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1. Introduction

Higher education (HE) brings substantial benefits to its graduates and society. Individuals who earn a
university degree earn more over their careers, are less likely to become unemployed, and even live
longer than their peers who do not earn a university degree (Oreopoulos and Petronijevic 2013).
Obtaining a university degree has therefore also been identified as a key driver of social mobility
(Blanden, Gregg, and Macmillan 2007; Chetty et al. 2014). University participation, however, is associ-
ated with socioeconomic status (SES), whereby those from more advantaged backgrounds are more
likely to attend university (Blanden and Machin 2004; Britton et al. 2016; Walker and Zhu 2018). This
means that the aforementioned benefits to attending university may concentrate amongst the
already advantaged in society, thereby limiting social mobility and exacerbating existing inequality.

In this paper, we look at a specific group of disadvantaged youth: those whose parents did not go
to university, namely, potential first-generation students. This is the group that has the most to gain
from attending university, however, empirical evidence shows that potential first-generation stu-
dents are between 5.4 and 11.4% less likely to earn a Bachelor's degree than those with two
college-educated parents (Toutkoushian, May-Trifiletti, and Clayton 2019). Comparing different
sources of disadvantage, Adamecz-V6lgyi, Henderson, and Shure (2020) show that parental edu-
cation, specifically parents who do not have a university degree, is the most important social-back-
ground-related barrier to university participation. While it is documented that first-generation
students have different experiences at university than children of graduate parents (Ishitani 2006;
Pascarella et al. 2004; Pike and Kuh 2005; Thompson 2021), there is less evidence regarding why
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some students beat the odds and attend university, but others do not. We know that early edu-
cational attainment (test scores and grades) matters (Gorard, Siddiqui, and Boliver 2017;
Adamecz-Volgyi, Henderson, and Shure 2020), and young people from disadvantaged backgrounds,
including potential first-generation individuals, have lower average secondary school performance
than their peers whose parents are university graduates (Henderson, Shure, and Adamecz-Volgyi
2020; Woessmann 2004). However, educational attainment explains only a limited share of the vari-
ation in the probability of going to university, whilst a growing literature proves the importance of
non-cognitive skills in education and life outcomes (Kautz et al. 2014).

Non-cognitive skills may encompass personality characteristics, motivation, attitudes, efforts,
emotions, etc. (Almlund et al. 2011), and many of these characteristics are associated with edu-
cational progression. For example, Heckman, Stixrud, and Urzua (2006) find that high inner locus
of control, when one believes that they themselves are responsible for their life outcomes as
opposed to luck or faith, and self-esteem just as strongly influence schooling decisions as cognitive
skills. Jacob (2002) shows that other non-cognitive factors, such as those akin to work ethic, influence
college enrolment even after controlling for educational attainment in high school. Similarly, Prada
and Urzda (2017) show that locus of control, self-esteem, and a measure of adolescent reckless
behaviour increase the probability of four-year college attendance, over and above cognitive abil-
ities. Moreover, academic self-concept, the belief in one’s own academic ability, has been shown
to be associated with an increase in educational attainment (e.g. Hansen and Henderson 2019;
Valentine, DuBois, and Cooper 2004; Chowdry, Crawford, and Goodman 2011). Looking at a
cohort of university entrants at an Australian university, Edwards et al. (2022) find that non-cognitive
skills, in particular, conscientiousness, one of the Big Five personality traits, help first-generation stu-
dents to compensate for the academic penalties produced by social origin. Taken together, this lit-
erature shows that non-cognitive skills have predictive power in explaining education and life
outcomes, but there remains a gap about how they are related to the probability of university par-
ticipation among potential first-generation individuals.

We make four contributions to the literature. Our first contribution is investigating the role of non-
cognitive skills in the probability of HE participation among potential first-generation individuals. We
exploit a cohort study from England, Next Steps, which has been linked to administrative data on test
scores from national high-stakes school examinations. We investigate four non-cognitive skills,
measured between ages 13 and 17: locus of control, academic self-concept, work ethic, and self-
esteem. We employ regression and decomposition techniques to test whether these skills are
related to the probability of university participation conditional on rich data on family background
and educational achievements.

Second, we quantify the gap in non-cognitive skills across four groups of young people: (1) those
who follow their parents in terms of not earning a HE degree; (2) the downwardly mobile group:
young people who do not go to university despite their parents being graduates; (3) the upwardly
mobile group: first-generation students; (4) those who go to university and whose parents are gradu-
ates (see Section 3.1 for more information on these four groups).

Our third contribution is to quantify the relative roles of non-cognitive skills and early educational
attainment in the first-generation gap in university participation. To do this, we decompose the gap
in the probability of university participation between potential first-generation students and chil-
dren of graduate parents using the Kitagawa-Blinder-Oaxaca decomposition. The final contribution
of the paper is to investigate a potential channel of the effects of childhood non-cognitive skills on
university participation: test scores taken at the end of compulsory schooling, at age 16, by adding
these scores to the decomposition model.

We find that potential first-generation students with lower external locus of control, and higher
academic self-concept, work ethic and self-esteem in adolescence are more likely to go to university,
even after controlling for national exam scores at age 11 (i.e. measured at a younger age than non-
cognitive skills were measured), and rich measures of individual characteristics and family back-
ground. Interestingly, we also find that after controlling for early educational attainment and
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family background, first-generation university participants possess the highest levels of adolescent
non-cognitive skills in terms of locus of control, academic self-concept, and work ethic, even com-
pared to university students whose parents are graduates. With respect to the relative roles of
non-cognitive skills and early educational attainment in explaining the HE participation gap, we
find that the contribution of academic self-concept to the difference in participation rates is substan-
tially larger among boys than among girls. In terms of the potential channels of effects of childhood
non-cognitive skills on university participation, we find that once the decomposition is extended to
include age 16 test scores, they explain the largest share of the university participation gap. As age
16 test scores might already be the consequence of adolescent non-cognitive skills, we decompose
the age 16 test score gap between potential first-generation students and children of graduate
parents. We find that on average, adolescent academic self-concept explains more than two times
as large a share of the gap as age 11 test scores among boys, while among girls, the contributions
are similar in magnitude.

The rest of the paper proceeds as follows. Section 2 describes the data and presents some descrip-
tive statistics on our sample and Section 3 explains our empirical methods. Section 4 presents our
results while Section 5 provides a discussion and conclusion.

2. Data and descriptive statistics

We use the Next Steps study (previously known as the Longitudinal Study of Young People in
England, LSYPE), which follows a cohort of young people who attended Grade 9 in 2004. They
were born in 1989/1990 in England. Next Steps began in 2004 when the sample members were
aged between 13 and 15, with the most recent sweep of data collection at ages 25-27 (University
College London, UCL Institute of Education, Centre for Longitudinal Studies 2018)."! The data are
linked with the National Pupil Database (NPD), which provides a census of pupils attending
schools in England, allowing us to access their national school exam results.

Respondents of the Next Steps study were selected to be representative of young people in
England using a stratified random sample of state and independent schools, with disproportionate
sampling for deprived schools, i.e. those in the top quintile of schools in terms of the share of pupils
eligible for Free School Meals (FSM) (Department for Education 2011). Design weights were con-
structed to take care of the oversampling of deprived schools using inverse probability weighting
(Department for Education 2011). Some schools that were chosen to be in the sample decided
not to participate. The first wave thus started with a 21,000-observation issued sample in 28 indepen-
dent and 646 maintained schools with an average response rate of 74%, resulting in a 15,770-obser-
vation initial sample. Starting from Wave 1, attrition weights are estimated by stratum to take care of
the initial school-level non-compliance as well as individual attrition from the study. All results that
we present in this paper are estimated using the final weights available in the data.

Schools are the primary sampling units of Next Steps, then pupils within schools. The two-stage
sampling design presents a possible clustering effect due to school-specific unobserved random
shocks; therefore, we apply robust standard errors clustered by schools in all models (Abadie et al.
2017). In the first four waves both young people and their parents were interviewed, and the infor-
mation content of all variables on family background and parental education that we use in this
paper was reported directly by the parents. From Wave 5, only young people were interviewed.

In terms of information on HE participation, we make use of the Next Steps age 25 data. The age
25 wave of Next Steps covers 7,707 young people, 36.7% of the initially drawn sample and 49% of the
actual sample of the first wave. In Wave 4, an ethnic boost sample (N = 352) was added to the study,
selected from the schools that were chosen at the beginning but did not participate in Wave 1
(Centre for Longitudinal Studies 2018). As measures of non-cognitive skills are missing for these indi-
viduals, we exclude them from the sample (this means 138 individuals out of the 7,707 individuals in
Wave 8), along with 33 further individuals for whom information on parental education is missing.
The construction of our analytical sample is shown in Figure A1 in Appendix A.
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2.1. Non-cognitive skills

We use non-cognitive measures from adolescence, collected in the first four waves of Next Steps, at
ages between 13 and 16, to construct four indexes of non-cognitive skills: external locus of control,
academic self-concept, work ethic and low self-esteem. Importantly, all these measures are collected
before the individuals would have been applying to university and are described in more detail
below.

External locus of control captures whether one believes that external circumstances, like luck or
faith, are responsible for the outcomes of their life, and not they themselves (Rotter 1966). Having
high external locus of control has been shown to be negatively associated with numerous edu-
cational, behavioural, labour market, and health outcomes (Mendolia and Walker 2014). Therefore,
we expect higher levels of external locus of control to be negatively related to university partici-
pation. Following Schurer (2017) and Mendolia and Walker (2014), we conduct a principal com-
ponent analysis (PCA) on the answers to six questions on locus of control (listed in Appendix A)
from the second wave? (Table 1). We use the first resulting factor as an index of external locus of
control and standardize it to mean 0 and standard deviation 1. This allows us to interpret our
results as the change in probability in going to university for a one standard deviation increase in
locus of control. As the Cronbach’s alpha is below 0.6 (0.44), we provide a robustness check using
Confirmatory Factor Analysis (CFA) as detailed at the end of this section.

Academic self-concept is a student’s general perception of their ability in school® (Gutman and
Schoon 2016). Empirical evidence shows that self-concept of ability is malleable in school; interven-
tions targeting the development of academic self-concept are effective on average (O’Mara et al.
2006). We expect higher values of academic self-concept to be positively related to university par-
ticipation since a positive perception of ability in school should mean that individuals want to con-
tinue their education. We use questions on how individuals perceive their school achievement
(Appendix A) to construct a standardized measure of academic self-concept using a PCA (Cronbach’s
alpha: 0.68). Out of the six questions, five (Q2-Q6 in Appendix A) come exclusively from the age 13

Table 1. Next steps data used to construct non-cognitive skill measures.
Wave 1 Wave2 Wave3 Wave4

How many times was the question asked in Waves 1-4 from (age (age (age (age Missing or no
the same individual? 13) 14) 15) 16) answer
Locus of control
Q1 Once 6146 1390
Q2 Once 6698 838
Q3 Once 6213 1323
Q4 Once 6260 1276
Q5 Once 6392 1144
Q6 Once 5953 1583
Academic self-concept
Q1 Three times® 7115 286 53 82
Q2 Once 7308 228
Q3 Once 7434 102
Q4 Once 7432 104
Q5 Once 7427 109
Work ethic
Q1 Three times® 7177 271 32 56
Q2 Once 6667 869
Q3 Once 6696 840
Self-esteem
Q1 Two times 6133 6246 703
Q2 Two times 6641 6306 607

Source: University College London, UCL Institute of Education, Centre for Longitudinal Studies. (2018).

Q1 for academic self-concept was asked three times. From Waves 2 and 3, we only use data for individuals with missing data in
Wave 1 (although data are available for more people).

BQ1 for work ethic was asked three times. From Waves 2 and 3, we only use data for individuals with missing data in Wave 1
(although data are available for more people). Sample of those present at Wave 8.
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wave (Wave 1); while in the case of one question (Q1 in Appendix A), 95.5% of the answers come
from the first wave, 3.8% come from the second wave and 0.7% come from the third wave
(Table 1). Among those who provided an answer for Q1 multiple times, about 2/3 gave the exact
same answer all the time (Table A1 in Appendix A, block A). Creating the measure of academic
self-concept using answers for Q1 exclusively from Wave 1, 2 or 3 (as opposed to replacing
missing values from later waves) results in measures that are highly correlated with our original
measure (the correlation coefficient is above 0.93); probably, because only one out of the six ques-
tions was asked multiple times.

Work ethic is closely related to conscientiousness, the first of the Big Five personality inventory
(Mendez and Zamarro 2016), which has been shown to positively influence many educational and
other outcomes (Almlund et al. 2011; Shure 2021). Therefore, we expect higher work ethic to be posi-
tively related to university participation since these individuals should have higher motivation and
drive for applying to university. We create a standardized index of work ethic using a PCA (Cronbach’s
alpha: 0.56) on three questions that capture hard work and the importance of school success (Appen-
dix A). Two questions (Q2 and Q3 in Appendix A) come exclusively from the second wave; while for one
question (Q1 in Appendix A), 96%, 3.6%, 0.4% of the answers come from the first, second and third
waves, respectively (Table 1). Comparing answers to Q1 across the three waves (among those who pro-
vided data multiple times) reveals that more than half of individuals chose the same answers, and the
correlation between our measure of work ethic and alternative measures using data exclusively from
Wave 1, 2 or 3 for Q1 is high (around 0.93, Table A1 in Appendix A, block B).

Self-esteem captures one’s perceptions of their own value (Coopersmith 1959). Following Mendo-
lia and Walker (2014), we use two questions from the age 14 and age 16 waves that capture how
useful/worthless one perceives themselves. In this case, as we only have two questions, we do
not use PCA but define individuals having low self-esteem if they put themselves in the lowest cat-
egory at least once. We expect low self-esteem to be negatively related to university participation
since individuals must have confidence in their value to apply to university. We also provide robust-
ness checks using four alternative measures of low self-esteem: reporting low self-esteem in the age
14 wave; reporting low self-esteem in the age 16 wave; reporting low self-esteem both in the age 14
and 16 waves; and the average of low self-esteem reported in the age 14 and 16 waves.*

Table 2 shows the descriptive statistics of the non-cognitive skills, while the correlation matrix of
the four indexes is shown in Table A2 in Appendix A. We estimate our main results on the complete
case subsample of the data in terms of non-cognitive skills (4755 individuals in the total sample and
3775 individuals in the sample of potential first-generation students). As mentioned above, the con-
struction of our main analytical sample is shown in Figure A1 in Appendix A.

Since PCA only produces a score for an individual if they gave an answer to all questions that
belong to a measure, the first three non-cognitive skill measures have a high share of missing
values. Thus, we provide a robustness check using Confirmatory Factor Analysis (CFA) estimated
via Full Information Maximum Likelihood (Structural Equation Modeling Reference Manual 2017).
This method allows us to predict a score for all individuals who gave an answer to at least one
question that belongs to a measure. The correlation between the PCA and CFA version of the
measures is well above 0.9 (Table A2 in Appendix A). In Section 4, we provide results with PCA on
the complete case sample while we replicate the main results with CFA on the largest possible
sample in Appendix B.

2.2. The stability of non-cognitive skills over time

When measuring non-cognitive skills, it is important to consider whether these skills would be stable
over time - especially in our timeframe, between ages 13 and 17. In other words, should it matter
whether we measure them at age 13, 14, 15, 16, or 17? As detailed above, most questions that
we use (12 out of 16) were measured only once, so we cannot compare how stable they are
within individuals in Next Steps. The literature suggests that most non-cognitive skills are relatively
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Table 2. Sample descriptive statistics: means and proportions of variables of interest.

Complete case

Total sample sample Difference between the total and  t-test p-

Obs Mean SD Obs Mean SD the complete case sample value
All individuals
External locus of control 4937 0 1 4755 —0.02 0.99 0.02 0.26
(continuous, standardized)
Academic self-concept 7259 0 1 4755 0.06 0.98 —0.06*** 0.00
(continuous, standardized)
Work ethic 6538 0 1 4755 0.02 0.99 —0.02 0.39
(continuous, standardized)
Low self-esteem (binary) 7507 0.11 031 4755 0.11 0.31 0.00 0.76
HE participation 7536 040 049 4755 042 049 —0.02%** 0.01
(binary)
Potential First-generation: young people whose parents do not have university degrees
External locus of control 3906 0.05 1.01 3753 0.03 1.00 0.02 0.29
(continuous, standardized)
Academic self-concept 5834 —0.06 0.99 3753 0.00 0.96 —0.06*** 0.00
(continuous, standardized)
Work ethic 5211 -0.01 1.00 3753 0.00 0.99 —0.02 0.46
(continuous, standardized)
Low self-esteem 6048 0.11 032 3753 0.12 0.32 0.00 0.52
(binary)
HE participation 6073 033 047 3753 035 0.48 —0.02*%* 0.05
(binary)
Children of graduate parents
External locus of control 1031 -0.23 093 1002 -0.24 093 0.01 0.77
(continuous, standardized)
Academic self-concept 1425 031 1.01 1002 037 1.00 —0.06 0.17
(continuous, standardized)
Work ethic 1327 0.06 0.98 1002 0.08 0.98 —0.02 0.69
(continuous, standardized)
Low self-esteem 1459 0.09 0.29 1002 0.08 0.28 —0.01 0.52
(binary)
HE participation 1463 0.72 045 1002 0.73 0.44 —0.01 0.51
(binary)

Notes: ***p < 0.01, **p < 0.05, *p < 0.1 Weighted using Wave 8 weights.
Source: University College London, UCL Institute of Education, Centre for Longitudinal Studies. (2018).

stable in adulthood; however, we know much less about how they change in adolescence. Elkins,
Kassenboehmer, and Schurer (2017), for example, argue that most non-cognitive skills are fairly
stable in this period. They follow young people between age 15 and age 24 and find that except
for conscientiousness, the other four facets of the Big 5 personality inventory as well as locus of
control only change slightly over these ages. In contrast, Hoeschler, Balestra, and Backes-Gellner
(2018) find that grit (perseverance) and three out of the five facets of the Big 5 increase between
ages 15/16 and 20/21. Our study cannot contribute to the dialogue on the stability of non-cognitive
skills in adolescence, and we cannot answer the question what would have happened if we
measured these skills in different ages. However, we provide a robustness test to our main results
where we explicitly control for the age when these skills were measured (Figure B1 and Table B1
in Appendix B), as well as for an indicator variable capturing whether any of the two questions indi-
cated in Table 1 were imputed from a later wave (Table B2 in Appendix B).

2.3. Higher education participation

We look at the relationship between adolescent non-cognitive skills and the probability of higher
education participation, instead of graduation. The reason for this is that participation is a
product of application, acceptance, and attendance, whereas graduation is a measure of all of
these factors plus completion of the degree. Whilst both measures are important for different
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reasons, we are particularly interested in participation as this is a more salient measure of university
access.

The data provides information on HE participation in the most recent, age 25 wave. The variable is
based on related information gathered from all waves and has no missing values. University partici-
pation is defined broadly as ever been to university, independent from the length of university
attendance.

In the total sample, the weighted average of university participants is 40 percent (Table 2, Total
sample), which is very similar to the cumulative ratio of the Higher Education Initial Participation Rate
(HEIPR)® for this cohort, 40.4 percent, calculated by the Department for Education for English dom-
iciled young people aged 17-25 (Department for Education 2017). Among the potential first-gener-
ation students, 33 percent, while among the children of graduate parents, 72 percent have ever been
to university by age 25 (Table 2, Total sample).

2.4. Control variables

In our main empirical models, we control for variables that are expected to affect university partici-
pation but are unlikely to be affected by adolescent non-cognitive skills. This includes the following
variables:

Demographics and family background: gender, age, number of siblings, fixed effects (FE) for the
region of school at age 13, whether the young person is a care leaver, whether the young person
had a low birth weight or was born prematurely, ethnicity, mother’s social class, father’s social
class, age of mother, age of father, single parent household, an area-level measure of income depri-
vation (IDACI), disability, whether or not their grandparent(s) attended university, FSM eligibility
status, whether they went to private school, and highest qualifications of the mother and the
father (only in models where parents are non-graduates). For all missing values for these variables,
we include a missing flag.

We are interested in whether non-cognitive skills affect university participation over and above
cognitive skills. We do not have a direct measure of cognitive skills, but we observe the results of
national exam scores in school. Thus, we control for national exam scores measured at the end of
primary school at age 11, Key Stage 2 (KS2) scores, as a proxy for cognitive abilities. Note that this
educational attainment measure was measured years before the non-cognitive measures.
However, it is still likely that individuals’ inherent non-cognitive skills, that we cannot measure
before age 11, already affected age 11 test scores. Thus, age 11 test scores might pick up some of
the effects of non-cognitive skills already at the baseline. In some models, we also control for
high-stake exam test scores measured at age 16, capped linear GCSE (Key Stage 4) scores.® As
they are likely to have been affected by adolescent non-cognitive skills, we use these scores as a
potential channel on the causal pathway between non-cognitive skills and university participation.
Note that we don't see in the data when these young people took their GCSE exams exactly. It is
possible that for some people, we measure some non-cognitive skills after they had taken their
GCSE's. This is a limitation of our study. We use all test scores as categorical variables based on
the quintiles of achievement and set a sixth category to capture their missing values.

3. Empirical methods
3.1. Graphical comparison

We start with a visual comparison where we plot the average of non-cognitive skills for each of the
four groups mentioned earlier (Table 3). We plot the raw as well as the conditional means of non-
cognitive skills. We construct the conditional means by estimating linear regression models with
one of the standardized indexes of non-cognitive skills at a time as a dependent variable and the
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Table 3. Comparison groups used in this paper.

Potential first-generation individuals

(children of non-graduate parents) Children of graduate parents
Young people who did not goto  Group 1: Those matching their parents with  Group 2: Downwardly mobile group (N =
university no HE (N =2581) 450)
Young people who went to Group 3: First-generation students (N=1172)  Group 4: Those matching their parents with
university HE (N =552)

The number of observations (N) refers to the complete case sample.
Source: University College London, UCL Institute of Education, Centre for Longitudinal Studies. (2018).

control variables listed in Section 2.3. Then, we predict the outcome variables from the models and
plot the residuals for each of the four groups.

3.2. Modelling intergenerational educational mobility

We are interested in whether certain non-cognitive skills decrease or increase the probability of edu-
cational mobility among potential first-generation individuals. In an ideal world, we would want to
compare the educational outcomes of young people in a random experiment in which low vs. high
levels of non-cognitive skills have been randomly allocated to the individuals. As we cannot exploit
such a random experiment, we face a selection problem. Those with low vs. high levels of non-cog-
nitive skills might genuinely differ from each other on many other observed and unobserved
domains, and this difference might be related to their educational outcomes. While we cannot
fully solve the problem of unobserved selection, we make use of a rich dataset that allows us to
control for several observed sources of selection (e.g. family background, educational attainment).
We estimate linear probability models as:

university_attendance; = oc +fB*non_cognitive_measures; + y*X; + &; (1)

where university_attendance; is a binary variable capturing whether individual j ever attended univer-
sity by age 25; non_cognitive_measure; is one of (or a vector of) the non-cognitive measures of indi-
vidual i; X; is a vector of individual characteristics for individual i; &; is an individual-level error term,
robust and clustered by sampling schools.

We first estimate models that include one non-cognitive measure at a time (Model 1-4) and the
control variables listed in Section 2.3.” Then, we re-estimate the model including all four non-cogni-
tive measures in the model at once.® Lastly, we test whether non-cognitive skills still matter con-
ditional on age 16 test scores.

Then, following Kalil and Khalid (2010), we re-estimate the main model by age 11 test score quin-
tiles to investigate whether adolescent non-cognitive skills are more or less important to those
having lower versus higher early educational attainment. Recall that all non-cognitive measures
are measured from age 13 onwards, so after age 11 exams. Since men and women have different
non-cognitive skills and associated mechanisms (Almlund et al. 2011), we replicate these results sep-
arately for boys and girls in Section 4.3.

3.3. Kitagawa-Blinder-Oaxaca decomposition

Next, we decompose the difference in the probability of university attendance between potential
first-generation individuals and children of graduate parents using the Kitagawa-Blinder-Oaxaca
decomposition (Kitagawa 1955; Oaxaca 1973; Blinder 1973). The method decomposes the difference
in an outcome variable across two groups to an explained part that is due to the different distri-
butions of explanatory variables in the two groups (endowments), and to an unexplained part that
is not attributable to the distributions of the explanatory variables (rather it captures the returns
to those characteristics). We apply common coefficients estimated from a pooled regression
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(Neumark 1988);° thus, the estimated coefficient of the unexplained gap is identical to the coefficient
of potential first-generation status in a regression model that pools together the data of the two
groups and controls for potential first-generation status as well as the same control variables (Stoc-
zynski 2020). In other words, the unexplained gap is the gap that remains after including all control
variables. The value added of this method compared to a regression is that it shows how large is the
relative contribution of each non-cognitive skill to the raw gap in one step.

3.4. Testing a potential channel: compulsory school leaving exams

Lastly, we extend the Kitagawa-Blinder-Oaxaca decomposition with age 16 test scores from national,
compulsory school leaving exams (GCSEs). This exercise is not straightforward, because as discussed
earlier, test scores at age 16 could already be the consequence of having different non-cognitive
skills at age 13. Note that the educational attainment measure that we have used in our main
models was measured at age 11, years before the non-cognitive measures. We add age 16 test
scores to the models to investigate whether they could be a potential channel of the effects of
non-cognitive skills on university participation. Since we find that they are, we replicate the same
decomposition exercise placing age 16 test scores on the left hand-side to show that non-cognitive
skills are an important source of the variation in test scores between the potential first-generation
individuals and children of graduate parents.

4. Results
4.1. Graphical comparison

First, we compare the unconditional and conditional means of non-cognitive skills across the four
groups defined in Table 3. Figure 1 shows that those who went to university, the upwardly
mobile group of first-generation university students (Group 3) and the group whose parents are
graduates (Group 4), had substantially higher levels of non-cognitive skills in adolescence even
after controlling for individual characteristics and prior educational attainment, than those who
did not go to university (Groups 1 and 2). Interestingly, in three out of the four domains, first-gen-
eration students (Group 3) have significantly higher non-cognitive skills even than those university
entrants whose parents are graduates (Group 4). The first-generation individuals have the lowest
external locus of control, the highest academic self-concept and work ethic, while in terms of self-
esteem, they are similar to the group whose parents are graduates (Group 4).

When we look at the potential first-generation group, first-generation students (Group 3) had
about 0.3 standard deviations (SD) lower level of external locus of control, more than 0.4 SD
higher level of academic self-concept, 0.3 SD higher level of work ethic and roughly 0.1 SD lower
probability of having low-esteem in adolescence than those matching their parents with not
going to university (Group 1), even after controlling for individual characteristics and prior edu-
cational attainment. This suggests that non-cognitive skills are important factors for intergenera-
tional educational mobility.

4.2. Intergenerational educational mobility

We now turn our attention to how non-cognitive skills predict university attendance for potential
first-generation individuals (Groups 1 and 3). As outlined in Section 3.2, we estimate a series of
linear probability models where the outcome is a binary variable for attending university. The
sample includes potential first-generation individuals only, as we want to understand how non-
cognitive skills facilitate intergenerational educational mobility for those whose parents are
non-graduates. The results of this analysis are presented in Table 4. In Models 1-4, we regress
the binary outcome variable on each of the non-cognitive measures one at a time while
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Figure 1. Non-cognitive skills, raw and conditional means.

Notes: N = 4937, 6538, 7259 and 7507, respectively. Weighted using Wave 8 weights. Conditional means control for gender, age, number of siblings,
region, whether the young person is a care leaver, whether the young person had a low birth weight or was born prematurely, ethnicity, mother’s
social class, father’s social class, age of mother, age of father, single parent household, income deprivation, disability, whether their grandparent
attended university, Free School Meal (FSM) status, private school, the highest qualification of the mother and father, and Key Stage 2 quintile of
achievement. Source: University College London, UCL Institute of Education, Centre for Longitudinal Studies. (2018).

Table 4. The relationship between non-cognitive skills and university attendance among potential first-generation individuals.

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

External locus of control (continuous, standardized) —0.071%** —0.038***  —0.003
(0.008) (0.008) (0.008)

Work ethic (continuous, standardized) 0.0771%** 0.025%** 0.017**
(0.008) (0.008) (0.008)

Academic self-concept (continuous, standardized) 0.110%** 0.089%** 0.028***

(0.009) (0.009) (0.008)
Low self-esteem (binary) —0.099***  —0.054**  —0.033
(0.023) (0.023) (0.022)

Constant 1.308** 1.389%* 1.246** 1.436** 1.208** 1.152%*
(0.556) (0.566) (0.556) (0.572) (0.539) (0.501)
Observations 3753 3753 3753 3753 3753 3753

Notes: Sample of potential first in family individuals (i.e. neither parent has a university degree). Robust standard errors clustered
by school in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1. Weighted using Wave 8 weights. All models control for gender,
age, number of siblings, region, whether the young person is a care leaver, whether the young person had a low birth weight or
was born prematurely, ethnicity, mother’s social class, father’s social class, age of mother, age of father, single parent house-
hold, income deprivation, disability, whether their grandparent attended university, Free School Meal (FSM) status, private
school, the highest qualification of the mother and father, and Key Stage 2 quintile of achievement. Column 6 additionally
includes GCSE total points quintile. Model 5 using CFA instead of PCA to create the indexes of non-cognitive skills is reported
in Table O1 in the Online Appendix. Source: University College London, UCL Institute of Education, Centre for Longitudinal
Studies. (2018).
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controlling for the background characteristics listed in Section 2.3. In Model 5, we enter all four
non-cognitive measures at the same time, and in Model 6, we additionally control for age 16
exam score quintiles. To address concerns about missing data, we replicate the main model,
Model 5, using CFA instead of PCA to create the non-cognitive measures in Table O1 in the
Online Appendix; the results are very similar.

Table 4 shows that non-cognitive skills play an important role in facilitating intergenerational
educational mobility. All non-cognitive skills are statistically significant predictors of university
attendance on their own. In a joint model, when all measures are included at the same time, their
magnitudes decrease, but they all remain statistically significant. One standard deviation higher
external locus of control decreases the probability of university participation by 3.8 percentage
points, while one standard deviation higher work ethic and academic self-concept increase it by
2.5 and 8.9 percentage points, respectively. Having low self-esteem is associated with 5.4 percentage
points lower likelihood of university participation. These relationships are over and above prior
attainment (age 11 test scores) and a range of socio-demographic characteristics, all measured
prior to these non-cognitive skills. Even in Model 6, where we introduce age 16 exam performance,
which is expected to decrease the estimated coefficients on non-cognitive scores in terms of mag-
nitude (assuming that age 16 exam performance is a channel through which adolescent non-cogni-
tive skills affect the probability of HE participation), the statistical significance of work ethic and
academic self-concept remain. One standard deviation higher work ethic is associated with 1.7 per-
centage point higher probability of university participation, while one standard deviation higher aca-
demic self-concept is associated with 2.8 percentage point higher probability of university
participation.

We explore whether the relationship between non-cognitive skills and university participation is
heterogeneous along the distribution of prior educational attainment, test scores measured at age
11, in Table A3 in Appendix A (and in Table O2 in the Online Appendix using CFA). The association
between external locus of control and university participation seems to be the strongest in the
middle of the distribution, although the estimated coefficient in the third quintile doesn’t differ
from the others in a statistical sense (pairwise two-sided t-test p-values are between 0.136 and
0.476). Similarly, academic self-concept matters along the whole distribution the same way. Interest-
ingly, work ethic is especially important in the upper-middle quintile, and the differences between
the coefficient in the fourth quintile and three lower quintiles are statistically significant on conven-
tional levels (two-sided t-test p-values are between 0.032 and 0.093). Having low self-esteem is only
harmful to those at the top of the ability distribution, with statistically significant differences again
between the coefficient of the top quintile compared to the first, second and third quintile (two-
sided t-test p-values are between 0.005 and 0.091).

4.3. Heterogeneous effects by gender

In this section we look at the effects of non-cognitive skills separately by gender. First, we plot the
gender gap in each non-cognitive skill for the four groups as specified in Table 2. Similarly to
Figure 1, Figure 2 also shows the raw as well as the conditional gender gap (that is, the coefficient
on female after controlling for the variables listed in Section 2.3). The gender gap is insignificant in
external locus of control in all groups. Girls have higher work ethic in three out of the four groups,
and lower academic self-concept and lower self-esteem in all groups.

Table 5 reproduces the models of Table 4, adding the interaction terms of female and the non-
cognitive skills. These results show that having high external locus of control is more detrimental for
girls, while having high academic self-concept is somewhat more important for boys (Column 5).
These results prevail even after controlling for GCSE scores as well (Column 6). Again, to address
missing data concerns, we replicate the main model, Model 5, using CFA instead of PCA to create
the non-cognitive measures in Table O2 in the Online Appendix.
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Figure 2. The gender gap in non-cognitive skills.

Notes: Positive gaps indicate that women have higher level of a skill. Total N =4937, 6538, 7259 and 7507, respectively. Weighted using Wave 8
weights. Conditional gender wage gap models control for age, number of siblings, region, whether the young person is a care leaver, whether the
young person had a low birth weight or was born prematurely, ethnicity, mother’s social class, father’s social class, age of mother, age of father,
single parent household, income deprivation, disability, whether their grandparent attended university, Free School Meal (FSM) status, private
school, the highest school qualification of the mother and father, and their Key Stage 2 quintile of achievement. Source: University College
London, UCL Institute of Education, Centre for Longitudinal Studies. (2018).

Looking at these interaction terms by KS2 quintiles (Table A4 in Appendix A) reveals that external
locus of control is only important for girls at the bottom of the skill distribution, while having low
self-esteem is equally problematic for boys and girls at the top of the skill distribution. Furthermore,
the coefficient on the female variable suggests that girls are increasingly more likely to go to univer-
sity than boys moving up along the skill distribution. While in the lowest quintile, potential first-gen-
eration girls are not significantly more likely to go to university than potential first-generation boys
(0.056), in the highest quintile, they are 16 percentage point more likely to attend. This pattern is
similar using the CFA method as well (Table O2 in the Online Appendix).

4.4. Kitagawa-Blinder-Oaxaca decomposition

In this section we look at the relative contributions of non-cognitive skills to the gap in university
participation between potential first-generation and non-first-generation young people. In all
decompositions presented below, we control for the same variables as before; for simplicity,
grouped into intuitive categories.

Decomposing the gap in the probability of university participation between children of non-
graduate and graduate parents reveals that endowments explain about 60% of the difference
(0.187 out of 0.300, see Table 6). Out of the variable groups, differences in parental background
(that is, beyond whether parents went to university) explain the largest share of the difference,
27%. The contribution of high-stakes test scores measured at age 11 explains 7% of the
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Table 5. The relationship between non-cognitive skills and university attendance, by gender*non-cognitive skills interactions
(sample of potential first-generation individuals).

m @ 3) (4) (5) (6)

Female 0.076***  0.064***  0.086***  0.083***  0.087***  0.036**
(0.016) (0.016) (0.016) (0.018) (0.017) (0.016)
External locus of control (continuous, standardized) —0.055%** —0.022* 0.010
(0.011) (0.012) (0.012)
Female* External locus of control —0.035%* —0.037**  —0.028*
(0.016) (0.017) (0.016)
Work ethic (continuous, standardized) 0.072*** 0.022* 0.013
(0.012) (0.013) (0.012)
Female* Work ethic —0.003 0.003 0.008
(0.015) (0.017) (0.015)

Academic self-concept (continuous, standardized) 0.134*** 0.121***  0.057***
(0.012) (0.014) (0.012)

Female*Academic self-concept —0.046*** —0.062%**  —0.043***
(0.016) (0.018) (0.015)
Low self-esteem (binary) —0.089**  —0.034 —0.014
(0.037) (0.037) (0.034)
Female* Low self-esteem —0.016 —0.026 —0.026
(0.044) (0.044) (0.041)

Constant 1.301%* 1.387** 1.259%* 1.435%* 1.217%* 1.159%*

(0.556) (0.566) (0.557) (0.572) (0.540) (0.502)

Observations 3,753 3,753 3,753 3,753 3,753 3,753

Notes: Sample of potential first in family individuals (i.e. neither parent has a university degree). Robust standard errors clustered
by school in parentheses. *** p <0.01, ** p <0.05, * p <0.1. Weighted using Wave 8 weights. All models control for age,
number of siblings, region, whether the young person is a care leaver, whether the young person had a low birth weight
or was born prematurely, ethnicity, mother’s social class, father’s social class, age of mother, age of father, single parent house-
hold, income deprivation, disability, whether their grandparent attended university, Free School Meal (FSM) status, private
school, the highest qualification of the mother and father, and Key Stage 2 quintile of achievement. Column 6 additionally
includes GCSE total points quintile. Model 5 using CFA instead of PCA to create the indexes of non-cognitive skills is reported
in Table 02 in the Online Appendix. Source: University College London, UCL Institute of Education, Centre for Longitudinal
Studies. (2018).

difference, while the contribution of academic self-concept is 10% and the contribution of exter-
nal locus of control is 3%. The contribution of the other two skills, low self-esteem and work ethic
is close to zero. Interestingly, academic self-concept seems to be more important for boys’ uni-
versity participation (13% vs. 7%), while external locus of control is somewhat more important
for girls (4% vs. 2%).

4.5. Potential channel: compulsory school leaving exams at age 16

In this section, we extend the decomposition exercise with compulsory school-leaving exams taken
at age 16. As mentioned, these could already be affected by adolescent non-cognitive skills hence
we have not included them in our main model in the previous section. As expected, age 16 test
scores make a substantial contribution to the difference in university participation of the potential
first-generation students and children of graduate parents (Table 7). On average, age 16 test
scores explain about 49 percent of the university participation gap. Conditional on age 16 test
scores, the contribution of academic self-esteem is three percent. while the contribution of age
11 test scores is reduced to just two percent. When both age 11 and age 16 test scores are included
in a model, we could interpret the earlier measure as a proxy for cognitive abilities or baseline edu-
cational attainment, while age 16 test scores capture everything that happened to the educational
attainment of a young person between age 11 and age 16; we could call this as a measure of edu-
cational progression. These results suggest that for university participation, age 16 educational attain-
ment is an important channel of the effects of non-cognitive skills.

As age 16 test scores prove to be an important channel of the effects of non-cognitive skills on
university participation, we turn to decomposing these using the same method. This allows us to



72 (&) A ADAMECZETAL.

Table 6. Kitagawa-Blinder-Oaxaca decomposition of university attendance among potential first-generation individuals and
children of graduate parents.

Total sample Boys Girls
Group 1: children of graduate parents 0.773%** 0.758*** 0.789%**
(0.013) (0.019) (0.018)
Group 2: potential first-generation individuals 0.473%** 0.430%** 0.507***
(0.008) (0.012) (0.011)
Difference between the two groups 0.300%** 0.327%** 0.282%**
(0.016) (0.023) (0.021)
Explained part 0.187%** 0.194%*** 0.178%***
(0.012) (0.019) (0.017)
Unexplained part 0.114%** 0.134%** 0.105%**
(0.018) (0.026) (0.024)
Explained difference
External locus of control 0.009*** 0.005 0.010***
(continuous, standardized) (0.002) (0.003) (0.003)
Work ethic 0.001 0.002 0.001
(continuous, standardized) (0.001) (0.001) (0.001)
Academic self-concept 0.031*** 0.043*** 0.020***
(continuous, standardized) (0.004) (0.007) (0.004)
Low self-esteem 0.001 0.001 0.001
(binary) (0.001) (0.001) (0.001)
KS2 0.020%** 0.019%** 0.027%**
(0.005) (0.006) (0.007)
Family 0.024%** 0.020%** 0.027%***
(0.005) (0.008) (0.007)
Region 0.001 0.004 —0.002
(0.002) (0.003) (0.002)
Disadvantage 0.016*** 0.014** 0.015%*
(0.005) (0.006) (0.007)
Birth —0.019%* —0.015%* —0.017***
(0.005) (0.006) (0.006)
Parents 0.082%** 0.087%** 0.075%**
(0.011) (0.017) (0.015)
Independent school 0.020%** 0.014** 0.027***
(0.005) (0.006) (0.007)
Observations 4755 2150 2605

Notes: Robust standard errors clustered by school in parentheses. *** p < 0.01, ** p <0.05, * p < 0.1. Weighted using Wave 8
weights. All models control for the same variables as before, grouped into the following categories: Region; Birth: a set of
dummies with birth weight category, a dummy variable for a premature birth, ethnicity dummies, and the age of the
mother at birth; Family: the number of siblings, single parent household dummy, and a dummy for whether or not the indi-
vidual's grandparents had a university degree; Disadvantage: a dummy for FSM eligibility, a dummy for being a care leaver, a
dummy for having a disability, and dummies for household income deprivation; Parents: mother’s and father's social class and
age; Key Stage 2: quintiles of age 11 test scores. ‘Group 1’ refers to individuals whose parents have a university degree and
‘Group 2' refers to those individuals whose parents do not have a university degree. Source: University College London,
UCL Institute of Education, Centre for Longitudinal Studies. (2018).

determine how important our measures of non-cognitive skills are for this crucial intermediate
outcome. We find that on average, potential first-generation students have 0.551 SD lower age 16
test scores than children of graduate parents (Table 7). In terms of education effect sizes, this is a
substantial difference (Kraft 2020). Most of this gap, 27 percent, is explained by parental background
factors (parents’ social class and age). The contribution of academic self-concept is 15 percent, the
contribution of external locus of control is six percent, while that of age 11 test scores is eight
percent. Thus, the contribution of academic self-concept to age16 test scores is even a bit higher
than the contribution of early educational attainment. Looking separately by gender, the contri-
bution of academic self-concept to age 16 test scores is higher for boys than girls (18 vs. 2%).

5. Discussion

This paper looked at the role of non-cognitive skills in facilitating intergenerational educational
mobility. We have shown that comparing university participants, first-generation students possess
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Table 7. Kitagawa-Blinder-Oaxaca decomposition of university attendance among potential first-generation individuals and
children of graduate parents: the role of age 16 test (GCSE) scores.

University participation GCSE's (standardized)
Total Boys Girls Total Boys Girls
Group 1: children of graduate parents 0.773%** 0.758*** 0.789*** 0.795%** 0.754%** 0.835%**

(0.013) (0.019) (0.018) (0.019) (0.026) (0.028)
Group 2: potential first-generation individuals 0.473%** 0.430%*** 0.507*** 0.243%** 0.142%** 0.324%**
(0.008) (0.012) (0.011) (0.013) (0.021) (0.017)

Difference between the two groups 0.300%** 0.327%** 0.282%** 0.5571%* 0.613%*** 0.5171%*
(0.016) (0.023) (0.021) (0.023) (0.033) (0.033)

Explained part 0.239%** 0.255%** 0.224%** 0.366*** 0.398*** 0.3471%**
(0.013) (0.019) (0.018) (0.021) (0.034) (0.028)

Unexplained part 0.062*** 0.072%** 0.058*** 0.186*** 0.214*** 0.170***

(0.017) (0.025) (0.022) (0.022) (0.033) (0.031)
Explained difference

External locus of control 0.000 —0.004 0.002 0.032%** 0.042%** 0.023%**
(continuous, standardized) (0.002) (0.003) (0.002) (0.006) (0.009) (0.007)
Work ethic 0.001 0.001 0.001 0.001 0.002 0.000
(continuous, standardized) (0.001) (0.001) (0.001) (0.001) (0.002) (0.001)
Academic self-concept 0.009%** 0.017%** 0.002 0.083%** 0.108%*** 0.061%**
(continuous, standardized) (0.003) (0.005) (0.003) (0.009) (0.015) (0.011)
Low self-esteem 0.001 0.000 0.001 0.001 0.001 0.001
(binary) (0.000) (0.001) (0.001) (0.001) (0.001) (0.002)
KS2 0.007 0.006 0.006 0.043%** 0.045%** 0.042%**
(0.004) (0.006) (0.006) (0.006) (0.009) (0.009)
GCSE 0.148%** 0.161%** 0.139%**
(0.008) (0.013) (0.011)
Family 0.016%** 0.014* 0.016** 0.039%** 0.029%** 0.046%**
(0.005) (0.007) (0.007) (0.007) (0.011) (0.010)
Region —0.001 0.002 —0.002 0.004 0.007 0.001
(0.001) (0.003) (0.002) (0.002) (0.005) (0.003)
Disadvantage 0.002 0.001 —0.001 0.013 0.013 0.011
(0.005) (0.007) (0.008) (0.010) (0.014) (0.014)
Birth —0.013***  —0.014** —0.011** —0.023***  —0.009 —0.016**
(0.004) (0.006) (0.005) (0.006) (0.006) (0.006)
Parents 0.039%** 0.044%** 0.034** 0.149%** 0.148%** 0.140%**
(0.010) (0.016) (0.014) (0.015) (0.024) (0.021)
Independent school 0.031*** 0.026*** 0.037%** 0.023*** 0.012 0.032**
(0.006) (0.008) (0.008) (0.008) (0.010) (0.013)
Observations 4,755 2,150 2,605 4,420 2,005 2,415

Notes: Robust standard errors clustered by school in parentheses. *** p < 0.01, ** p <0.05, * p < 0.1. Weighted using Wave 8
weights. All models control for the same variables as before, grouped into the following categories: Region; Birth: a set of
dummies with birth weight category, a dummy variable for a premature birth, ethnicity dummies, and the age of the
mother at birth; Family: the number of siblings, single parent household dummy, and a dummy for whether or not the indi-
vidual's grandparents had a university degree; Disadvantage: a dummy for FSM eligibility, a dummy for being a care leaver, a
dummy for having a disability, and dummies for household income deprivation; Parents: mother’s and father’s social class and
age; Key Stage 2: quintiles of age 11 test scores. ‘Group 1’ refers to individuals whose parents have a university degree and
‘Group 2’ refers to those individuals whose parents do not have a university degree. Source: University College London,
UCL Institute of Education, Centre for Longitudinal Studies. (2018).

lower external locus of control, higher work ethic, and higher academic self-concept in early adoles-
cence than those whose parents are graduates. Thus, we document that conditional on early edu-
cation attainment, having higher non-cognitive skills helps potential first-generation students to
compensate for their relative disadvantage and beat the odds in terms of going to university. Our
results cohere with Edwards et al. (2022) who find that non-cognitive skills are important for com-
pensating the social disadvantage of first-generation students.

When we turn our attention to the heterogeneity of these results, we find that while work ethic
and academic self-concept seem to be important for everybody, and especially crucial for boys, low
self-esteem harms only those at the top of the ability distribution, boys and girls alike. This points to
the need for a special focus on high-achieving, but underconfident disadvantaged young people.

We further explore how much these non-cognitive skills matter in explaining the socioeconomic
gap in university participation using the Kitagawa-Blinder-Oaxaca decomposition. Decomposing the
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gap in the probability of university participation among the potential first-generation individuals and
children of graduate parents by gender reveals that the importance of academic self-concept is
higher for boys than for girls. Previous research has indicated that academic self-concept and
achievement are mutually reinforcing, leading to gains in a ‘virtuous cycle’ (Hansen, Henderson,
and Shure 2017). Together with our findings this highlights the potential power of interventions
that develop academic self-concept, especially for boys from disadvantaged backgrounds.

Surprisingly, girls only have an advantage in work ethic while boys on average have higher aca-
demic self-concept and higher self-esteem. We believe that the result of boys having higher levels of
these two non-cognitive skills is due to the nature of these measures. Academic self-concept and
self-esteem are measures of self-beliefs, while work ethic, in which girls exhibit higher levels in
this paper, is more related to how people behave. Previous research has shown that there are estab-
lished differences in how men and women perceive their own abilities (Jerrim, Shure, and Wyness
2020) and, as a result, decide to behave (Niederle and Vesterlund 2007). This may be especially
important in the lead-up to high-stake examinations and university applications.

Lastly, we provide evidence that age 16 test scores are an important channel between adolescent
non-cognitive skills and university participation. Once we control for both age 11 and age 16 test
scores, age 16 test scores turn out to be more important, suggesting that what happens in school
between age 11 and age 16 is critical for university participation. We probe the importance of age 16
test scores by exploring how important our measures of non-cognitive skills are in explaining the socio-
economic gap in these high stakes, compulsory school-leaving exams. This analysis shows that academic
self-concept is more important than attainment atage 11 for explaining the SES gap in age 16 test scores,
especially for boys. Again, this highlights the potential of interventions targeting academic self-concept.
Overall, our results indicate that non-cognitive and cognitive skills (as proxied by prior attainment) are
not substitutes for each other, but rather complement each other: having high educational attainment is
necessary but not sufficient for individuals to beat the odds and make it to university.

This study is not without limitations. First, non-cognitive skills are not allocated randomly to
people, so we cannot measure the causal effects of these skills on educational mobility. All our
results describe correlational relationships. Second, we make use of the first eight waves of a
cohort study. As in the case of all such studies, people attrit over time, and even those who made
it to Wave 8 (that we use to measure university participation) might lack data from earlier waves
due to item non-response. Attrition and item non-response are not random, and they are probably
related both to non-cognitive skills and educational outcomes. As our results show, people with
lower levels of non-cognitive skills are more likely to drop out of the study; thus, our results are
more valid for those with higher skills.

Third, the data measure non-cognitive skills at different ages for different individuals, between
age 13 and age 16. This means they do not allow us to test how stable these skills are over time.
While we provide several robustness tests to show that the age of measurement does not bias
our main conclusions, this is still a limitation to keep in mind. Fourth, we are not able to control
for inherent cognitive skills, completely unaffected by non-cognitive skills. Although our baseline
proxy for cognitive skills, age 11 test scores, was measured before the measurement of non-cognitive
skills for everybody, they might have already been affected by these young people’s childhood non-
cognitive skills (that we cannot measure). In terms of GCSE scores measured around age 16, for some
people some non-cognitive skills were captured after taking these exams, so they might have been
affected by them. In general, as there is an inherent connection between cognitive and non-cogni-
tive skills, it is challenging to measure one without being affected by the other.

Taken together, our results provide evidence that non-cognitive skills, and especially academic
self-concept, are important facilitators of intergenerational educational mobility. If societies and uni-
versities want to improve the diversity of their university cohorts and promote intergenerational
educational mobility, then interventions to target the development of these crucial skills should
be prioritized. Conducting a meta-analysis, O'Mara et al. (2006) show that targeted interventions
can increase academic self-concept by 0.51 standard deviation, which is a meaningful impact.
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Our results also underline the importance of early interventions (i.e. well before university appli-
cation and crucial entrance exams). For policymakers and practitioners interested in developing
interventions to target these non-cognitive skills and improve socioeconomic gaps in access to
higher education, this may be a critical period to intervene. While continuing to improve the aca-
demic performance of disadvantaged students should remain a policy priority, focusing on the
development of their complementary non-cognitive skills may be just as important in improving
intergenerational educational mobility.

Notes

1. Note that in the rest of the paper, we always use the lower age (t) to indicate the age of cohort members at a
particular wave, but in practice, their age was between t and t+2.

2. Inadolescence, Next Steps measured locus of control only once, in Wave 2 for most people. Although the same ques-
tions were asked again in Wave 4, only for those in the ethnic boost sample that we do not use. Locus of control was
measured again in young adulthood (after university applications), but we do not use those data collections.

3. Self-efficacy is a similar skill, but while self-concept focuses on how individuals feel about their past (or recent)
achievements, self-efficacy measures expectations about their future performance (Gutman and Schoon 2016).
In this paper we only look at self-concept.

4. The descriptive statistics of these alternative measures are reported in Table B3 in Appendix B, their correlations
with each other and with our original measure are reported in Table B4 in Appendix B, while our main results re-
estimated using these measures are reported in Tables B5 and B6 in Appendix B.

5. The HEIPR is applicable to students who live in England, enter HE for the first time, attend UK HE institutions and
English, Welsh and Scottish further education colleges, and, stay in HE for at least six months (Department for
Education 2017). It is an estimate of the likelihood of a young person participating in HE, in our case, by age 25,
i.e. the sum of the likelihoods of HE entry at ages 17-25. This is estimated using the administrative data of the
Higher Education Statistics Agency on the number university participants and the size of each cohort from the
UK Census (Office for National Statistics). As the yearly publications of the Department for Education cover the
data of those at age 17-25 in each year, we constructed the HEIPR rate of our particular cohort (those born in
1989-1990) by using the appropriate year of observation for all ages (i.e., the data of the 2014/2015 academic
year for age 25, the data of the 2013/14 academic year for age 24, ..., etc.).

6. This linear measure is created by assigning values to the grades, for example, Grade G is worth 16 points. Each
grade improvement thereafter, for example, from G to F, C to B, or A to A%, is equivalent to an additional six
points. The capped linear score takes the best eight GCSE subjects scores. This measure accounts for the fact
that students may take a different number of GCSEs (and resits) and enables better comparability than the
total GCSE score.

7. The hierarchical structure of the data raises the question of applying fixed effects (FE) (or hierarchical) models.
However, as in our main estimation sample the number of observations is 3,753 and the sample was taken from
674 schools, the average number of observations per school is lower than the number of explanatory variables in
the model. Thus, we decided not to present the results from FE models (which were similar in terms of magni-
tude). This similarity reflects the fact that we control for socioeconomic background extensively and it is unlikely
that there is systematic selection to schools based on non-cognitive skills.

8. We also provide a robustness test for our main results in Table B7 in Appendix B using a probit model.

9. We also applied the binary-dependent-variable-extension of the decomposition as in Fairlie (2005) in Table B8 in
Appendix B, which yields similar results.
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