis, badminton)
Jogging, running, walking, hiking
Team ball games and training (e.g., basketball, football)
Swimming and other water sports
Travelling by bicycle/walk

Work/leisure alone Hobbies, arts and crafts, musical activities, writing stories, poetry etc
Reading (not for school)
Volunteering
Religious activities (incl. going to places of worship, praying etc)
Paid work (incl. babysitting and paid work for the family)
Unpaid work for family or other non-household
Cooking, cleaning and shopping for the household
Fixing things around the house, fixing bike, gardening
Looking after brothers, sisters, other children in the household
Looking after parent or other adult in the household
Looking after animals
Eating or drinking in a restaurant or café
Eating a meal
Eating a snack or having a drink
Attending live sporting events
Cinema, theatre, performance, gig etc
Exhibition, museum, library, other cultural events
Shopping (incl. window shopping, hanging out at shopping centre)
Listening to music, radio, iPod, other audio content

Work/leisure with others As defined above, but activity performed with others
Speaking, Socialising face-to-face

Neutral activities Personal care (including taking a shower, grooming, getting dressed etc)
Did nothing, just relaxing, bored, waiting
Detention
Eating and drinking alone
Travelling using vehicle

Other Activity not listed/missing activities

Note: Very few adolescents were doing any paid or unpaid work (2 minutes total average time, including
those who did not work, for paid or unpaid work respectively). A further breakdown of minutes spent in
each of these 44 activities can be seen in Chatzitherochari et al. (2015).
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Figure A4.1: Example of entering activities into the paper mode diary
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Figure A4.2: Example of entering activities into the web mode diary
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Figure A4.3: Example of entering activities into the app mode diary

Figure A4.4: Example of format of activities for each adolescent in harmonized file
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Table A4.3: List of items for wellbeing scores

Parent-reported Strengths and Difficulties Questions (SDQ)
(Internalising) Emotional problems Has many worries, often seems worried

Has many fears, easily scared
Complains of headaches/stomach-aches/sickness
Often unhappy, downhearted, tearful
Nervous or clingy in new situations

(Internalising) Peer problems Rather solitary, plays alone
Has at least one good friend
Gets on better with adults
Picked on or bullied by other children
Generally liked by other children

Prosocial behaviour Considerate of other people’s feelings
Shares readily with other children
Often volunteers to help others
Helpful if someone is hurt, upset, unwell
Kind to younger children

(Externalising) Hyperactivity/Inattentiveness Restless, overactive and cannot stay still
Constantly fidgeting and squirming
Thinks things out before acting
Sees tasks through to the end
Easily distracted

(Externalising) Conduct problems Often has temper tantrums
Generally obedient
Fights with or bullies other children
Often lies or cheats
Steals from home, school, elsewhere

Rosenberg self-esteem scale (1=“Strongly disagree”, 4=“Strongly agree”)
On the whole, I am satisfied with myself
I feel that I have a number of good qualities
I am able to do things as well as most people
I am a person of value
I feel good about myself

Happiness with ... (1=“Not at all happy”, 7=“Very happy”)
Your school work
The way you look
Your family
Your friends
The school you go to
Your life as a whole

Note: Emotional and peer problems refer to internal problematic behaviours, while hyperactivity/inat-
tentiveness and peer problems refer to external problematic behaviours. The total difficulties score is the
sum of internal and external problematic behaviours, where a higher score indicates more problematic
behaviours. For prosocial behaviour, a higher score indicates better behaviour.
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Table A4.4: Carey Infant’s Temperament Scale, at 9 months old

Temperament score Items
Mood α: 0.431

Happy sounds during nappy changing etc
Pleasant first arriving in unfamiliar places
Pleasant during hair brushing etc
Content during interruptions of feeding
Pleasant or calm with minor injuries

Approach or withdrawal α: 0.569
Objects to bathing - different place/person
Wary of strangers after 15 minutes
Shy on first meeting another child

Adaptability α: 0.248
Fretful in a new place or situation
Bothered at first by different sleeping place
Milk feeds at about the same time

Regularity α: 0.667
Sleepy at about the same time each evening
Naps about the same length
Solid food at about the same time

Note: A higher score indicates worse temperament

Table A4.5: Cross-tabulation of parent education against social class and income

Proportion by education
Obs

Low High
Socio-economic class (NSSEC)

Managerial and professional 0.20 0.80 1231
Intermediate 0.46 0.54 353

Small employers or self-employed 0.52 0.48 347
Lower supervisors and technical 0.63 0.37 345

Semi-routine and routine 0.75 0.25 746
N/A or not working 0.86 0.14 492

Income quintile groups
Lowest first and second 0.82 0.18 1088

Third 0.60 0.40 719
Fourth 0.37 0.63 840

Fifth 0.54 0.46 867
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Table A4.6: Background characteristics by parent education and sex: means

All Below Tertiary Girls Boys
Tertiary and above

Adolescent individual and demographic characteristics
Male 0.46 0.45 0.48 0.00 1.00
Diff to 14 years old (in years) -0.23 -0.24 -0.23 -0.24 -0.22
Ethnicity: White 0.88 0.87 0.88 0.89 0.86
Natural father in household 0.68 0.57 0.80 0.67 0.69
Natural mother in household 0.96 0.93 0.99 0.96 0.95
Has long-term illness, wave 6 0.16 0.17 0.14 0.16 0.15
No. of siblings in household 1.47 1.53 1.40 1.47 1.47
No. of people in household incl. adolescent 4.32 4.31 4.32 4.31 4.32
Word activity score out of 20 7.46 7.02 7.95 7.39 7.53
CITS, 9 months: mood 12.40 12.26 12.55 12.34 12.45
CITS, 9 months: approach/withdrawal 6.35 6.39 6.29 6.50 6.17
CITS, 9 months: adaptability 7.00 7.08 6.90 7.12 6.86
CITS, 9 months: regularity 5.28 5.42 5.13 5.22 5.36
Time diary controls
TUD mode: App 0.69 0.70 0.68 0.74 0.64
TUD mode: Web 0.25 0.23 0.28 0.21 0.30
TUD mode: Paper 0.06 0.07 0.04 0.05 0.06
Parent characteristics
Mother’s age at birth
11 to 19 0.07 0.13 0.01 0.08 0.06
20 to 29 0.44 0.52 0.36 0.43 0.46
30 to 39 0.46 0.33 0.61 0.46 0.46
40 plus 0.02 0.02 0.03 0.03 0.02
Parent has high depressive symptoms 0.05 0.07 0.02 0.06 0.04
Early socio-economic status, age 5
Parent or partner has ≥ NVQ4 level 0.47 0.45 0.49
Housing tenure: Own/mortgage/loan 0.72 0.56 0.90 0.71 0.73
Highest NS-SEC in household
None/not working 0.17 0.27 0.05 0.19 0.15
Managerial and professional 0.32 0.12 0.54 0.30 0.34
Intermediate 0.09 0.08 0.11 0.08 0.10
Small employers or self-employed 0.10 0.10 0.10 0.10 0.09
Lower supervisors or lower technical 0.10 0.12 0.08 0.09 0.11
Semi-routine or routine 0.23 0.32 0.12 0.24 0.21
Stratum indicators
England - Advantaged 0.51 0.43 0.59 0.51 0.50
England - Disadvantaged 0.25 0.32 0.17 0.25 0.25
England - Ethnic 0.04 0.05 0.03 0.04 0.04
Wales - Advantaged 0.03 0.02 0.04 0.03 0.03
Wales - Disadvantaged 0.02 0.03 0.02 0.03 0.02
Scotland - Advantaged 0.07 0.05 0.08 0.06 0.07
Scotland - Disadvantaged 0.04 0.05 0.03 0.04 0.04
Northern Ireland - Advantaged 0.03 0.02 0.03 0.02 0.03
Northern Ireland - Disadvantaged 0.02 0.03 0.01 0.02 0.02
Observations 3364 1507 1857 1850 1514
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Table A4.7: Parenting styles by parental education: means

Parenting questions Below tertiary ≥ Tertiary Diff

Has rules about content on TV, age 7 0.53 0.57 -0.047**
Has rules about content on media, age 11 0.95 0.96 -0.003

Rules on early/late watching TV, age 7 0.85 0.87 -0.024*
Rules on early/late watching media, age 11 0.92 0.91 0.003

Observations 1535 1881
Note: t-test of differences in means ***p<0.01, **p<0.05, *p<0.1.
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4.8 Appendix B

4.8.1 Regression estimates with and without lagged scores

Table A4.8: Regression estimates for self-esteem, with and without lagged scores

Weekday Weekend
(1) (2) (1) (2)

Social screen time -0.081*** -0.088*** -0.062*** -0.063***
(0.018) (0.017) (0.016) (0.014)

Internet browsing -0.101*** -0.078** -0.071*** -0.063***
(0.031) (0.030) (0.019) (0.019)

Playing e-games -0.025* -0.025 -0.020* -0.019
(0.013) (0.013) (0.011) (0.011)

Passive video -0.029** -0.029** -0.008 -0.011
(0.011) (0.011) (0.010) (0.010)

Lagged self-esteem 0.269*** 0.268***
(0.021) (0.019)

Observations 3,143 3,143 3,182 3,182
R-squared 0.157 0.226 0.156 0.226

Note: *** p<0.01, ** p<0.05, * p<0.1. Roman-wolf p-values after 500
replications. Column (1) reports estimates without lagged outcome vari-
able, and column (2) reports estimates with the lagged outcome variable.
All estimates control for individual, demographic, and family characteris-
tics, stratum, mode used to answer TUD, full vector of “other” activities.
The omitted activity is sleep, so estimates are interpreted as an additional
hour in relation to sleep. Standard errors are reported in parentheses. All
estimates are weighted using sampling weights for the whole of UK-level
analysis in sweep 6, stratum divided into two for each region; advantaged
or disadvantaged, and clustered at the ward level.
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Table A4.9: Regression estimates on happiness in six domains, with and without lagged scores

Life Look Family Friend School School Work
(1) (2) (1) (2) (1) (2) (1) (2) (1) (2) (1) (2)

Weekday
Social screen time -0.070*** -0.077*** -0.068*** -0.070*** -0.083*** -0.087*** -0.034** -0.038*** -0.052*** -0.050*** -0.046** -0.051***

(0.016) (0.016) (0.016) (0.015) (0.017) (0.017) (0.015) (0.015) (0.017) (0.017) (0.019) (0.018)
Internet browsing -0.107*** -0.097*** -0.080** -0.065** -0.128*** -0.126*** -0.104*** -0.103*** -0.097*** -0.089*** -0.077*** -0.063**

(0.030) (0.029) (0.031) (0.029) (0.040) (0.039) (0.024) (0.025) (0.030) (0.030) (0.029) (0.030)
Playing e-games -0.016 -0.016 -0.034*** -0.033*** -0.002 -0.005 -0.013 -0.016 -0.014 -0.013 -0.006 -0.002

(0.014) (0.013) (0.012) (0.012) (0.013) (0.013) (0.015) (0.015) (0.014) (0.014) (0.013) (0.013)
Passive video -0.032** -0.032** -0.051*** -0.052*** -0.019 -0.022* -0.027* -0.031** -0.004 -0.004 -0.024 -0.023

(0.015) (0.015) (0.014) (0.013) (0.013) (0.013) (0.015) (0.015) (0.015) (0.014) (0.015) (0.014)
Lagged score 0.180*** 0.201*** 0.123*** 0.134*** 0.106*** 0.192***

(0.019) (0.023) (0.021) (0.023) (0.024) (0.021)
Observations 3,143 3,143 3,143 3,143 3,143 3,143 3,143 3,143 3,143 3,143 3,143 3,143
R-squared 0.137 0.168 0.141 0.182 0.089 0.104 0.047 0.063 0.109 0.120 0.096 0.130
Weekend
Social screen time -0.033* -0.035* -0.046*** -0.046*** -0.036** -0.035** -0.036* -0.037* -0.037** -0.036** -0.041** -0.041**

(0.018) (0.018) (0.016) (0.015) (0.017) (0.017) (0.020) (0.019) (0.017) (0.017) (0.018) (0.017)
Internet browsing -0.045** -0.038* -0.058*** -0.060*** -0.055** -0.052** -0.025 -0.026 -0.015 -0.012 -0.029 -0.021

(0.021) (0.021) (0.021) (0.023) (0.025) (0.025) (0.024) (0.024) (0.022) (0.022) (0.021) (0.019)
Playing e-games 0.006 0.009 -0.020* -0.021* -0.002 -0.001 0.002 0.003 -0.000 0.001 -0.002 0.003

(0.011) (0.011) (0.012) (0.011) (0.011) (0.010) (0.012) (0.012) (0.013) (0.013) (0.010) (0.010)
Passive video 0.010 0.010 -0.011 -0.014 0.003 0.002 0.004 0.004 0.012 0.012 -0.005 -0.003

(0.011) (0.011) (0.012) (0.012) (0.010) (0.010) (0.012) (0.011) (0.013) (0.013) (0.012) (0.011)
Lagged score 0.179*** 0.210*** 0.144*** 0.130*** 0.128*** 0.194***

(0.020) (0.023) (0.022) (0.023) (0.022) (0.023)
Observations 3,182 3,182 3,182 3,182 3,182 3,182 3,182 3,182 3,182 3,182 3,182 3,182
R-squared 0.118 0.148 0.136 0.180 0.074 0.094 0.048 0.063 0.081 0.098 0.077 0.112

Note: *** p<0.01, ** p<0.05, * p<0.1. Refer to table notes in Table A4.8 above.
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Table A4.10: Regression estimates on parent-reported behavioural problems, with and without lagged scores

Total SDQ Internalising Externalising Prosocial
(1) (2) (1) (2) (1) (2) (1) (2)

Weekday
Social screen time 0.013 0.000 0.027 0.013 -0.007 -0.012 -0.046** -0.047**

(0.016) (0.012) (0.017) (0.014) (0.017) (0.012) (0.020) (0.018)
Internet browsing -0.058** -0.050 -0.080*** -0.068** -0.010 -0.012 -0.035 -0.026

(0.029) (0.022) (0.030) (0.023) (0.028) (0.021) (0.030) (0.029)
Playing e-games -0.003 -0.008 -0.011 -0.011 -0.000 -0.008 -0.014 -0.014

(0.013) (0.012) (0.012) (0.010) (0.014) (0.012) (0.014) (0.012)
Passive video -0.003 -0.005 -0.024* -0.019 0.020 0.010 0.015 0.015

(0.014) (0.011) (0.014) (0.013) (0.015) (0.010) (0.015) (0.013)
Lagged score 0.613*** -0.545*** -0.647*** -0.488***

(0.028) (0.022) (0.026) (0.023)
Observations 3,143 3,143 3,143 3,143 3,143 3,143 3,143 3,143
R-squared 0.186 0.503 0.165 0.434 0.157 0.501 0.077 0.286
Weekend
Social screen time 0.008 0.015 0.030* 0.030* -0.018 -0.007 -0.044** -0.033

(0.015) (0.010) (0.015) (0.012) (0.016) (0.011) (0.017) (0.017)
Internet browsing -0.013 -0.007 -0.034 -0.027 0.011 0.013 -0.069** -0.072**

(0.022) (0.016) (0.025) (0.017) (0.020) (0.015) (0.028) (0.027)
Playing e-games -0.015 -0.001 -0.018 -0.007 -0.014 -0.002 -0.027** -0.024

(0.013) (0.010) (0.014) (0.011) (0.014) (0.010) (0.013) (0.011)
Passive video 0.011 0.015 0.000 0.009 0.018 0.015* -0.008 -0.011

(0.010) (0.009) (0.010) (0.009) (0.011) (0.009) (0.012) (0.011)
Lagged score 0.654*** -0.550*** -0.681*** -0.507***

(0.021) (0.022) (0.021) (0.023)
Observations 3,182 3,182 3,182 3,182 3,182 3,182 3,182 3,182
R-squared 0.165 0.523 0.155 0.423 0.134 0.531 0.073 0.298

Note: *** p<0.01, ** p<0.05, * p<0.1. Refer to table notes in Table A4.8 above.
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4.9 Appendix D

4.9.1 Full regression estimates

Table A4.11: Full regression estimates for self-esteem

Weekday Weekend

Social screen time -0.088∗∗∗ -0.063∗∗∗

(0.017) (0.014)
Internet browsing -0.078∗∗ -0.063∗∗∗

(0.030) (0.019)
Playing e-games -0.025 -0.019

(0.013) (0.011)
Passive video -0.029∗∗ -0.011

(0.011) (0.010)
Self-esteem, age 11 0.269∗∗∗ 0.268∗∗∗

(0.021) (0.019)
Other time use activities
Education -0.020∗∗∗ 0.022∗

(0.008) (0.013)
Physical activity/exercise -0.001 0.003

(0.011) (0.010)
Work/leisure activities alone -0.017 -0.018∗

(0.015) (0.010)
Work/leisure activities with others -0.010 -0.003

(0.010) (0.007)
Missing activity -0.010∗ -0.006

(0.006) (0.006)
Sex: Male 0.494∗∗∗ 0.533∗∗∗

(0.045) (0.043)
Diff in age at interview from 14 years -0.045 -0.019

(0.062) (0.060)
Ethnicity: White -0.017 0.013

(0.072) (0.066)
Natural father in household 0.163∗∗∗ 0.136∗∗

(0.059) (0.054)
Natural mother in household 0.156 0.149

(0.108) (0.103)
Has long-term illness -0.254∗∗∗ -0.262∗∗∗

(0.057) (0.054)
No. of siblings in HH 0.116∗∗ 0.106∗∗

(0.045) (0.042)
No. of people in HH -0.079∗∗ -0.067∗

(0.039) (0.036)
Continued in next page
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Table A4.11 cont’d: Full regression estimates for self-esteem

Continued from previous page
Weekday Weekend

Mother’s age at birth (baseline: 11-19)
20 to 29 -0.161 -0.100

(0.111) (0.113)
30 to 39 -0.112 -0.068

(0.116) (0.117)
40 plus -0.114 0.035

(0.172) (0.189)
Early socio-economic characteristics, age 3 or below
Highest parent education is NVQ4 or NVQ5 0.012 0.004

(0.046) (0.047)
Housing tenure: Own outright/mortgage/loan 0.074 0.071

(0.061) (0.063)
NSSEC (baseline: N/A not employed)
Managerial and professional 0.009 0.060

(0.076) (0.077)
Intermediate -0.163∗ -0.130

(0.088) (0.088)
Small employers or self-employed -0.009 -0.013

(0.099) (0.095)
Lower supervisors and technical 0.000 0.016

(0.087) (0.087)
Semi-routine and routine -0.127∗ -0.079

(0.073) (0.073)
Stratum (baseline: England, advantaged)
England-Disadvantaged 0.045 0.083∗

(0.049) (0.047)
England-Ethnic 0.180∗ 0.184∗∗

(0.096) (0.087)
Wales-Advantaged 0.012 0.039

(0.059) (0.054)
Wales-Disadvantaged 0.031 0.090

(0.066) (0.059)
Scotland-Advantaged 0.122 0.143∗

(0.074) (0.079)
Scotland-Disadvantaged 0.305∗∗∗ 0.311∗∗∗

(0.106) (0.115)
Northern Ireland-Advantaged 0.089 0.097

(0.077) (0.079)
Northern Ireland-Disadvantaged 0.076 0.070

(0.105) (0.088)
Continued in next page
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Table A4.11 cont’d: Full regression estimates for self-esteem

Continued from previous page
Weekday Weekend

Carey Infant Temperament Scale (CITS), 9 months
Mood -0.000 -0.001

(0.005) (0.005)
Approach/withdrawal -0.003 -0.006

(0.008) (0.008)
Adaptability -0.011 -0.001

(0.007) (0.007)
Regularity 0.004 0.001

(0.007) (0.007)
Number of days reported in TUD 0.160∗ 0.062

(0.085) (0.066)
TUD mode: Mobile Application -0.068 0.046

(0.045) (0.088)
TUD mode: Online (PC) 0.000 0.095

(.) (0.091)
TUD mode: Paper -0.105 0.000

(0.093) (.)
Main parent has high depressive symptoms -0.339∗∗∗ -0.297∗∗∗

(Kessler) (0.104) (0.101)
Word activity score 0.003 0.005

(0.008) (0.008)
Constant -0.135 -0.357

(0.277) (0.268)

Observations 3143 3182
R2 0.226 0.226

Note: *** p<0.01, ** p<0.05, * p<0.1. Romano-wolf p-values re-
ported for the coefficients of screen use on wellbeing. Standard errors
are reported in parentheses. All estimates are weighted using sam-
pling weights for the whole of UK-level analysis in sweep 6, stratum
divided into two for each region; advantaged or disadvantaged, and
clustered at the ward level.
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Table A4.12: Full regression estimates for happiness in life, looks, and family

Life Look Family
Weekday Weekend Weekday Weekend Weekday Weekend

Social screen time -0.077∗∗∗ -0.035 -0.070∗∗∗ -0.046∗∗∗ -0.087∗∗∗ -0.035
(0.016) (0.018) (0.015) (0.015) (0.017) (0.017)

Internet browsing -0.097∗∗∗ -0.038 -0.065 -0.060∗∗ -0.126∗∗ -0.052
(0.029) (0.021) (0.029) (0.023) (0.039) (0.025)

Playing e-games -0.016 0.009 -0.033∗∗ -0.021 -0.005 -0.001
(0.013) (0.011) (0.012) (0.011) (0.013) (0.010)

Passive video -0.032 0.010 -0.052∗∗∗ -0.014 -0.022 0.002
(0.015) (0.011) (0.013) (0.012) (0.013) (0.010)

Lagged score 0.180∗∗∗ 0.179∗∗∗ 0.201∗∗∗ 0.210∗∗∗ 0.123∗∗∗ 0.144∗∗∗

(0.019) (0.020) (0.023) (0.023) (0.021) (0.022)
Other time use activities
Education -0.024∗∗∗ 0.004 -0.035∗∗∗ -0.007 -0.018∗∗ -0.001

(0.008) (0.014) (0.008) (0.014) (0.007) (0.014)
Physical activity/exercise 0.000 0.003 -0.017 -0.009 -0.007 -0.003

(0.013) (0.012) (0.012) (0.012) (0.012) (0.013)
Work/leisure activities alone -0.023∗∗ -0.003 -0.040∗∗∗ -0.018 -0.030∗∗ -0.017

(0.011) (0.011) (0.013) (0.012) (0.013) (0.015)
Work/leisure activities with others -0.024∗∗ 0.002 -0.031∗∗∗ -0.006 -0.022∗∗ -0.007

(0.010) (0.009) (0.009) (0.009) (0.011) (0.009)
Missing activity -0.022∗∗∗ -0.002 -0.016∗∗ -0.010 -0.013 -0.014∗

(0.006) (0.008) (0.008) (0.007) (0.008) (0.008)
Sex: Male 0.359∗∗∗ 0.361∗∗∗ 0.505∗∗∗ 0.543∗∗∗ 0.156∗∗∗ 0.158∗∗∗

(0.049) (0.051) (0.048) (0.049) (0.046) (0.051)
Diff in age at interview from 14 years -0.009 0.023 0.030 0.057 -0.002 -0.016

(0.059) (0.060) (0.065) (0.066) (0.065) (0.066)
Ethnicity: White 0.055 0.076 0.091 0.106 0.176∗∗∗ 0.167∗∗

(0.075) (0.075) (0.091) (0.088) (0.066) (0.066)
Natural father in household 0.198∗∗∗ 0.199∗∗∗ 0.098∗ 0.068 0.251∗∗∗ 0.224∗∗∗

(0.066) (0.061) (0.059) (0.056) (0.073) (0.071)
Natural mother in household 0.302∗∗ 0.280∗∗ -0.037 -0.075 0.498∗∗∗ 0.440∗∗

(0.129) (0.124) (0.128) (0.123) (0.173) (0.173)
Has long-term illness -0.352∗∗∗ -0.321∗∗∗ -0.250∗∗∗ -0.263∗∗∗ -0.154∗∗ -0.156∗∗

(0.058) (0.058) (0.060) (0.060) (0.065) (0.065)
No. of siblings in HH 0.079 0.084 0.068 0.059 0.046 0.021

(0.058) (0.054) (0.050) (0.048) (0.069) (0.066)
No. of people in HH -0.033 -0.045 -0.004 -0.002 -0.019 -0.016

(0.050) (0.047) (0.045) (0.044) (0.064) (0.062)
Continued in next page
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Table A4.12 cont’d: Full regression estimates for happiness in life, looks, and family

Continued from previous page
Life Look Family

Weekday Weekend Weekday Weekend Weekday Weekend
Early socio-economic characteristics, age 3 or below
Mother’s age at birth (baseline: 11-19)
20 to 29 -0.229∗ -0.133 -0.310∗∗ -0.137 -0.132 -0.057

(0.125) (0.121) (0.124) (0.121) (0.144) (0.133)
30 to 39 -0.195 -0.118 -0.252∗ -0.117 -0.074 -0.027

(0.130) (0.126) (0.133) (0.127) (0.147) (0.134)
40 plus 0.008 0.083 -0.094 0.125 -0.030 0.053

(0.164) (0.169) (0.163) (0.179) (0.161) (0.167)
Highest parent education is NVQ4 or NVQ5 -0.081 -0.056 -0.017 -0.009 -0.128∗∗∗ -0.121∗∗∗

(0.049) (0.050) (0.041) (0.043) (0.042) (0.046)
Housing tenure: Own outright/mortgage/loan 0.102 0.075 0.083 0.067 0.055 0.076

(0.070) (0.068) (0.068) (0.069) (0.063) (0.064)
NSSEC (baseline: N/A not employed)
Managerial and professional 0.111 0.136∗ 0.148∗ 0.171∗∗ 0.092 0.121

(0.076) (0.078) (0.079) (0.079) (0.078) (0.082)
Intermediate -0.097 -0.063 -0.104 -0.115 0.001 0.015

(0.090) (0.087) (0.105) (0.101) (0.091) (0.092)
Small employers or self-employed 0.034 0.043 0.150∗ 0.154∗ 0.004 0.034

(0.097) (0.093) (0.089) (0.092) (0.096) (0.099)
Lower supervisors and technical 0.026 0.043 0.174∗ 0.151 0.011 0.064

(0.098) (0.098) (0.094) (0.094) (0.103) (0.101)
Semi-routine and routine 0.010 0.016 0.053 0.068 0.017 0.035

(0.088) (0.087) (0.084) (0.084) (0.090) (0.094)
Stratum (baseline: England, advantaged)
England-Disadvantaged -0.047 -0.015 0.030 0.042 -0.006 0.030

(0.060) (0.061) (0.056) (0.055) (0.058) (0.056)
England-Ethnic -0.096 -0.040 0.165 0.209∗ 0.050 0.129

(0.090) (0.094) (0.112) (0.116) (0.111) (0.124)
Wales-Advantaged 0.017 0.019 0.092 0.093 0.065 0.087

(0.069) (0.072) (0.064) (0.067) (0.092) (0.086)
Wales-Disadvantaged 0.062 0.146∗ -0.002 0.073 0.100 0.115

(0.080) (0.075) (0.064) (0.064) (0.066) (0.070)
Scotland-Advantaged -0.029 -0.021 0.071 0.039 0.005 0.028

(0.075) (0.081) (0.068) (0.074) (0.085) (0.086)
Scotland-Disadvantaged 0.190 0.225∗ 0.210∗∗ 0.170∗ 0.082 0.124

(0.125) (0.115) (0.088) (0.091) (0.110) (0.113)
Northern Ireland-Advantaged 0.020 0.052 0.060 0.022 0.051 0.098

(0.093) (0.091) (0.087) (0.088) (0.081) (0.079)
Northern Ireland-Disadvantaged -0.016 -0.092 0.118 0.097 0.027 0.036

(0.101) (0.107) (0.097) (0.097) (0.102) (0.094)
Continued in next page

234



Chapter 4 – Is more screen time bad for adolescent mental wellbeing?

Table A4.12 cont’d: Full regression estimates for happiness in life, looks, and family

Continued from previous page
Life Look Family

Weekday Weekend Weekday Weekend Weekday Weekend
Carey Infant Temperament Scale (CITS), 9 months
Mood -0.005 -0.003 -0.005 -0.003 -0.005 -0.001

(0.005) (0.005) (0.004) (0.004) (0.005) (0.005)
Approach/Withdrawal -0.001 -0.002 0.000 0.001 -0.006 -0.008

(0.008) (0.008) (0.008) (0.007) (0.009) (0.009)
Adaptability 0.003 0.003 -0.014∗ -0.010 -0.002 -0.007

(0.009) (0.008) (0.008) (0.008) (0.009) (0.008)
Regularity -0.012 -0.013 -0.002 -0.006 -0.012 -0.012

(0.008) (0.008) (0.007) (0.007) (0.008) (0.008)
Number of days reported in TUD 0.097 0.059 -0.013 0.089 0.069 0.077

(0.091) (0.072) (0.080) (0.074) (0.093) (0.078)
TUD Mode: Mobile Application -0.041 0.079 -0.008 0.093 -0.055 0.043

(0.056) (0.099) (0.047) (0.081) (0.047) (0.122)
TUD Mode: Online (PC) 0.000 0.060 0.000 0.080 0.000 0.071

(.) (0.110) (.) (0.085) (.) (0.129)
TUD Mode: Paper -0.148 0.000 -0.072 0.000 -0.143 0.000

(0.118) (.) (0.087) (.) (0.136) (.)
Main parent has high depressive -0.567∗∗∗ -0.572∗∗∗ -0.351∗∗∗ -0.324∗∗∗ -0.264∗∗ -0.378∗∗∗

symptoms (Kessler) (0.127) (0.133) (0.128) (0.112) (0.131) (0.129)
Word activity score -0.017∗∗ -0.018∗∗ 0.003 0.001 -0.024∗∗∗ -0.025∗∗∗

(0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
Constant -0.005 -0.428 0.348 -0.365 -0.213 -0.527∗

(0.308) (0.261) (0.295) (0.276) (0.287) (0.302)

Observations 3143 3182 3143 3182 3143 3182
R2 0.168 0.148 0.182 0.180 0.104 0.094

Note: *** p<0.01, ** p<0.05, * p<0.1. Standard errors are reported in parentheses. Refer to table notes
from Table A4.11.
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Table A4.13: Full regression estimates for happiness in friends, school, and school work

Friend School School Work
Weekday Weekend Weekday Weekend Weekday Weekend

Social screen time -0.038∗∗ -0.037 -0.050∗∗ -0.036 -0.051∗∗∗ -0.041∗

(0.015) (0.019) (0.017) (0.017) (0.018) (0.017)
Internet browsing -0.103∗∗∗ -0.026 -0.089∗∗ -0.012 -0.063 -0.021

(0.025) (0.024) (0.030) (0.022) (0.030) (0.019)
Playing e-games -0.016 0.003 -0.013 0.001 -0.002 0.003

(0.015) (0.012) (0.014) (0.013) (0.013) (0.010)
Passive video -0.031 0.004 -0.004 0.012 -0.023 -0.003

(0.015) (0.011) (0.014) (0.013) (0.014) (0.011)
Lagged score 0.134∗∗∗ 0.130∗∗∗ 0.106∗∗∗ 0.128∗∗∗ 0.192∗∗∗ 0.194∗∗∗

(0.023) (0.023) (0.024) (0.022) (0.021) (0.023)
Other time use activities
Education -0.015∗ -0.002 -0.009 0.031∗∗ -0.018∗∗ 0.020

(0.008) (0.016) (0.008) (0.015) (0.009) (0.016)
Physical activity/exercise -0.020 -0.010 -0.001 0.004 0.009 0.012

(0.014) (0.014) (0.013) (0.014) (0.014) (0.012)
Work/leisure activities alone -0.022∗ -0.020 -0.020 0.001 -0.015 0.001

(0.011) (0.021) (0.013) (0.011) (0.014) (0.010)
Work/leisure activities with others -0.017∗ -0.004 -0.022∗ -0.002 -0.006 -0.009

(0.010) (0.010) (0.012) (0.010) (0.011) (0.008)
Missing activity -0.017 -0.025∗∗∗ -0.034∗∗∗ -0.028∗∗∗ -0.020∗∗∗ -0.016∗∗

(0.010) (0.009) (0.010) (0.009) (0.007) (0.008)
Sex: Male 0.157∗∗∗ 0.129∗∗ 0.133∗∗∗ 0.130∗∗ 0.114∗∗ 0.108∗∗

(0.053) (0.057) (0.047) (0.050) (0.046) (0.045)
Diff in age at interview from 14 years -0.002 -0.003 -0.070 -0.004 -0.051 -0.028

(0.066) (0.066) (0.066) (0.067) (0.068) (0.069)
Ethnicity: White 0.044 0.042 -0.067 -0.075 0.025 0.034

(0.081) (0.086) (0.084) (0.081) (0.074) (0.074)
Natural father in household 0.084 0.098∗ 0.087 0.118∗∗ 0.158∗∗ 0.185∗∗∗

(0.056) (0.053) (0.065) (0.059) (0.064) (0.063)
Natural mother in household 0.060 0.095 0.094 0.215 0.072 0.083

(0.186) (0.172) (0.195) (0.182) (0.125) (0.124)
Has long-term illness -0.149∗∗ -0.167∗∗ -0.215∗∗∗ -0.175∗∗∗ -0.242∗∗∗ -0.220∗∗∗

(0.065) (0.066) (0.068) (0.058) (0.058) (0.059)
No. of siblings in HH -0.038 -0.051 0.035 0.042 0.030 0.053

(0.058) (0.057) (0.084) (0.071) (0.066) (0.064)
No. of people in HH 0.051 0.046 0.000 -0.024 -0.015 -0.038

(0.052) (0.052) (0.072) (0.064) (0.059) (0.055)
Continued in next page
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Table A4.13 cont’d: Full regression estimates for happiness in friends, school, and school
work

Continued from previous page
Friend School School Work

Weekday Weekend Weekday Weekend Weekday Weekend
Mother’s age at birth (baseline: 11-19)
20 to 29 -0.253∗ -0.080 -0.333∗∗ -0.259∗∗ -0.386∗∗∗ -0.255∗∗

(0.150) (0.148) (0.134) (0.126) (0.124) (0.125)
30 to 39 -0.220 -0.092 -0.266∗∗ -0.219∗ -0.382∗∗∗ -0.275∗∗

(0.146) (0.141) (0.133) (0.127) (0.126) (0.128)
40 plus -0.134 0.006 -0.328∗ -0.234 -0.322∗ -0.175

(0.164) (0.160) (0.172) (0.170) (0.175) (0.177)

Early socio-economic characteristics, age 3 or below
Highest parent education is NVQ4 or NVQ5 -0.051 -0.063 0.040 0.037 0.015 0.016

(0.048) (0.047) (0.044) (0.046) (0.046) (0.049)
Housing tenure: Own outright/mortgage/loan 0.088 0.089 0.181∗∗∗ 0.154∗∗∗ 0.120∗ 0.066

(0.073) (0.070) (0.064) (0.059) (0.065) (0.066)
NSSEC (baseline: N/A not employed)
Managerial and professional 0.032 0.018 0.113 0.069 0.074 0.108

(0.088) (0.088) (0.078) (0.078) (0.078) (0.077)
Intermediate -0.065 -0.092 -0.116 -0.158∗ -0.084 -0.084

(0.106) (0.104) (0.097) (0.093) (0.097) (0.092)
Small employers or self-employed 0.051 0.038 -0.036 -0.078 0.066 0.045

(0.102) (0.102) (0.089) (0.092) (0.094) (0.095)
Lower supervisors and technical -0.068 -0.057 -0.040 -0.054 -0.030 -0.059

(0.105) (0.108) (0.102) (0.101) (0.090) (0.087)
Semi-routine and routine 0.004 -0.000 -0.019 -0.055 -0.039 -0.014

(0.095) (0.098) (0.085) (0.087) (0.082) (0.078)
Stratum (baseline: England, advantaged)
England-Disadvantaged 0.004 0.023 -0.014 -0.036 -0.025 -0.011

(0.065) (0.063) (0.064) (0.064) (0.068) (0.066)
England-Ethnic 0.049 0.112 -0.053 -0.048 0.029 0.060

(0.086) (0.097) (0.113) (0.112) (0.107) (0.106)
Wales-Advantaged 0.114∗ 0.091 0.198∗∗∗ 0.162∗∗ 0.232∗∗ 0.193∗∗

(0.061) (0.066) (0.055) (0.068) (0.091) (0.084)
Wales-Disadvantaged 0.130 0.162∗ 0.019 0.053 0.118 0.119

(0.098) (0.090) (0.088) (0.086) (0.089) (0.095)
Scotland-Advantaged 0.203∗∗∗ 0.213∗∗∗ 0.102 0.107 0.096 0.076

(0.064) (0.067) (0.073) (0.076) (0.068) (0.067)
Scotland-Disadvantaged 0.150 0.159 0.229∗ 0.242∗ 0.117 0.134

(0.113) (0.114) (0.118) (0.125) (0.118) (0.115)
Northern Ireland-Advantaged 0.217∗∗∗ 0.216∗∗∗ 0.124 0.135 0.045 0.068

(0.084) (0.080) (0.097) (0.088) (0.085) (0.090)
Northern Ireland-Disadvantaged 0.247∗∗∗ 0.196∗ 0.182∗∗ 0.039 0.103 0.035

(0.095) (0.105) (0.090) (0.092) (0.102) (0.096)
Continued in next page

Note: *** p<0.01, ** p<0.05, * p<0.1. Standard errors are reported in parentheses. Refer to table notes from Table
A4.11.
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Table A4.13 cont’d: Full regression estimates for happiness in friends, school, and school
work

Continued from previous page
Friend School School Work

Weekday Weekend Weekday Weekend Weekday Weekend
Carey Infant Temperament Scale (CITS), 9 months
Mood -0.010∗ -0.007 -0.007 -0.003 -0.005 -0.003

(0.006) (0.005) (0.005) (0.005) (0.005) (0.005)
Approach/Withdrawal -0.010 -0.014∗ -0.020∗∗ -0.021∗∗∗ -0.002 -0.003

(0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
Adaptability -0.009 -0.008 0.008 0.008 -0.012 -0.010

(0.010) (0.010) (0.009) (0.009) (0.008) (0.008)
Regularity 0.001 0.003 0.006 0.007 -0.001 -0.002

(0.009) (0.010) (0.010) (0.009) (0.008) (0.009)

Number of days reported in TUD 0.074 -0.003 0.208∗∗ 0.164∗∗ 0.050 0.000
(0.088) (0.081) (0.101) (0.079) (0.087) (0.082)

TUD Mode: Mobile Application -0.010 0.103 -0.022 0.067 -0.012 0.120
(0.058) (0.093) (0.059) (0.088) (0.052) (0.092)

TUD Mode: Online (PC) 0.000 0.075 0.000 0.049 0.000 0.133
(.) (0.105) (.) (0.098) (.) (0.095)

TUD Mode: Paper -0.158 0.000 -0.086 0.000 -0.156∗ 0.000
(0.107) (.) (0.096) (.) (0.091) (.)

Main parent has high depressive -0.237 -0.299∗ -0.562∗∗∗ -0.408∗∗∗ -0.607∗∗∗ -0.475∗∗∗

symptoms (Kessler) (0.170) (0.156) (0.146) (0.145) (0.171) (0.177)
Word activity score -0.000 -0.007 0.014∗ 0.006 0.030∗∗∗ 0.024∗∗∗

(0.008) (0.008) (0.008) (0.008) (0.008) (0.008)
Constant 0.115 -0.089 -0.251 -0.439 0.086 -0.128

(0.291) (0.290) (0.322) (0.285) (0.306) (0.304)

Observations 3143 3182 3143 3182 3143 3182
R2 0.063 0.063 0.120 0.098 0.130 0.112

Note: *** p<0.01, ** p<0.05, * p<0.1. Standard errors are reported in parentheses. Refer to table notes
from Table A4.11.
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Table A4.14: Full regression estimates of parent-reported behavioural scores

Total SDQ Internalising Externalising Prosocial
Weekday Weekend Weekday Weekend Weekday Weekend Weekday Weekend

Social screen time 0.000 0.015 0.013 0.030∗ -0.012 -0.007 -0.047∗∗ -0.033
(0.012) (0.010) (0.014) (0.012) (0.012) (0.011) (0.018) (0.017)

Internet browsing -0.050 -0.007 -0.068∗∗ -0.027 -0.012 0.013 -0.026 -0.072∗∗

(0.022) (0.016) (0.023) (0.017) (0.021) (0.015) (0.029) (0.027)
Playing e-games -0.008 -0.001 -0.011 -0.007 -0.008 -0.002 -0.014 -0.024

(0.012) (0.010) (0.010) (0.011) (0.012) (0.010) (0.012) (0.011)
Passive video -0.005 0.015 -0.019 0.009 0.010 0.015∗ 0.015 -0.011

(0.011) (0.009) (0.013) (0.009) (0.010) (0.009) (0.013) (0.011)
Lagged score 0.613∗∗∗ 0.654∗∗∗ -0.545∗∗∗ -0.550∗∗∗ -0.647∗∗∗ -0.681∗∗∗ -0.488∗∗∗ -0.507∗∗∗

(0.028) (0.021) (0.022) (0.022) (0.026) (0.021) (0.023) (0.023)
Other time use activities
Education 0.006 0.027∗∗ 0.002 0.024∗ 0.004 0.021∗ -0.005 -0.017

(0.006) (0.012) (0.006) (0.014) (0.007) (0.011) (0.007) (0.015)
Physical activity/exercise 0.023∗ 0.015 0.022∗∗ 0.022∗∗ 0.016 0.005 0.002 -0.006

(0.012) (0.010) (0.010) (0.010) (0.013) (0.009) (0.014) (0.012)
Work/leisure activities alone 0.020∗ 0.000 -0.007 -0.002 0.026∗∗ -0.001 0.004 -0.009

(0.012) (0.010) (0.009) (0.011) (0.010) (0.008) (0.014) (0.010)
Work/leisure activities with others 0.008 0.013∗ 0.003 0.017∗∗ -0.000 0.003 -0.011 -0.003

(0.008) (0.007) (0.007) (0.007) (0.009) (0.006) (0.012) (0.008)
Missing activity -0.018∗ 0.004 -0.013∗ 0.001 -0.016 0.005 -0.008 -0.005

(0.009) (0.006) (0.007) (0.007) (0.010) (0.005) (0.007) (0.006)
Sex: Male 0.067∗ 0.078∗ 0.171∗∗∗ 0.181∗∗∗ -0.070∗ -0.060 -0.105∗∗ -0.078∗

(0.038) (0.041) (0.040) (0.043) (0.036) (0.038) (0.047) (0.043)
Diff in age at interview from 14 years -0.060 -0.057 -0.021 -0.021 -0.088∗ -0.058 -0.016 0.027

(0.051) (0.047) (0.054) (0.051) (0.050) (0.045) (0.063) (0.059)
Ethnicity: White -0.098 -0.060 -0.078 -0.054 -0.105 -0.058 -0.107 -0.087

(0.060) (0.053) (0.062) (0.066) (0.069) (0.054) (0.075) (0.074)
Natural father in household 0.052 0.056 0.030 0.064 0.041 0.026 0.067 0.061

(0.050) (0.044) (0.054) (0.050) (0.049) (0.047) (0.085) (0.083)
Natural mother in household 0.067 0.072 0.081 -0.011 0.031 0.126 0.325 0.395∗

(0.126) (0.117) (0.140) (0.126) (0.114) (0.114) (0.209) (0.212)
Has long-term illness -0.237∗∗∗ -0.204∗∗∗ -0.302∗∗∗ -0.295∗∗∗ -0.183∗∗∗ -0.126∗∗∗ -0.041 -0.069

(0.059) (0.051) (0.061) (0.060) (0.057) (0.045) (0.063) (0.060)
Continued in next page

239



C
hapter4

–
Is

m
ore

screen
tim

e
bad

foradolescentm
entalw

ellbeing?

Table A4.14 cont’d: Full regression estimates of parent-reported behavioural scores

Continued from previous page
Total SDQ Internalising Externalising Prosocial

Weekday Weekend Weekday Weekend Weekday Weekend Weekday Weekend
No. of siblings in HH -0.009 -0.011 -0.026 -0.007 0.018 -0.017 -0.007 -0.014

(0.046) (0.043) (0.051) (0.049) (0.059) (0.053) (0.095) (0.091)
No. of people in HH 0.015 0.014 0.030 0.019 -0.028 0.006 -0.033 -0.029

(0.040) (0.040) (0.047) (0.044) (0.052) (0.050) (0.090) (0.085)
Mother’s age at birth (baseline: 11-19)
20 to 29 0.054 -0.083 -0.030 -0.045 0.077 -0.068 0.112 0.050

(0.118) (0.096) (0.101) (0.105) (0.126) (0.093) (0.129) (0.127)
30 to 39 0.126 -0.013 0.046 0.037 0.137 -0.021 0.166 0.113

(0.121) (0.099) (0.105) (0.107) (0.126) (0.094) (0.123) (0.127)
40 plus 0.031 -0.054 -0.051 -0.017 0.056 -0.053 0.057 0.137

(0.132) (0.118) (0.136) (0.137) (0.134) (0.115) (0.166) (0.155)
Early socio-economic characteristics, age 3 or below
Highest parent education is NVQ4 or NVQ5 0.083∗∗ 0.076∗∗ 0.110∗∗∗ 0.103∗∗∗ 0.050 0.044 -0.012 -0.007

(0.033) (0.033) (0.035) (0.034) (0.034) (0.033) (0.040) (0.039)
Housing tenure: Own outright/mortgage/loan 0.001 0.010 0.008 0.013 0.004 0.004 0.031 0.013

(0.047) (0.048) (0.052) (0.054) (0.052) (0.047) (0.059) (0.057)
NSSEC (baseline: N/A not employed)
Managerial and professional 0.059 0.043 0.073 0.064 0.059 0.012 0.181∗∗ 0.193∗∗

(0.065) (0.059) (0.066) (0.065) (0.064) (0.062) (0.089) (0.090)
Intermediate 0.085 0.041 0.113 0.092 0.052 -0.028 0.224∗∗ 0.243∗∗

(0.067) (0.066) (0.069) (0.071) (0.072) (0.076) (0.102) (0.103)
Small employers or self-employed 0.050 0.020 0.081 0.068 0.027 -0.034 0.121 0.091

(0.072) (0.067) (0.075) (0.076) (0.072) (0.071) (0.092) (0.095)
Lower supervisors and technical 0.013 -0.014 -0.039 -0.038 0.034 -0.039 0.118 0.126

(0.086) (0.084) (0.081) (0.084) (0.091) (0.088) (0.100) (0.100)
Semi-routine and routine 0.045 0.045 0.018 0.023 0.083 0.046 0.198∗∗ 0.206∗∗

(0.069) (0.065) (0.065) (0.067) (0.065) (0.064) (0.089) (0.089)
Stratum (baseline: England, advantaged)
England-Disadvantaged -0.033 -0.024 -0.010 -0.004 -0.034 -0.039 -0.001 0.006

(0.051) (0.043) (0.053) (0.050) (0.053) (0.042) (0.058) (0.055)
Continued in next page
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Table A4.14 cont’d: Full regression estimates of parent-reported behavioural scores

Continued from previous page
Total SDQ Internalising Externalising Prosocial

Weekday Weekend Weekday Weekend Weekday Weekend Weekday Weekend
England-Ethnic -0.106 -0.117 -0.063 -0.089 -0.096 -0.108 0.103 0.086

(0.100) (0.083) (0.073) (0.075) (0.112) (0.087) (0.094) (0.091)
Wales-Advantaged -0.079 -0.052 -0.068 -0.049 -0.034 -0.021 -0.018 -0.017

(0.060) (0.054) (0.059) (0.053) (0.063) (0.052) (0.068) (0.064)
Wales-Disadvantaged -0.029 -0.022 -0.055 -0.059 0.030 0.033 0.127∗ 0.124

(0.054) (0.054) (0.058) (0.056) (0.055) (0.063) (0.073) (0.081)
Scotland-Advantaged 0.033 0.015 0.070 0.049 0.014 0.005 -0.007 0.000

(0.063) (0.062) (0.063) (0.063) (0.054) (0.052) (0.076) (0.073)
Scotland-Disadvantaged 0.147 0.070 0.144 0.121 0.121 0.018 0.070 0.032

(0.090) (0.081) (0.091) (0.087) (0.098) (0.089) (0.083) (0.087)
Northern Ireland-Advantaged -0.009 -0.060 0.013 -0.059 -0.024 -0.047 0.048 0.021

(0.076) (0.063) (0.082) (0.080) (0.061) (0.057) (0.077) (0.082)
Northern Ireland-Disadvantaged 0.069 0.088 0.099 0.155∗ 0.053 -0.015 0.094 0.053

(0.083) (0.095) (0.080) (0.087) (0.082) (0.089) (0.085) (0.101)
Carey Infant Temperament Scale (CITS), 9 months
Mood 0.002 0.001 -0.002 -0.002 0.003 0.002 -0.001 -0.003

(0.004) (0.004) (0.004) (0.004) (0.004) (0.004) (0.005) (0.004)
Approach/Withdrawal 0.003 0.004 0.005 0.004 0.000 0.002 -0.012 -0.010

(0.007) (0.006) (0.006) (0.006) (0.007) (0.006) (0.009) (0.008)
Adaptability -0.009 -0.012∗ -0.013∗ -0.016∗∗ 0.000 -0.002 0.000 0.005

(0.007) (0.006) (0.008) (0.008) (0.006) (0.006) (0.009) (0.009)
Regularity -0.009 -0.011 -0.004 -0.006 -0.010 -0.013∗ -0.021∗∗ -0.020∗∗

(0.007) (0.008) (0.008) (0.008) (0.007) (0.007) (0.009) (0.009)
Number of days reported in TUD 0.050 0.047 0.032 -0.002 0.134 0.080 0.084 0.007

(0.082) (0.063) (0.063) (0.073) (0.093) (0.053) (0.082) (0.062)
TUD mode: Mobile Application -0.008 0.111 0.010 -0.035 -0.053 0.216∗∗∗ -0.002 -0.008

(0.043) (0.097) (0.040) (0.104) (0.044) (0.082) (0.048) (0.099)
TUD mode: Online (PC) 0.000 0.106 0.000 -0.059 0.000 0.241∗∗∗ 0.000 0.008

(.) (0.103) (.) (0.113) (.) (0.081) (.) (0.108)
TUD mode: Paper -0.053 0.000 0.078 0.000 -0.172∗∗ 0.000 0.028 0.000

(0.102) (.) (0.110) (.) (0.085) (.) (0.108) (.)
Main parent has high depressive -0.340∗∗ -0.311∗∗∗ -0.391∗∗∗ -0.390∗∗∗ -0.264∗ -0.146 -0.227 -0.101
symptoms (Kessler) (0.149) (0.101) (0.105) (0.105) (0.157) (0.097) (0.147) (0.135)
Word activity score 0.015∗∗ 0.017∗∗∗ 0.004 0.008 0.018∗∗∗ 0.019∗∗∗ -0.009 -0.004

(0.007) (0.006) (0.006) (0.006) (0.007) (0.006) (0.008) (0.008)
Constant -0.387 -0.445∗ -0.243 -0.181 -0.349 -0.521∗∗ -0.227 -0.103

(0.278) (0.256) (0.253) (0.297) (0.306) (0.241) (0.285) (0.305)

Observations 3143 3182 3143 3182 3143 3182 3143 3182
R2 0.503 0.523 0.434 0.423 0.501 0.531 0.286 0.298

Note: *** p<0.01, ** p<0.05, * p<0.1. Standard errors are reported in parentheses. Refer to table notes from Table A4.11.
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4.10 Appendix E: Regression estimates by subgroups

Table A4.15: Regression estimates for self-esteem, by subgroups

Weekday Weekend

High Low High Low
Boys Girls Boys Girls Boys Girls Boys Girls

Social screen time -0.089** -0.126** -0.056 -0.080* -0.019 -0.122*** 0.018 -0.08
(0.028) (0.038) (0.036) (0.027) (0.024) (0.024) (0.028) (0.025)

Internet browsing -0.041 -0.185 -0.097 -0.078 -0.043 -0.038 -0.066* -0.115
(0.049) (0.086) (0.054) (0.057) (0.027) (0.069) (0.024) (0.072)

Playing e-games -0.007 -0.026 -0.043 -0.031 -0.017 -0.027 -0.021 -0.040
(0.020) (0.041) (0.020) (0.068) (0.013) (0.037) (0.014) (0.051)

Passive video -0.005 -0.016 -0.063 -0.046* -0.040 -0.001 -0.022 0.024
(0.020) (0.022) (0.022) (0.026) (0.020) (0.017) (0.017) (0.018)

Observations 830 929 600 810 778 867 562 747
R-squared 0.180 0.221 0.250 0.195 0.190 0.218 0.240 0.196

Note: *** p<0.01, ** p<0.05, * p<0.1, Romano-Wolf p-values after 500 replications. All estimates con-
trol for individual, demographic, and family characteristics, mode of survey, early years personality, stra-
tum, full vector of “other” activities, and the respective lagged wellbeing scores. The omitted activity is
sleep, so estimates are interpreted as an additional hour in relation to sleep. Standard errors are reported
in parentheses. All estimates are weighted using sampling weights for the whole of UK-level analysis in
sweep 6, stratum divided into two for each region; advantaged or disadvantaged, and clustered at the ward
level. The Bonferroni p-values reported test whether the coefficients in the sub-samples are statistically
significantly different from each other using 95% confidence intervals.
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Table A4.16: Weekday regression estimates for happiness, by subgroups

LIFE LOOK FAMILY

High Low High Low High Low
Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls

Social screen time -0.104** -0.118 -0.036 -0.063 -0.095** -0.104* -0.021 -0.054 -0.095** -0.134*** -0.010 -0.105
(0.033) (0.041) (0.034) (0.032) (0.026) (0.033) (0.037) (0.028) (0.031) (0.031) (0.026) (0.037)

Internet browsing -0.065 -0.227 -0.103 -0.054 -0.049 -0.125 -0.073 -0.018 -0.116** -0.099 -0.103 -0.208
(0.052) (0.088) (0.042) (0.052) (0.050) (0.063) (0.059) (0.053) (0.050) (0.105) (0.074) (0.070)

Playing e-games -0.018 0.009 -0.022 0.027 -0.008 -0.041 -0.044 -0.067 0.000 0.001 -0.004 0.030
(0.018) (0.043) (0.022) (0.064) (0.018) (0.066) (0.017) (0.045) (0.017) (0.033) (0.021) (0.043)

Passive video -0.042 -0.032 -0.020 -0.032 -0.040* -0.042 -0.069 -0.064 -0.065 -0.008 -0.017 -0.008
(0.025) (0.026) (0.024) (0.034) (0.023) (0.027) (0.026) (0.032) (0.026) (0.027) (0.021) (0.024)

Observations 830 929 600 810 830 929 600 810 830 929 600 810
R-squared 0.136 0.197 0.210 0.211 0.146 0.166 0.169 0.166 0.156 0.181 0.144 0.206

FRIENDS SCHOOL SCHOOL WORK

High Low High Low High Low
Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls

Social screen time -0.078** -0.063 0.001 -0.020 -0.087** -0.087** 0.076 -0.064 -0.093** -0.112** 0.060 -0.043
(0.027) (0.032) (0.037) (0.029) (0.023) (0.026) (0.038) (0.032) (0.029) (0.031) (0.045) (0.031)

Internet browsing -0.079** -0.136 -0.156 -0.093 -0.053 -0.142 -0.100 -0.034 -0.076 -0.142 -0.041 -0.038
(0.036) (0.064) (0.056) (0.055) (0.046) (0.076) (0.052) (0.063) (0.044) (0.058) (0.044) (0.063)

Playing e-games -0.033 -0.005 -0.014 0.004 -0.011 -0.037 -0.008 -0.045 0.003 -0.052 -0.017 0.088
(0.016) (0.049) (0.025) (0.065) (0.016) (0.044) (0.024) (0.078) (0.020) (0.049) (0.022) (0.068)

Passive video -0.048 -0.012 -0.031 -0.040 -0.014 -0.009 -0.002 0.021 -0.023 -0.018 -0.014 -0.031
(0.028) (0.026) (0.025) (0.035) (0.024) (0.024) (0.030) (0.031) (0.026) (0.025) (0.027) (0.029)

Observations 830 929 600 810 830 929 600 810 830 929 600 810
R-squared 0.119 0.107 0.121 0.127 0.141 0.142 0.129 0.179 0.118 0.178 0.166 0.182

Note: *** p<0.01, ** p<0.05, * p<0.1. Refer to table notes in Table A4.15 above.
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Table A4.17: Weekend regression estimates for happiness, by subgroups

LIFE LOOK FAMILY

High Low High Low High Low
Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls

Social screen time -0.024 -0.089*** 0.034 -0.028 0.001 -0.102*** 0.031 -0.067 -0.039 -0.069 0.054 -0.042
(0.045) (0.026) (0.028) (0.027) (0.020) (0.026) (0.032) (0.025) (0.037) (0.027) (0.022) (0.032)

Internet browsing -0.019 -0.009 -0.075* -0.097 -0.014 -0.062 -0.083** -0.042 -0.075 0.038 -0.060 -0.097
(0.030) (0.053) (0.031) (0.062) (0.036) (0.072) (0.027) (0.065) (0.035) (0.046) (0.042) (0.063)

Playing e-games -0.018 -0.030 0.027 -0.069 -0.019 -0.053 -0.015 -0.071 -0.003 -0.022 0.013 -0.026
(0.013) (0.046) (0.011) (0.071) (0.014) (0.044) (0.014) (0.048) (0.014) (0.043) (0.012) (0.052)

Passive video -0.022 0.008 0.015 0.038 -0.043 0.001 -0.020 0.011 -0.011 0.015 0.026 0.016
(0.021) (0.016) (0.017) (0.021) (0.019) (0.016) (0.017) (0.022) (0.016) (0.015) (0.016) (0.023)

Observations 778 867 562 747 778 867 562 747 778 867 562 747
R-squared 0.121 0.173 0.231 0.209 0.151 0.170 0.162 0.157 0.136 0.159 0.140 0.197

FRIENDS SCHOOL SCHOOL WORK

High Low High Low High Low
Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls

Social screen time -0.016 -0.081** 0.043 -0.031 -0.005 -0.090*** 0.037 -0.048 -0.039 -0.068*** 0.036 -0.032
(0.043) (0.030) (0.033) (0.029) (0.028) (0.026) (0.034) (0.025) (0.028) (0.024) (0.032) (0.023)

Internet browsing -0.013 0.016 -0.034 -0.008 -0.006 -0.000 -0.032 0.048 -0.041 0.001 0.001 0.040
(0.027) (0.045) (0.046) (0.049) (0.024) (0.043) (0.047) (0.053) (0.027) (0.036) (0.037) (0.062)

Playing e-games 0.001 0.056 0.021 -0.090 -0.020 -0.053 0.039** -0.087 0.002 -0.021 0.009 -0.032
(0.012) (0.041) (0.013) (0.070) (0.014) (0.045) (0.017) (0.063) (0.012) (0.041) (0.014) (0.068)

Passive video -0.027 0.006 0.035 0.024 0.009 0.009 0.021 0.008 0.007 -0.010 -0.003 0.000
(0.021) (0.017) (0.017) (0.019) (0.015) (0.015) (0.021) (0.024) (0.019) (0.015) (0.019) (0.022)

Observations 778 867 562 747 778 867 562 747 778 867 562 747
R-squared 0.118 0.099 0.108 0.129 0.136 0.122 0.120 0.154 0.110 0.165 0.164 0.180

Note: *** p<0.01, ** p<0.05, * p<0.1. Refer to table notes in Table A4.15 above.
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Table A4.18: Regression estimates for parent-reported scores, by subgroups

TOTAL SDQ INTERNALISING EXTERNALISING PROSOCIAL

High Low High Low High Low High Low
Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls

Weekday
Social screen time 0.006 -0.018 0.024 -0.001 0.009 -0.024 0.023 0.035 -0.000 0.000 0.012 -0.042** -0.072 -0.027 -0.059 -0.035

(0.016) (0.017) (0.032) (0.020) (0.017) (0.024) (0.034) (0.025) (0.017) (0.016) (0.034) (0.021) (0.029) (0.024) (0.048) (0.030)
Internet browsing -0.061 -0.133* -0.059 0.009 -0.082 -0.209** -0.049 0.017 -0.017 -0.026 -0.034 0.024 -0.055 0.013 0.001 -0.056

(0.034) (0.041) (0.038) (0.059) (0.035) (0.056) (0.043) (0.052) (0.028) (0.042) (0.036) (0.053) (0.035) (0.038) (0.046) (0.067)
Playing e-games -0.031 -0.067 0.021 0.018 -0.021 -0.084 0.015 0.006 -0.029 -0.021 0.012 0.011 -0.014 -0.062 -0.001 -0.066

(0.014) (0.037) (0.019) (0.045) (0.014) (0.037) (0.017) (0.050) (0.014) (0.032) (0.019) (0.047) (0.015) (0.055) (0.020) (0.062)
Passive video -0.001 -0.014 0.019 -0.004 -0.004 -0.032 0.005 -0.021 0.001 0.009 0.026 0.011 -0.004 -0.032 0.036 0.041*

(0.017) (0.017) (0.025) (0.019) (0.016) (0.018) (0.027) (0.025) (0.018) (0.018) (0.025) (0.017) (0.020) (0.021) (0.028) (0.023)

Observations 830 929 600 810 830 929 600 810 830 929 600 810 830 929 600 810
R-squared 0.532 0.415 0.521 0.574 0.478 0.331 0.460 0.510 0.510 0.465 0.514 0.561 0.314 0.321 0.380 0.322
Weekend
Social screen time 0.035 -0.007 0.016 -0.005 0.051 0.003 0.018 0.006 0.005 -0.016 0.009 -0.018 -0.067 -0.006 0.018 -0.05

(0.018) (0.017) (0.025) (0.018) (0.017) (0.017) (0.032) (0.024) (0.018) (0.016) (0.030) (0.018) (0.036) (0.018) (0.043) (0.026)
Internet browsing -0.026 -0.009 0.003 -0.051 -0.059*** -0.038 -0.007 -0.057 0.016 0.013 0.009 -0.029 -0.002 -0.077 -0.14 -0.144

(0.022) (0.032) (0.022) (0.046) (0.020) (0.039) (0.024) (0.053) (0.022) (0.025) (0.023) (0.045) (0.018) (0.054) (0.064) (0.057)
Playing e-games -0.016 -0.047 0.002 -0.062 -0.016 -0.018 -0.011 -0.12 -0.011 -0.065 0.002 0.012 -0.035 -0.057 0.012 -0.033

(0.012) (0.031) (0.014) (0.042) (0.012) (0.032) (0.014) (0.058) (0.012) (0.038) (0.013) (0.035) (0.013) (0.029) (0.015) (0.035)
Passive video 0.008 0.004 0.018 0.014 0.007 -0.016 0.006 0.015 0.004 0.023 0.024 0.007 -0.005 0.001 0.019 -0.037

(0.011) (0.013) (0.015) (0.012) (0.011) (0.015) (0.015) (0.015) (0.012) (0.013) (0.016) (0.011) (0.015) (0.014) (0.015) (0.015)

Observations 778 867 562 747 778 867 562 747 778 867 562 747 778 867 562 747
R-squared 0.545 0.411 0.538 0.586 0.485 0.326 0.466 0.475 0.527 0.465 0.548 0.564 0.321 0.337 0.403 0.327

Note: *** p<0.01, ** p<0.05, * p<0.1. Refer to table notes in Table A4.15 above.
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4.11 Appendix G: Tercile hours on parent-reports

Table A4.19: Categorical estimates of screen time on parent-reported wellbeing, weekday

Parent-reported Total SDQ Internalising Externalising Prosocial

Social screen time
Lowest tercile 0.006 0.047 -0.013 -0.034

(0.041) (0.044) (0.040) (0.052)

Middle tercile 0.021 0.086 -0.022 0.012
(0.048) (0.054) (0.046) (0.055)

Top tercile 0.018 0.095 -0.054 -0.161
(0.049) (0.059) (0.055) (0.081)

Internet
Lowest tercile 0.041 0.009 0.028 0.012

(0.091) (0.114) (0.065) (0.106)

Middle tercile -0.009 0.061 -0.087 -0.117
(0.056) (0.063) (0.075) (0.174)

Top tercile -0.115 -0.168 -0.015 -0.023
(0.076) (0.081) (0.072) (0.101)

Playing e-games
Lowest tercile -0.152 -0.093 -0.152 -0.106

(0.061) (0.062) (0.060) (0.069)

Middle tercile -0.069 -0.065 -0.050 -0.105
(0.059) (0.059) (0.060) (0.067)

Top tercile -0.024 -0.048 -0.074 -0.036
(0.073) (0.063) (0.078) (0.075)

Passive video
Lowest tercile 0.036 0.002 0.077 0.153

(0.041) (0.041) (0.050) (0.058)

Middle tercile -0.047 -0.098 0.037 0.077
(0.051) (0.055) (0.045) (0.055)

Top tercile 0.033 -0.017 0.069 0.110
(0.050) (0.057) (0.049) (0.060)

Observations 3143 3143 3143 3143
R2 0.505 0.436 0.504 0.290

p-values for equality of coefficients
social low=mid 0.773 0.518 0.864 0.454
social mid=high 0.946 0.891 0.600 0.071
social low=high 0.824 0.424 0.470 0.140
internet low=mid 0.626 0.681 0.239 0.523
internet mid=high 0.206 0.021 0.447 0.626
internet low=high 0.189 0.210 0.652 0.814
e-games low=mid 0.302 0.735 0.162 0.991
e-games mid=high 0.519 0.800 0.764 0.433
e-games low=high 0.188 0.602 0.422 0.503
video low=mid 0.065 0.044 0.394 0.180
video mid=high 0.114 0.166 0.521 0.583
video low=high 0.937 0.719 0.888 0.492
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Table A4.20: Tercile hours of screen time on parent-reported wellbeing, weekend

Parent-reported Total SDQ Internalising Externalising Prosocial

Social screen time
Lowest tercile 0.109 0.129∗ 0.056 0.010

(0.046) (0.048) (0.043) (0.054)

Middle tercile 0.139∗∗∗ 0.203∗∗∗ 0.039 -0.039
(0.039) (0.046) (0.037) (0.052)

Top tercile 0.062 0.144∗∗ -0.050 -0.101
(0.048) (0.051) (0.051) (0.074)

Internet
Lowest tercile -0.044 -0.000 -0.074 0.152

(0.078) (0.091) (0.071) (0.094)

Middle tercile -0.071 -0.140 0.028 -0.049
(0.085) (0.092) (0.074) (0.104)

Top tercile 0.010 -0.057 0.077 -0.320
(0.074) (0.085) (0.064) (0.131)

Playing e-games
Lowest tercile 0.067 0.065 0.040 -0.009

(0.044) (0.043) (0.051) (0.054)

Middle tercile 0.012 0.043 -0.029 -0.070
(0.051) (0.054) (0.050) (0.053)

Top tercile 0.015 -0.016 -0.006 -0.141
(0.074) (0.083) (0.074) (0.092)

Passive video
Lowest tercile 0.004 -0.008 0.047 -0.006

(0.049) (0.050) (0.052) (0.069)

Middle tercile 0.107 0.051 0.149∗∗ -0.009
(0.049) (0.052) (0.048) (0.055)

Top tercile 0.082 0.054 0.089 -0.050
(0.050) (0.052) (0.052) (0.062)

Observations 3182 3182 3182 3182
R2 0.527 0.428 0.535 0.300

p-values for equality of coefficients
social low=mid 0.550 0.199 0.697 0.433
social mid=high 0.145 0.337 0.104 0.416
social low=high 0.421 0.806 0.067 0.183
internet low=mid 0.811 0.281 0.267 0.158
internet mid=high 0.448 0.481 0.602 0.108
internet low=high 0.610 0.647 0.099 0.004
e-games low=mid 0.299 0.704 0.234 0.378
e-games mid=high 0.970 0.432 0.760 0.467
e-games low=high 0.476 0.353 0.547 0.196
video low=mid 0.029 0.218 0.036 0.957
video mid=high 0.601 0.946 0.186 0.488
video low=high 0.133 0.253 0.404 0.547

Note: *** p<0.01, ** p<0.05, * p<0.1. Standard error in parentheses.
Romano-Wolf p-values after 500 replications for main coefficient estimates.
Estimates control for same control variables as in baseline estimates.
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4.12 Appendix H: Regression estimates, constrained sam-

ple

Table A4.21: Regression estimates for self-esteem, constrained sample

Weekday Weekend
Social screen time -0.086*** -0.069***

(0.018) (0.016)
Internet browsing -0.091** -0.066***

(0.030) (0.019)
Playing e-games -0.025 -0.026

(0.013) (0.011)
Passive video -0.024* -0.014

(0.012) (0.010)

social=internet 0.890 0.899
social=e-gaming 0.002 0.013
social=passive video 0.001 0.002
internet=e-gaming 0.031 0.048
internet=passive video 0.030 0.009
e-gaming=passive video 0.967 0.364
Observations 2,928 2,928
R-squared 0.230 0.228

Note: *** p<0.01, ** p<0.05, * p<0.1. Romano-
Wolf p-values after 500 replications for main coef-
ficient estimates. All estimates control for individ-
ual, demographic, and family characteristics, stra-
tum, full vector of “other” activities such as educa-
tion, physical activity, work/leisure time with oth-
ers and alone, and the respective lagged wellbeing
scores. Standard errors are reported in parentheses.
All estimates are weighted using sampling weights
for the whole of UK-level analysis in sweep 6, stra-
tum divided into two for each region; advantaged or
disadvantaged, and clustered at the ward level.
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Table A4.22: Regression estimates for self-reported wellbeing, constrained sample

Life Look Family Friend School School Work
Weekday Weekend Weekday Weekend Weekday Weekend Weekday Weekend Weekday Weekend Weekday Weekend

Social screen time -0.080*** -0.036 -0.076*** -0.051** -0.092*** -0.042** -0.041** -0.042 -0.048** -0.046 -0.055*** -0.039**
(0.016) (0.019) (0.016) (0.017) (0.018) (0.018) (0.015) (0.020) (0.018) (0.018) (0.018) (0.017)

Internet browsing -0.102** -0.046 -0.074* -0.060** -0.127** -0.061* -0.105*** -0.030 -0.096*** -0.013 -0.066* -0.026
(0.029) (0.021) (0.029) (0.023) (0.040) (0.025) (0.024) (0.025) (0.031) (0.022) (0.030) (0.021)

Playing e-games -0.024 -0.001 -0.035** -0.029 -0.009 -0.007 -0.019 -0.005 -0.015 -0.001 0.000 -0.000
(0.014) (0.011) (0.013) (0.012) (0.014) (0.011) (0.016) (0.012) (0.015) (0.014) (0.015) (0.011)

Passive video -0.03 0.009 -0.052*** -0.020 -0.022 0.003 -0.028* -0.001 -0.001 0.010 -0.021 -0.006
(0.015) (0.012) (0.014) (0.013) (0.013) (0.011) (0.015) (0.012) (0.015) (0.013) (0.014) (0.011)

p-values of test of equality of coefficients
social=internet 0.482 0.694 0.934 0.724 0.396 0.487 0.022 0.683 0.133 0.197 0.736 0.593
social=e-gaming 0.005 0.049 0.024 0.235 0.000 0.054 0.258 0.064 0.110 0.014 0.007 0.028
social=passive video 0.008 0.017 0.182 0.103 0.000 0.014 0.459 0.040 0.022 0.002 0.067 0.071
internet=e-gaming 0.014 0.036 0.186 0.164 0.004 0.026 0.002 0.316 0.008 0.581 0.041 0.210
internet=passive video 0.019 0.008 0.503 0.084 0.010 0.016 0.005 0.176 0.005 0.305 0.151 0.358
e-gaming=passive video 0.775 0.385 0.346 0.537 0.469 0.386 0.654 0.736 0.415 0.453 0.239 0.634
Observations 2,928 2,928 2,928 2,928 2,928 2,928 2,928 2,928 2,928 2,928 2,928 2,928
R-squared 0.166 0.152 0.185 0.177 0.112 0.098 0.067 0.068 0.102 0.099 0.131 0.126

Note: *** p<0.01, ** p<0.05, * p<0.1. Refer to table notes in Table A4.21 above.
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Table A4.23: Regression estimates for parent-reported wellbeing, constrained sample

TOTAL SDQ INTERNALISING EXTERNALISING PROSOCIAL
Weekday Weekend Weekday Weekend Weekday Weekend Weekday Weekend

Social screen time 0.001 0.011 0.010 0.023 -0.007 -0.006 -0.034 -0.031
(0.012) (0.011) (0.014) (0.013) (0.013) (0.012) (0.018) (0.018)

Internet browsing -0.055* -0.008 -0.074** -0.03 -0.014 0.016 -0.016 -0.074*
(0.023) (0.016) (0.024) (0.018) (0.022) (0.016) (0.029) (0.027)

Playing e-games -0.010 -0.003 -0.015 -0.010 -0.006 -0.003 -0.010 -0.026
(0.011) (0.011) (0.010) (0.012) (0.012) (0.010) (0.012) (0.013)

Passive video -0.004 0.018 -0.016 0.011 0.011 0.018 0.023 -0.011
(0.011) (0.009) (0.013) (0.009) (0.010) (0.009) (0.013) (0.011)

social=internet 0.027 0.274 0.002 0.006 0.766 0.266 0.572 0.213
social=e-gaming 0.447 0.224 0.129 0.025 0.909 0.796 0.246 0.782
social=passive video 0.715 0.579 0.103 0.342 0.264 0.068 0.003 0.275
internet=e-gaming 0.050 0.760 0.015 0.262 0.698 0.304 0.852 0.091
internet=passive video 0.040 0.125 0.025 0.023 0.283 0.902 0.221 0.028
e-gaming=passive video 0.626 0.055 0.922 0.076 0.169 0.067 0.063 0.290
Observations 2,928 2,928 2,928 2,928 2,928 2,928 2,928 2,928
R-squared 0.516 0.516 0.418 0.418 0.529 0.528 0.292 0.293

Note: *** p<0.01, ** p<0.05, * p<0.1. Refer to table notes in Table A4.21 above. Total difficulties, internalising be-
haviour, and externalising behaviour scales are reverse-coded. All negative estimates indicate worse behavioural prob-
lems for all scores.
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Chapter 5

Conclusions

In this chapter, I first summarise the findings of Chapters 2 to 4. I discuss how the chapters

contribute to our understanding of adolescents’ time use, and the relationships between time

use and socio-emotional competencies, and mental wellbeing. I then discuss the limitations

of my work and the implications for data collection, policy, and future research. and policy.

5.1 Main findings and contributions

The findings show that in cases where risk and reward is high, and adolescents are con-

strained by resources and time as in developing countries, the ’zero-sum’ theory or that work

competes with the spheres of education (as per the work-life balance theory) seems to be

present where more time in any form of work that reduces time for attending school is asso-

ciated to poorer self-efficacy. On the other hand in countries where paid work during studies

is more normalised at older adolescence (age 20/21), there may be gains to locus of control

through paid work, suggesting support for the ’Reconciliation’ approach, or that adolescents

may be able to balance both spheres of work, leisure, and education. Unpacking leisure time

in Chapter 4 to focus only on different types of screen use, I show that leisure is an activity

often misunderstood for adolescents, which depending on the type of activity, can be nega-

tively associated with adolescents’ wellbeing.
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5.1.1 More than simply ‘good’ and ‘bad’ activities

Focusing only on ’Activity’ mechanisms, i.e., the types of activities adolescents do, my the-

sis provides new evidence about how work and leisure - activities that are less examined

for adolescents than adults - are associated with socio-emotional competencies and mental

wellbeing. In Chapter 2, I show how doing more paid work can be associated with poorer

socio-emotional competencies in developing countries, exacerbating the problems of those

who are disadvantaged. In Chapter 3, I show how for university students in the UK, engage-

ment in paid work, rather than hours spent on paid work, may help improve socio-emotional

competencies. This provides new evidence about student employment and socio-emotional

competencies, not studied before. Given that self-efficacy and locus of control are similar in

that they both measure an aspect of self-control and control and autonomy of one’s actions

and surroundings, it may be that there are specific characteristics of paid (or unpaid) work

that is associated with these measures. In this latter case, the benefits of doing paid work

may only be relevant to those who are already advantaged i.e., in higher education, but could

potentially benefit those who are less advantaged within this already privileged group.

Leisure, whether broadly defined using the umbrella term ‘leisure’, or narrowly de-

fined such as screen use, is not associated with improved socio-emotional competencies or

mental wellbeing. In Chapter 4, I show that doing more of some leisure activities, such as us-

ing social networking sites, is associated with poorer adolescent self-esteem and happiness.

In Chapter 2, I find that more time spent on leisure instead of attending school is associated

with poorer socio-emotional competencies, but leisure is no more or less productive for skills

when it reduces time spent on paid or domestic work in developing countries. This may also

be due to leisure not being accurately defined, as in Chapter 2, where leisure included per-

sonal care or play, but could potentially include unobserved leisure time such as idling or

doing nothing.

It is not straightforward to assess whether more time spent on an activity is ‘good’ or

‘bad’ for adolescent outcomes for two main reasons. First, it depends on how activities are

differentiated under an umbrella category of an activity. I showed in Chapter 2 that domestic

work is a more harmful type of work compared to paid economic work. In Chapter 3, only
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paid work during term-time was associated with an improved locus of control, not paid work

during the holidays. In Chapter 4, more time spent on social screen activities and internet

browsing was associated with worse adolescent mental wellbeing compared to playing e-

games, or passive video viewing.

5.1.2 Time resource mechanisms

Second, in Chapters 2 and 4, I showed the importance of examining the full time budget

over 24 hours. The associations between an activity of interest and adolescent outcomes

differ depending on the other activities performed within the full time budget. In Chapter

2, I showed how more time spent on domestic or economic work instead of educational

activities like attending school or studying outside school is associated with poorer socio-

emotional competencies, which are in line with the zero-sum theory or work-life conflict.

However, domestic or economic work, if associated with less time spent on leisure, is no

more or less productive for adolescents’ socio-emotional competencies, which is in line with

the reconciliation approach or work-life balance. This shows that the types of activity traded

off has implications for the types of mechanisms at play.

The benefits of activities like leisure and educational activities depend on the coun-

try. For example, educational activities such as attending school and studying outside school

improve both self-efficacy and self-esteem for adolescents in Peru, but are statistically in-

significant in the other three countries. These country differences demonstrate how adoles-

cents in different countries have different elasticities of substitution across activities, and a

one-size-fits-all policy may not be helpful in improving adolescents’ outcomes.

In Chapter 4, I also show that the adolescents in the sample were primarily sedentary,

and those who spend more time on screens were less likely to spend time on leisure activities

in person, and less likely to do physical activities. Examining the full budget of activities

provides better context into the kinds of activities adolescents are doing (and not doing),

allowing us to better understand that the likely association between social screen time and

adolescent wellbeing is driven by lower interaction with others and sedentary behaviour.

Thus, the relationship between time use and adolescent outcomes is not one just about
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“activity mechanisms” but also about “time resource mechanisms”, especially in analyses

where I can examine the adolescent’s full time budget. Not using the full time budget means

that the researcher makes assumptions about the activities that are contingent on the activity

of focus, such as assuming more time in paid work is always associated with less time for

education-related activities. Chapter 3 lacked the level of time use detail seen in Chapters 2

and 4. I only had information about paid work, but did not have the capability to examine

whether, for example, time spent on paid work reduced the time that students had to attend

classes, study, or relax.

5.1.3 Conceptualisation of time use across studies

My findings show that adolescents’ time use reflects adolescents’ autonomous decisions to

an extent, i.e., their ability to make cost-benefit decisions, which may be influenced by their

parents of peers, but ultimately reflect complex decision-making adolescents are capable

of. How these activities such as engaging in work either to fund their lifestyle or to help

their family, have differing associations with their socio-emotional competencies, which also

depends on the country context, the alternative activities (if there is one), and vulnerability

of groups.

My studies are an alternative to previous studies, where adolescents’ time use are

often examined in a prescriptive manner either due to data limitations, or societal concerns.

For example, adolescents’ leisure time is often ignored, or there is a strong focus on ado-

lescents’ paid work and their academic achievement, without considering the potential gains

that may occur from a variety of activities adolescents may perform. My studies show this

possibility; that there may be gains to be made from activities that are not just about attend-

ing school/college for adolescents, but must be analysed with care.

However, the majority of my findings are based on objective measures of time i.e.,

engagement and intensity of the activity and in relation to other activities within the day. My

studies do not capture subjective time such as the feeling of being rushed or stressed, which

could play an important role in relating time use and adolescent wellbeing. Studies have

shown for adults, fragmented (e.g., short but frequent sets of activity) leisure time is related
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to greater stress (Sussman and Sekuler 2022). As adolescents of the 21st century move into

a digital age of multi-tasking, it may be that subjective feelings about time may be more

important than actual intensive time spent on a set of activities for adolescent wellbeing.

Future work should consider examining subjective time for adolescents, especially during

their transition into higher education, work, or family formation as these are events which

will change their time structure significantly.

5.1.4 Conceptualisation of socio-emotional competencies and mental

wellbeing

As a step towards contributing to our understanding and measurement of a more ‘holis-

tic’ measure of adolescent wellbeing, this thesis paid special focus on adolescents’ socio-

emotional competencies and mental wellbeing. While this thesis does not aim to advance

our understanding of these outcome measures, it shows the presence of significant relation-

ships between adolescent time use in various activities and their wellbeing. In all chapters,

the thesis focused on self-concepts such as self-esteem, self-efficacy, and locus of control,

because of the crucial period of the adolescent age in reflecting self-image and identity. The

chapter findings show the importance of adolescents’ ability to learn how to be responsible

and autonomous through activities such as paid work, but only in a safe environment, such

as for university students in the UK. It shows the importance of autonomy in adolescents’

wellbeing, the ability to feel that they have control over their surroundings and future. There

may be characteristics of work (providing responsibility, or removing ability to control free

or desired time) which may be driving this influence on self-efficacy and locus of control,

but there may be many other activities which may enable this (physical activity in groups,

structured play).

Chapter 4 examined a wider range of adolescents’ mental wellbeing, mainly self-

reported happiness and self-esteem, as well as reported behavioural scores by the parents.

There is a strong correlation between self-esteem and self-image as shown in previous litera-

ture, usually driven by issues of body image (Vandenbosch, Fardouly, and Tiggemann 2022;

Webster, Dunne, and Hunter 2021; Vincente-Benito and Valle Ramírez-Durán 2023). How-
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ever, what was less clear is whether the differences in estimates between parental reports in

behavioural problems and self-reports were because of the individual reporting it (and hence,

differences in views of what is mental wellbeing) or if they are measuring two distinct types

of mental wellbeing.

As discussed in the framework, competencies and mental wellbeing are not stan-

dalone measures, they are inter-connected by the environment, parental and peer support,

and other factors. Much like co-morbidities in physical health as shown in public health

studies, there are likely competencies that are interlinked. For example, Ngo, VanderLaan,

and Aitken (2020) show that self-esteem (particularly peer and family self-esteem) and in-

ternalising behaviour are interlinked, and that self-esteem is also related to poorer clinical

treatment outcomes. Examining the co-presence of wellbeing may also help us understand

the differences in wellbeing reports by different observers, if there are correlations for certain

types of measures but not for others. Future studies may want to examine the co-presence of

wellbeing measures which may be related, either through structural equational modelling or

machine learning.

5.1.5 Inequalities in time use and adolescent outcomes

Gender

Chapters 2 to 4 show that how adolescents spend time also reflect power and autonomy in-

equalities, particularly by gender and socio-economic status. The findings across all chapters

show that socio-cultural norms and gender role socialisation are the main factors in explain-

ing the division of time by gender in both the UK, as well as in the four developing countries.

It is also likely that socio-biological factors (e.g., earlier puberty for girls than boys) play a

role in exacerbating these inequalities.

In Chapters 2 and 4, girls spend more time in the so-called ’bad’ activity; domestic

work in developing countries, and social screen time in the UK. In both studies, there is an

obvious division of time by gender; girls and boys do distinctly different activities whether it

is in work or in leisure. These clear divisions suggest that adolescents are absorbing gender-

typical expectations from a young age, and are influenced by the gender norms adopted by
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the adults and peers around them. In addition, Chapter 4 further elicits the potential role for

early puberty in the more negative effects of social screen time for girls than boys. Girls

reach physical maturation earlier than boys, and thus have a double-whammy challenge in

navigating their social standing with regards to their image against their peers, along with

the gendered culture of girls being depicted in more marginalised roles than boys.

There are several studies that suggest ways in attempts to better equalise gender

norms. Chandra-Mouli, Plesons, and Amin (2018) summarised a list of programmes in

various developing countries that are effective in equalising gender norms, such as direct

interventions to improve beneficiaries’ self-esteem and agency, supporting parents in pro-

moting gender equitable attitudes, and incorporating gender equitable educational curricula

in schools. The authors also highlight the importance of physiological changes in the ado-

lescent brain for the effectiveness of these interventions, as this is a period when adolescents

can think critically and challenge unequal gender norms. In a systematic review of global

programmes that targeted gender inequality for adolescent health and wellbeing between

2000 and 2018, Levy et al. (2020) found that there were successful programmes to promote

more gender equal norms through schools, the media, and engaging with community lead-

ers. However, the authors argue that most of the interventions focused on improving the

participants’ attitudes, which do not necessarily lead to long-term change in their gender

egalitarian perspectives. Hence, a collective effort at the policy, societal, school, and family-

level is required to make real changes regarding this issue. Lamb and Koven (2019) argue

that educational programmes, parenting, and encouraging girls to be active content creators

on media (e.g., creating forums to empower girls) can help overcome the problem of sexual-

isation of girls. However, the authors also point out that the evidence is recent, and research

tends to examine the risk for girls and boys, rather than examining how girls and boys can

resist the risks. Future research should examine the ways in which girls and boys can have

agency to navigate uncertain environments.

In Chapter 3, I found that in England, female university students engage in paid work

more than male students, but there are no gendered differences in the association between

work and locus of control. To date, it is still a puzzle as to why female students consistently
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work more than male students. Studies suggest that this is due to gendered preferences for

types of work post-graduation (Goldin 2006; Boll, Mergele, and Zierow 2022), but it is

unclear why it occurs during studies. Boll, Mergele, and Zierow (2022) show for German

university students, female students work more than male students and still earn less than

male students, explained by female students selecting into lower paid jobs during university

such as working as waitresses or as office assistants. Since I did not observe the types of

work, my findings can only conjecture that there are likely, again, gender socialisation for

female adolescents that happen at a young age which persists into later adolescence, and

studies also then show this perpetuates into adulthood in terms of their job preferences.

This highlights the long-term implications gender socialisation can have in unequal adult

outcomes.

Socio-economic background

Socio-economic background is observed in different forms in all three chapters (e.g., living

in rural areas, have lower parental education, and less income), but still show distinct inequal-

ities in time use. Much like in previous literature, adolescents from lower socio-economic

backgrounds tend to engage more in paid or unpaid work rather than time in educational

activities, often because of income constraints requiring them to work and study.

However, the relationship between adolescent’s time use and their outcomes by socio-

economic background depends again on the activity in question. In Chapter 2, there were few

variations in the associations of domestic or economic work on adolescents’ self-esteem or

self-efficacy by urban or rural locality, and if present, moved in opposite directions depending

on country analysed (e.g., work was associated with poorer self-efficacy for adolescents in

rural areas in India, but poorer for adolescents in urban areas in Vietnam). In Chapter 4, both

boys and girls with high parental education fare worse in their happiness in relation to social

screen time, compared to adolescents with lower parental education. Girls with high parental

education also and have worse internalising behaviour in relation to browsing the internet.

This is in contrast to previous studies which argue that socio-economic background

can be a protective factor for certain vulnerable groups, such as through social support and
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parenting (Peng et al. 2021; Harter 1993). To an extent, it also shows more support for

the ’Reconciliation Approach’ rather than the ’Zero-sum’ theory, as the detrimental associ-

ations of certain activities are not about the difficulties in trying to balance these activities

(of which adolescents of lower socio-economic status tend to be more time constrained), but

rather there is likely unobserved factors associated with specific activities that are dispro-

portionately worse for adolescents from higher socio-economic status. In the case of screen

activities, this may be the content on social media, how adolescents engage with social media

(e.g., content creators rather than absorbers), and potentially exposure to multiple platforms

on screens, which may be driving these negative associations with adolescents’ mental well-

being. For work in developing countries, it may be the types of work that I do not observe

that drive the greater negative associations between work and self-efficacy in rural Indian

areas, and urban Vietnamese areas.

This unconventional finding highlights that how adolescents’ activities differ by socio-

economic status may be more than just about income and time resource differences. The

advent of the internet and technology, which has transformed how adolescents relate with

peers and society, which may be influenced differently by adolescents’ background, perhaps

by their (in)ability to compete with others in the online realm. In my study, I only examined

these variations by parental education. Given that socio-economic status, depending on the

country, are made up of a variety of factors e.g., social class, income, and wealth, future

research should examine how adolescents’ time use varies by a comprehensive measure of

socio-economic status, and their interactions with other important factors which may affect

vulnerable groups like gender and ethnicity.

5.1.6 Limitations

Measurement issues

All of my outcome measures use socio-emotional competencies and/or mental wellbeing,

captured in the survey data using Likert-type questions. In Likert-type questions, respon-

dents indicate their level of agreement or disagreement with multiple statements relating to

the concept. The outcome of interest is often measured as a sum score of the responses to
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these statements. The responses to these questions may be subject to several biases such as

social desirability bias and anchoring. Social desirability bias is the tendency for a respon-

dent to under report socially undesirable attitudes and behaviours either to fit in with others

(e.g., the interviewer) or subconsciously to maintain a positive self-concept. Anchoring is

when respondents interpret the Likert-type scales differently by using answers from the first

few questions of a set of questions, as an anchor or reference point to answer the following

questions within the set. These biases may lead to measurement error in the outcomes of

interest.

While I cannot account for these biases, I used surveys designed to minimise them

using neutrally worded questions or inter-mixing the items in the survey when measuring a

concept. Questions about socio-emotional competencies are still relatively new in individual

and household survey design, and are typically not collected across ages in longitudinal

surveys. I recommend that future longitudinal birth cohort surveys should measure socio-

emotional competencies and/or mental wellbeing during childhood and adolescence, much

like in the three surveys I used. In particular, self-esteem and locus of control or self-efficacy

can be measured from age 8 and up until early adulthood. There should also be survey

research that examines the validity and reliability of these instruments, much like in the

Young Lives survey (Yorke and Portela 2018).

Socio-emotional competencies have been criticised for having greater measurement

error than cognitive skills, especially in developing countries. With regard to farmers in

Western Kenya, Laajaj and Macours (2021) argue that socio-emotional competencies are

difficult to measure accurately. The authors found that the measurement error for socio-

emotional competencies is non-classical because correlations between questions are driven

by how respondents answer depending on the phrasing of the questions. In a rural develop-

ing country setting, questions are typically asked by an interviewer because the respondents

are unable to read. The authors found a large variation in responses across enumerators,

which suggests difficulty in communicating the questions to the respondents. However, the

authors also suggest ways to account for these problems, which I address in my chapters.

Factor analysis can help increase the validity, reliability and predictive power of the socio-
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emotional competencies measures. Factor analysis helps determine the degree to which each

survey item measured is associated with the socio-emotional skill measure of interest. Hav-

ing a large set of items and repeated measures was also important for correcting for the

measurement error. Of course, these suggestions are not a panacea, as Laajaj and Macours

(2021) showed that a large amount of measurement error remained after these corrections.

The Young Lives survey provides technical reports that examine the validity of socio-

emotional competencies measures. Given the lack of socio-emotional competencies mea-

sures in developing countries, future longitudinal birth cohort surveys should pilot the in-

struments from the Young Lives survey which are measured using the same set of questions

in four developing countries. While there are challenges as discussed by Laajaj and Macours

(2021), piloting these questions can provide explanations about which measures are most or

least suitable for specific countries. Better data collection will improve future research about

the returns on socio-emotional competencies in developing countries, and how these skills

change across time.

Methodological alternatives

Since it is likely that both my outcomes of interest and adolescents’ time use are correlated

with unobserved characteristics, my findings could not determine if adolescent activities

necessarily improve or worsen their outcomes. The relationships are also likely to be bidi-

rectional i.e., time use can affect socio-emotional competencies or mental wellbeing and vice

versa. There are other techniques to account for unobserved heterogeneity in panel data such

as using fixed effects models or instrumental variables (IV). Fixed effects models assume

that unobserved heterogeneities are time invariant and therefore controlling for them using

longitudinal data produces causal estimates of time use on socio-emotional outcomes.

The use of fixed effects models does not overcome the issue of reverse causation

since the models assume strict exogeneity i.e., any unobserved variables are not correlated

with past, present, and future time use (Leszczensky and Wolbring 2019). In most of my

analyses, I was unable to use fixed effects models because there was a lack of repeated

measures of time allocation. In Chapter 2, I derived estimates using both fixed effects models
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and value-added models and showed that they were similar.

IV is a technique that uses a variable called an instrument, that is correlated with

the predictor variable (time allocation), but uncorrelated with the outcome (socio-emotional

competencies and/or mental wellbeing). The assumption is that the instrument exogenously

changes adolescent time allocation, which allows the researcher to examine the exogenous

change of time allocation on adolescents’ outcomes. However, one needs a suitable in-

strument, and this is difficult to find. Additionally, because I am interested in a variety of

activities from an adolescents’ full time budget, I need one instrument per activity of in-

terest. Even with a valid instrument, IV estimates produce local average treatment effects

which may reflect non-representative estimates of the average treatment effect (Card 2001).

Constrained by the data available to me, I use the most up-to-date techniques in the litera-

ture regarding children’s time allocation to minimise these issues by controlling for as many

individual-level and family-level characteristics as possible, and by using lagged outcome

variables. I do not claim that my findings as causal, and I am careful to interpret my esti-

mates with respect to my population of interest.

Attrition, missingness, and generalisability of findings

Issues of missingness is common across all chapters, which are driven by two main reasons.

One, attrition across time in longitudinal studies, which usually is accounted by non-response

models and adjusted for by weighting. Note that weighting is not a panacea, and adjusts

distributions to account for potentially selective attrition. Two, the outcomes I examine are

subjective, and when adolescents answer "Don’t know" to a subjective question, we cannot

determine whether that is an actual missing piece of information, or whether ths adolescent

truly “did not know”. As shown in the chapters, I attempt to account for selection, used

alternative methods, conducted multiple imputations, and have conducted robustness checks

by including and excluding “don’t know” as a middle category in the analysis. These checks

in general show similar narratives across the models, but with different sizes of magnitudes.

Hence, it is likely that my analyses are robust, but we cannot account for the fact the estimate

sizes may not be large, as they differ across estimations.
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Since I utilize birth cohort data across all my chapters, these findings are not be

broadly applicable to a wider population or range of ages for adolescents. Each of the

datasets only ascribe to one cohort in each country. In the Young Lives data, the data was

not weighted because the sample was intended to be pro-poor biased, as the aim of the sur-

veys were to examine child poverty across time and cross-nationally. Hence, the findings

should be interpreted in the context of children who were born in particularly poor areas of

their country, and their transformations across time. For the UK birth cohort studies; the

Next Steps and the Millennium Cohort Study, both are nationally representative samples of

adolescents born in 1989/90 for the former, and adolescents born in 2000/02 for the latter.

However again, these datasets only focus on the changes in the lives of these cohorts across

time, which are not generalisable to adolescents of other ages within the UK.

Instead, these studies highlight the evolving dynamics of time use (such as the change

in time use in the four developing countries between ages) and the longitudinal datasets

allowed me to control for many early socio-demographic characteristics at the individual,

parent-, and household-level, especially during childhood, which are important factors in the

development of adolescents’ socio-emotional competencies and mental wellbeing. While I

do not fully exploit the longitudinal nature of the datasets, studies have shown that having

these rich sets of controls are important in absorbing as much endogeneity in the analysis

(Caetano, Kinsler, and Teng 2019).

5.2 Implications and relevance

5.2.1 Relevance of findings in advancing an integrative theory

My findings show that there are several potential pathways in which adolescent time use

can relate to socio-emotional competencies, and adolescent wellbeing, which involve the

integrative theories from psychology, sociology, and economics. In the literature across dif-

ferent disciplines, studies usually examine one aspect of the integrative framework I have

proposed. Studies typically examine the effects of one (often ‘socially prescribed’) specified

activity onto one specified outcome, few studies consider that there may be competencies de-
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veloped through some more ‘unconventional’ activities, and studies have posited about “time

resource” mechanisms without fully observing the full time budget. This thesis combines

theories across disciplines to show that the way these relationships occur can be contextual

and complex, depending on several main factors.

The findings across chapters, in different countries, show that the integrative the-

ory is relevant in developing and developed countries. The cost-benefit issues of allocating

activities are present in both countries, but how certain activities relate to socio-emotional

competencies differ completely by risk (e.g., paid work and locus of control and self-efficacy

in opposite directions.

As discussed above in the “Activity” mechanisms, the types of activity may relate

differently to adolescents’ outcomes. My findings show that certain activities such as engag-

ing in paid work during university could encourage adolescents’ belief and autonomy that

they play an active role in their development, reflected by their locus of control, as posited

by self-determination theory (SDT) in psychology, and links to the taxonomies by Schoon

(2021) and Soto, Napolitano, and Roberts (2021). This also follows the theory of ’human

capital development’, that adolescents can develop competencies through work experience

or learning-by-doing. On the other hand, the SDT also helps explain how paid work may be

related to poorer self-efficacy, especially in the context of risk (Rogoff 2003) where perhaps

basic needs are not accounted for. In Chapter 2, adolescents’ engagement in paid work may

reduce their self-esteem due diminished autonomy either due to the risky types of activities

they’re involved in or the lack in being able to manage their ’other’ time.

In Chapter 2 in particular, my findings show through the “Time Resource” mecha-

nism proposed, that it is not just the activity performed, but the activity replaced that matters.

This brings together the discussions around the economic ‘zero-sum’ theories, and the soci-

ological and psychological theories of the ’reconciliation’ approach, and ‘work-life’ balance

or conflict. The findings show that adolescents can manage competing responsibilities in

their lives (e.g., if they reduce time for leisure) to balance work and schooling, but if work

conflicts with their education time, this is associated to poorer self-efficacy. Hence, the the-

ory of work-life balance/conflict that is often used to explain the competing demands in life
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for adults is already reflected in adolescents at a young age. The context also matters, where

work-life balance/conflict may be an issue for only adolescents aged 20/21 in developed

countries like the UK, but can already be seen in developing countries for adolescents aged

15. Autonomy of adolescents’ time (empowerment and dis-empowerment) can be reflected

not just in the activities, but also in how they are able to use the rest of their time.

While the SDT helps explain how adolescents may gain competencies from certain

activities such as paid work, there are also vulnerabilities across groups and types of activ-

ities. In Chapter 4, this can be seen in leisure activities; types of screen use where social

screen time disproportionately affects girls’ mental wellbeing and self-esteem negatively

compared to boys, and higher parental education does not seem to be a protective factor.

This is a puzzling finding, which may be explained by several elements of the activity that

I do not examine in the study, such as content on screens, enjoyment of the activity, co-

presence, timing of the activity, and so on. There are exciting future avenues of research that

can examine both physical and mental associations associated with certain activities, such as

the use of accelerometers, which can help detect biological changes such as the heart rate,

helping us better understand how certain activities can help with adolescents’ wellbeing.

What still needs unpacking are structured and unstructured leisure times, fragmented

times of adolescents as the world becomes more technologically advanced, allowing multiple

activities to be performed at once. The pandemic has shown that it is possible to have ‘too

much time’ but also that the context matters, e.g., age, size of your house, etc.

5.2.2 Implications for data collection

The longitudinal birth cohort surveys I used in Chapters 2, 3, and 4 are high quality surveys

which contain rich information about the adolescent, their family, and their environment, all

of which enable me to analyse the adolescents’ time use and their socio-emotional compe-

tencies or mental wellbeing across the life cycle. In Chapter 2, the Young Lives survey is

one of few surveys about developing countries that contain longitudinal information about

socio-emotional competencies and adolescents’ time use, both reported by the adolescent

themselves. In Chapter 3, I used the Next Steps survey which does not contain information
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about the types of paid work university students did, but is the only longitudinal birth co-

hort data in the UK that collects information about university students’ engagement in work

and their socio-emotional competencies. Finally, I use the MCS in Chapter 4, which is a

nationally representative survey, and contains disaggregated information about adolescents’

screen use, as well as rich longitudinal information about the adolescents, comparable to

studies such as the Child Development Supplement (CDS) in the US Panel Study of Income

Dynamics and the Longitudinal Survey of Australian Children (LSAC). While these datasets

were useful for my analyses, more work can be done to improve current and prospective

datasets.

Detailed adolescent time use information should be collected by longitudinal studies

in developing countries because little is known about adolescent time use patterns in these

countries. These information can help researchers examine inequalities in adolescent time

use by economic, demographic, and gender compositions. Ideally, time use diaries should

be administered as they help capture whether adolescents are engaged in economic work or

chores, without needing to define the type of work specifically, which can become complex

in informal labour market settings. Time diary questionnaires ask respondents to write both

the length of time for which they performed an activity, and the activity that they performed.

This disaggregated information can give researchers a better sense of which activities ado-

lescents typically do, instead of pre-defining the groups of activities for them. For example,

an adolescent who works for his/her uncle’s business in exchange for goods for their parents

may not consider their activity as market work. Seeking detailed time use information how-

ever comes at a cost to respondents and survey administrators. In cases where it is costly

to obtain detailed information, surveys should at least aim for broad categories of activities

that add up to 24 hours - much like in the Young Lives Survey - and differentiate between

activities on a weekend and weekday, and disaggregate adolescents’ leisure time e.g., time

spent on screens, idle time, and time spent on hobbies.

There needs to be a more standardised way in which adolescent leisure time is mea-

sured in the UK. In Chapters 3 and 4 for which I used UK longitudinal birth cohort data,

leisure time was measured differently across sweeps for the older birth cohort (Next Steps),
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and while improvements have been made for the younger birth cohort (MCS), it may not be

collected in their latest sweep (the next sweep of MCS data will be published in 2025). In

Next Steps, some retrospective information about leisure or spare time was collected at ages

14, 15, 17 and 25, but not at ages 16, 18, 19 or 20. The types of leisure information collected

also varied at each age. At ages 14 and 15, the question was “How do you mainly spend

your free time?” and the responses ranged from “Spend time with friends” to “Spend time

with family”. At age 17, the question about leisure was phrased as “Here are a list of things

people do in their spare time. Can you please tell me which, if any, you have been to or done

in the last four weeks?”. The responses ranged from going to an amusement arcade to play-

ing a musical instrument. The MCS consistently collect retrospective adolescent time use at

the ages of 11, 14, and 17, but may not collect it at age 22 (as the final questionnaires are

not finalised at the time of writing). Distinctly, both datasets lack time use information about

domestic chores and unpaid care work at home. I recommend that future data collection for

UK longitudinal birth cohort studies should have standardised measures of leisure time from

age 10 to adulthood. Not collecting this information leaves researchers to make assumptions

about adolescent behaviour, and misses potential hidden gendered time use inequalities.

UK surveys should collect information about adolescents’ paid work, whether or

not they are in education, from compulsory-schooling age to higher education. In the UK,

this information is overlooked for adolescents who continue schooling after the compulsory-

schooling age, or enter university. Obtaining this information is important to understand

the costs and benefits of paid work during studies, as I discussed in the literature review in

Chapter 3, as well as students’ intentions to stay in education. For the 2019 UK Postgradu-

ate Taught Experience Survey, Neves and Leman (2019) reported that “difficulty balancing

study and other commitments” was the top reason for postgraduate taught students consider-

ing leaving education. Neves and Leman (2019) comment that the “commitments” referred

to were ”likely to include spending time working for pay, among other responsibilities.”

Despite this acknowledgement, it remains difficult to find information about UK students’

and/or adolescents involvement in paid work whether from the Office for National Statistics

or HESA. At the very least, there should be one question in HESA which asks whether or
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not the student has worked during term-time.

5.2.3 Policy relevance and future research

My findings add to the broader policy discourse surrounding the risks associated with adoles-

cence. Public discourse about the activities that adolescents do tend to be driven by strongly-

felt worries, focusing on the threat of a perceived bad activity i.e., paid work or playing too

many video games. My findings show that determining what is good or bad is complicated.

There needs to be discussions about how a bad activity is necessarily defined, and whether

shifting time away from the bad activity translates to a better use of time. For example, does

a policy to reduce paid child labour in developing countries necessarily help adolescents

spend more time attending school? Does a policy banning adolescents from playing video

games on a weekday (like the ban in China) necessarily translate to more time spent doing

homework? In order to answer such questions, more information needs to be collected about

adolescent time use, as discussed in the previous sub-section.

There is also a research gap in terms of utilising the time use diaries that are avail-

able. Hunt and McKay (2015) showed in their review of adolescent health studies between

1990 and 2014, which used time use diaries, that the majority of studies examined discrete

behaviours instead of using the full 24-hour set of activities. Banthorpe et al. (2020), who

used the MCS time diaries, also examined stylised information (social media) but did not

consider the full set of activities that adolescents did. Future research should examine the

ways in which we can incorporate the full time budget in examining adolescents’ lifestyle

patterns, which could help uncover the extent activities co-exist or trade-off against each

other.

I support the call by scholars to use subjective wellbeing measures as indicators to

monitor progress, inform policy design, and appraise policy. In the UK over the past decade,

the inclusion of these indicators has gained recognition, such as the launch of the first World

Happiness Report in 2012, the launch of the What Works Centre for Wellbeing in 2013, an

independent body that provides evidence-based policy recommendations about wellbeing to

the government, and the publication of the first set of wellbeing measures at the national level
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in 2019 by the Office for National Statistics. Layard et al. (2022) argue in their manifesto

that all employers and schools should measure the wellbeing of individuals they affect, at

least once a year.

Policy practitioners should collect and publish data on adolescent wellbeing and

socio-emotional competencies, especially for indicators used to compare across countries

or institutions. These questions could be added to surveys that are already in place for stu-

dents. For example, international indicators such as the Programme for International Student

Assessment (PISA) use students’ performances in cognitive tests (i.e., reading, mathematics,

and science) as their main indicator to compare student quality across countries. The PISA

survey also collects other information about the student, such as their characteristics, and

their parents, teachers, and schools, but these indicators are not the primary measure used

to assess student quality. In the most recent 2018 PISA survey, the student questionnaires

included wellbeing measures such as life satisfaction, perceptions of body image, psycho-

logical distress, and hedonic and eudemonic wellbeing (OECD 2018), but no measures of

socio-emotional competencies. In future PISA surveys, I recommend that the survey mea-

sures students’ self-esteem and self-efficacy scores at the least, since these measure self-

concepts developed during adolescence. These measures could be readily incorporated into

the PISA survey since the survey already includes related measures such as self-efficacy re-

garding global issues.

Students’ mental wellbeing should be included as a key indicator of student progress

in institutions that collect and publish information about higher education, such as the UK

HESA. Currently, HESA only reports two measures of student wellbeing, which are mental

health conditions recorded under disability measures, and student satisfaction surveys about

the course/university administered by the National Student Survey and Advance HE. Well-

being was also measured differently across the 2019 student satisfaction surveys by Advance

HE, before Covid-19. Two surveys – the Postgraduate Research Experience Survey (PRES)

and the Student Academic Experience Survey (SAES) for undergraduates – have wellbeing

measures of students’ life satisfaction, life being worthwhile, happiness, and low anxiety.

However, this information was not published in the third survey, the Postgraduate Taught
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Experience Survey (PTES). These agencies and bodies should collect and publish standard-

ised measures of student wellbeing across time. Such indicators are useful to measure ed-

ucational institutions’ quality, and could help inform future policies to enhance students’

wellbeing during higher education.

Livingstone et al. (2017) reviewed the literature about adolescents’ screen use in

low- and middle-income countries and found that the data about adolescents’ digital media

use are difficult to find and of low quality. The authors found that the evidence is unequal

across countries (e.g., the majority of studies about Africa are about South Africa), and is

mostly about older adolescents and university students rather than adolescents between the

ages of 10 and 14. A scoping review by Ghai et al. (2021) showed how there is a lack

of representation of minority ethnic groups and samples from the Global South in regard

to adolescent social media use and depression. Surveys in developing countries need to

collect information about adolescents’ screen time, and future research should examine how

adolescent screen use relates to their socio-emotional competencies or mental wellbeing.

These data and research findings could help policy practitioners determine ways to improve

digital access in developing countries in order to maximise their benefits and minimise the

risks.
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