econstor

A Service of

zbw

Make Your Publications Visible.

Leibniz-Informationszentrum
Wirtschaft
Leibniz Information Centre
for Economics

Cullinan, John; Denny, Kevin; Flannery, Darragh

Working Paper

A distributional analysis of upper secondary school
performance
Working Paper Series, No. 18/06
Provided in Cooperation with:
UCD School of Economics, University College Dublin (UCD)

Suggested Citation: Cullinan, John; Denny, Kevin; Flannery, Darragh (2018) : A distributional
analysis of upper secondary school performance, Working Paper Series, No. 18/06, University
College Dublin, UCD Centre for Economic Research, Dublin

This Version is available at:
http://hdl.handle.net/10419/184835

Standard-Nutzungsbedingungen:

Terms of use:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Documents in EconStor may be saved and copied for your
personal and scholarly purposes.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

You are not to copy documents for public or commercial
purposes, to exhibit the documents publicly, to make them
publicly available on the internet, or to distribute or otherwise
use the documents in public.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

www.econstor.eu

If the documents have been made available under an Open
Content Licence (especially Creative Commons Licences), you
may exercise further usage rights as specified in the indicated
licence.

UCD CENTRE FOR ECONOMIC RESEARCH
WORKING PAPER SERIES
2018
A Distributional Analysis of Upper Secondary School Performance
John Cullinan, National University of Ireland, Galway
Kevin Denny, University College Dublin
Darragh Flannery, University of Limerick
WP18/06
April 2018

UCD SCHOOL OF ECONOMICS
UNIVERSITY COLLEGE DUBLIN
BELFIELD DUBLIN 4

A Distributional Analysis of Upper Secondary School Performance

John Cullinana, Kevin Dennyb and Darragh Flanneryc*

a

JE Cairnes School of Business & Economics, National University of Ireland, Galway,

Ireland. Email: john.cullinan@nuigalway.ie
b

School of Economics & Geary Institute for Public Policy, University College Dublin,

Ireland. Email: kevin.denny@ucd.ie
c

Department of Economics, Kemmy Business School, University of Limerick, Ireland.

Email: darragh.flannery@ul.ie

* Corresponding Author Details
Corresponding Author: Dr. Darragh Flannery
Postal Address: Department of Economics, Kemmy Business School, University of Limerick,
Limerick, Ireland
Phone: +353 (0)61 202975

ABSTRACT
We examine the relationship between the distribution of upper secondary school performance
and a range of individual and school level characteristics using unconditional quantile
regression methods and data from Ireland. We find that determinants such as social class,
maternal unemployment, extra private tuition, and working part-time have differential effects
for low and high ability students and that important insights are lost by focusing on the
conditional mean. The implication is that while certain factors can impact on whether or not a
student is likely to proceed to higher education, other factors may affect where students go and
what they study.
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1. INTRODUCTION
The financial and non-pecuniary returns to higher levels of education are well documented.
Enhanced employment prospects and increased lifecycle earnings, as well as improved levels
of self-reported health, job satisfaction and general happiness, are all associated with greater
human capital accumulation (Flannery and O’Donoghue, 2017; Dolton and Sandi, 2017;
Dickson and Harmon, 2011; Oreopoulos and Salvanes, 2011). These links help motivate
studies that explore the determinants of participation and performance in higher education, as
well as at other levels of education. In this context, this paper focuses on the performance of
upper secondary students in Ireland in their terminal examination, since this performance is
likely to have a significant impact on whether a young person transitions to third level
education and may also influence where and what they study (Cullinan et al., 2013; Flannery
and Cullinan, 2014). More specifically, we examine the relationship between the distribution
of upper secondary school performance and a range of individual, socioeconomic and school
level characteristics using unconditional quantile regression methods.
Numerous previous Irish and international studies have examined upper secondary
performance and progression to tertiary education. Denny and Flannery (2017) provide a
summary of this literature, showing the potential role that graduate earning premiums and
socioeconomic factors play in determining participation in third level education. For example,
studies specific to Ireland have highlighted persistent inequalities in the social class or
socioeconomic composition of those in higher education (O’Connell et al., 2006; Smyth and
Hannon, 2007; McCoy and Smyth, 2011; Flannery and O’Donoghue, 2009; Denny, 2014).
Importantly, however, Flannery and Cullinan (2014) and Denny (2014) show that this
socioeconomic gap tends to be strongly mediated by attainment in secondary school, a finding
that is consistent with research from the UK (Chowdry et al., 2013). The implication is that one
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of the main, if not the main, reasons that young people from lower socioeconomic backgrounds
are less likely to progress to third level education is because they tend to do worse in upper
secondary education. This has strong implications for policy, since it suggests a limited role
for interventions at the point of entry to higher education, such as financial supports1. It also
suggests that a more complete understanding of the determinants of academic performance in
upper secondary education is required if we wish to address socioeconomic disparities in third
level outcomes.
In this context, one of the weaknesses in much of the literature to date has been a focus on how
potential determinants, such as socioeconomic status (SES), impact on the ‘conditional mean’
of secondary school performance. Using standard regression techniques, such as ordinary least
squares (OLS), most previous studies have tended to ignore the possibility that some
determinants of performance may have very different effects at different points of the
performance distribution. In fact, analysing the entire distribution of academic performance, as
opposed to just the conditional mean, is crucial. This is because significant information is likely
to be concealed by a mean analysis if some factors have meaningfully different impacts at say
low and high levels of achievement. Moreover from a policy perspective, where progression to
college is rationed, the effects of a given variable on attainment at different quantiles can have
very different implications. This is because attainment at lower quantiles may determine
whether an individual progresses to college, while attainment at higher quantiles may
determine which higher education institution (HEI) they chose to study at, or which course of
study they pursue. Therefore, in this paper, we estimate whether a range of factors such as
gender, social class and school type have differential effects on upper secondary attainment for
lower and higher ability students. This analysis, which is unique in the Irish context and rare
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Heckman and Carneiro (2002) and Dearden et al. (2004) also argue, for the US and UK respectively, that credit
constraints have a quite small impact on progression to third level education.
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in the international literature, has important implications for policy.
The paper is structured as follows: Section 2 presents a review of the relevant literature, while
Section 3 sets out the institutional context. Section 4 presents our data and methods and Section
5 the main empirical results. Finally, Section 6 summarises the implications of our results and
findings and concludes.

2. LITERATURE
There is a large international literature that examines the determinants of academic
performance in secondary school with a number of studies focussing on the role and importance
of SES. For example, Blundell et al. (2000) estimated that having a father in a professional
and/or managerial social class was associated with better A level attainment in the UK.
Guimarães and Sampaio (2013) find a similar result for Brazil, showing that higher household
income and parental education levels were associated with better performance in a university
entrance exam. Fuchs and Weissman (2007) used Programme for International Student
Assessment (PISA) data to show strong family background influences performance in
standardised reading, mathematical and science exams for second level students across a range
of countries. They also highlighted the positive role that factors such as the existence of formal
exit exams and greater school autonomy may have on academic performance. Weissman
(2016) focused on the mathematics score in PISA data from 2003 to estimate the relative impact
of family background, school resources, and institutional level factors on performance. He
found that resource inputs such as expenditure per student appear to have limited effects on
student achievement but that socioeconomic factors, such as parental employment status and
social class, had significant effects. Furthermore, using the number of books present in a home
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as a proxy for the educational, social, and economic background of the students’ families, it
was found that this has a large and significant effect on student performance.
Other factors such as school and class size may also impact student performance but the
evidence is mixed as to the direction of this impact. For example, Krassel and Heinesen (2014)
find that larger class sizes are negatively associated with exam performance in secondary level
education, while Denny and Oppedisano (2011) suggest that bigger classes lead to better results
when analysing PISA data for the UK and USA. On school size, Bradley and Taylor (1998)
present evidence from the UK that students in larger schools perform better, while ForemanPeck and Foreman-Peck (2006) show the opposite using Welsh data. Jepsen (2015) provides
a useful overview of the class size literature, while Leithwood and Jantzi (2009) and Humlum
and Smith (2015) provide good summaries of the prominent empirical work that has explored
the issue of school size.
School type may also be an influential factor, with Dearden et al. (2002), Sullivan and Heath
(2003) and Sullivan et al. (2014) all showing that private (fee paying) schooling raises
academic achievement and subsequent labour market outcomes2. Other notable studies have
shown a positive impact of the conversion of disadvantaged schools to academies on end of
school pupil performance (Eyles et al., 2016), that students in voucher based schools perform
worse than those in municipal based schools (Hinnerich and Vlachos, 2017), and that teacher
abilities have a negligible impact on average student achievement but the achievement of highaptitude students improved when matched with teachers with high cognitive abilities and
suffered when matched with teachers with high social abilities (Gronqvist and Vlachos, 2016).

2

Since school type is to some extent a choice variable, controlling for endogeneity may be important. An analysis
of performance in PISA tests for Ireland found that once selection was controlled for, the apparent benefit of fee
paying schools disappeared (Pfefferman and Landesman, 2011)
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In an Irish context, Denny (2010) and Denny and Flannery (2017) provide evidence that being
female, higher paternal SES, and higher parental education levels may all positively influence
a young person’s performance in upper secondary education. Other studies to have specifically
explored upper secondary exam performance in Ireland include Smyth (1999), who used data
from 1994 to show a similar social gradient while controlling for a range of school level factors,
such as school organisation and pupil involvement in extracurricular activities e.g. sport. More
recently, Smyth (2009) explored the impact of extra paid tuition (outside of normal schooling)
on student performance and found that private tuition yields no advantages in terms of upper
secondary examination performance when other factors such as student aspirations and
quantity of homework hours are accounted for. Furthermore, Lunn et al. (2013) used the 2007
wave of the School Leavers Survey to show evidence of the positive impact that participating
in sport can have on upper secondary exam performance, while Smyth and McCoy (2013)
provide a useful summary of studies that have focused on the potential influence that school
and teacher characteristics may have on broader upper secondary outcomes.
While insightful, all of the aforementioned studies focused on the impact of one or more
determinants on the conditional mean of an outcome variable, such as secondary school
performance. In other words, they all ignored the possibility of differential effects of
determinants across the distribution of performance outcomes. As noted, this may be
problematic if certain factors (in)significantly influence performance depending on the point
of the achievement distribution that an individual lies. Studies such as Gorry (2016),
Lounkaew (2013), Haile and Nguyen (2008), and Eide and Showalter (1998) are some of the
few previous studies that have considered this issue using quantile regression methods. For
example, Gorry (2016) focused on the impact of sports participation on the grade point average
(GPA) of American high school students and showed a greater impact for students in the lower
end of the GPA distribution.
5

In other earlier studies, Lounkaew (2013) used PISA literacy test scores in Thailand to show
significant variation in the impact of socioeconomic and school level factors across the
achievement distribution, while Haile and Nguyen (2008) investigated determinants of high
school students’ academic attainment in mathematics, reading and science in the US, finding
that Blacks and Hispanics tend to fare worse in their attainment at higher quantiles, particularly
in science. They also showed that the effects of family background factors such as parental
education and father’s occupation varied across quantiles of the test score distribution. Eide
and Showalter (1998) explored the impact of school characteristics on the change in math
performance in US high school students from sophomore to senior year and found significant
differences in the impact of variables such as school expenditures and school year length across
the distribution in comparison to the average effects. For instance, they found that increased
per pupil expenditures helped increase maths performance for those in the lower end of the
achievement distribution but had no impact on those at the upper end, while the average effect
was not found to be significant. Such findings illustrate the value of moving beyond the mean
when considering student academic performance, something that is done in this paper.
Overall, while a small number of papers have considered the distribution of academic
performance in secondary school, the vast majority of studies have employed a conditional (as
opposed to unconditional) quantile regression approach, a notable exception being Lounkaew
(2013). This is potentially problematic, since according to Borah and Basu (2013), conditional
quantile regression can generate results that are hard to interpret in a policy or population
context. Moreover, they may not be generalizable. Unconditional quantile regression, on the
other hand, provides results that are more interpretable, since it marginalizes the effect over the
distributions of the other covariates in the model (Borah and Basu, 2013). A further drawback
of a number of previous studies is a focus on just one possible determinant of academic
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performance. Our unique dataset provides a range of student, socioeconomic and school level
characteristics that can be considered.

3. INSTITUTIONAL CONTEXT
HEIs in Ireland include universities, institutes of technology (IoTs), colleges of education
(CoEs), as well as a small number of other public and private colleges, with a competitive entry
system based mainly on grades achieved in their terminal upper secondary examination,
otherwise known as the Leaving Certificate. These grades are converted into a points score
generally referred to as Central Applications Office (CAO) points, with the number of points
an individual receives helping to determine the type of course they can pursue. HEIs allocate
places to students with the highest CAO points who wish to take that course, subject to
constraints on course student numbers. As the number of students applying for places generally
exceeds the supply, the system is typified by excess demand. Therefore, performing as well as
possible in the terminal upper secondary examination is significant in an Irish context.
In addition, the type of course pursued is also heavily influenced by this Leaving Certificate
performance, as there is considerable heterogeneity in the number of CAO points necessary to
pursue different pathways and programmes of study. Universities and CoEs generally provide
honours bachelor degree level courses with a focus on more traditional academic fields of study
such as health, social sciences and humanities. This sector is generally seen as more
‘prestigious’ relative to the IoT sector, where both ordinary and honours bachelor degrees and
a focus on engineering, construction and care courses are more common. These differences are
reflected in the fact that entry to the university sector generally requires a higher number of
CAO points compared to a course in an IoT – see McCoy and Smyth (2011), Denny (2014)
and Flannery and Cullinan (2017) for more in depth considerations of these differences. As
7

McCoy and Smyth (2011) also note, participants in the different sectors face different
employment prospects, with a higher probability of employment for those with a university
education (Kelly et al., 2010). Therefore, if upper secondary school performance is influenced
by an individual’s SES or other factors, the extent of that influence may not necessarily prevent
participation in higher education, but may affect the type of study and subsequent career path
of that individual in the Irish education system.
Young people in Ireland typically spend 5 or 6 years in upper secondary education before
taking their terminal exam. The length of time may vary depending on whether a student
completes a transition year programme; this is an optional extra year of study between lower
and upper secondary school and is free from formal examinations that may be offered within a
school. Secondary schools in Ireland are largely State funded and of the 763 secondary schools
in Ireland in 2016, only 52 (7%) were fee paying (Department of Education and Skills, 2017).
All school types follow the same State prescribed curriculum and take the same State public
examinations, including the Leaving Certificate examinations. From a policy perspective,
second level schools that are deemed to be underprivileged may access supplementary
resources such as extra learning support for teachers and a home-to-community liaison
programme through the Delivery of Equality of Opportunity In Schools (DEIS) system
(Department of Education and Science, 2005).

4. DATA AND METHODS
4.1 Data
The data used is from the 2007 wave of the School Leavers’ Survey (SLS) from Ireland, with
school leavers who exited the second-level system in the 2004/05 academic year providing the
8

reference cohort for the survey. The SLS is based on a stratified random sample of those leaving
the second-level system, with a total sample size of 2,025 respondents3. It collects a wide range
of individual, demographic, social, school, education and labour market related information.
The SLS dataset also contains the Leaving Certificate examination grades of the student which
is used to calculate the CAO points they achieved. Furthermore, information on whether or not
an individual has undertaken any extra private tuition outside of regular school hours while in
upper secondary education is available, as are data on whether a student participated in a
transition year programme while in school and whether they worked in part-time employment
or participated in formal sporting activities while in their final year of study.
Information on whether individuals applied to enter higher education is also available in the
SLS, as are certain school-level variables such as whether the student attended a school that is
fee paying or not, or if a school is designated as having DEIS status, and these are also included
in our analysis. We also include a dummy variable for whether a student attended a large
school, defined as one above the median enrolment size of schools within our sample (over 693
students). Our focus is on young people that completed upper secondary education and their
Leaving Certificate examination. Of the 2,025 young people surveyed, 1,221 did so. Using
only those with reliable examination result information from this group leaves us with an
estimation sample of 1,032 individuals. Summary statistics for our sample and a more detailed
description of these variables are presented in Table 1.
[Insert Table 1 about here]
To better explore heterogeneity around the mean of our school performance variable, we also
present kernel density functions of CAO points across some of our key independent variables,
namely parental social class and gender. Figure 1 illustrates the social gradient in performance
3

See Byrne et al. (2008) for more details on this dataset.
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with those from higher socioeconomic backgrounds (higher or lower professional) more
heavily concentrated towards the upper end of the performance distribution relative to those
from non-manual, skilled manual, semi-skilled or unskilled manual backgrounds. For gender
we see little difference between males and females at the bottom of the performance
distribution, while females outperform males at the upper end of the distribution – see Figure
2.
[Insert Figure 1 and Figure 2 about here]
4.2 Methods
In order to model the relationship between upper secondary school performance and the
personal, socioeconomic, and school characteristics listed in Table 1, we use a number of
estimation approaches. To begin, we first estimate a standard linear regression model, such
that:
𝐶𝐴𝑂$ = 𝛽' + 𝛽) 𝐗 $ + 𝜀$

[1]

where 𝐶𝐴𝑂$ represents the CAO points of student 𝑖 and 𝐗 $ is a vector of student- and schoollevel characteristics such as gender, parental social class, parental employment status and
school size. 𝛽) is a vector of parameters to be estimated and 𝜀$ represents the error term.
As mentioned previously, one of the main contributions of this study is to go beyond a
conditional mean analysis such as provided by an OLS estimation of Equation [1]. To this end,
we also estimate the unconditional quantile regression (UQR) model proposed by Firpo et al.
(2009)4. This technique is similar to that used in Lounkaew (2013) and has been applied in

4

The quantile regressions of Koenker and Basset (1978) model conditional quantiles but the interpretation of
these is less straightforward than the approach here since individuals can be, for example, at a high unconditional
quantile but a low conditional one, or vice versa.
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other fields of economics such as labour (Galego and Pereira, 2014), development (AgyireTettey et al., 2017), health (Borah and Basu, 2013) and hedonic house price models (Fortin et
al., 2011). The UQR technique is based on the use of the re-centered influence function (RIF).
To estimate the UQR model we initially calculate the RIF of the dependent variable (CAO
Points), where the RIF for the τth quantile is given as:
𝑅𝐼𝐹(𝑌; 𝑞45 ) = 𝑞45 +

𝜏 − 𝐷(𝑌 ≤ 𝑞45 )
𝑓<= (𝑞5 )

[2]

where 𝑓<= (𝑞5 ) is the marginal density of Y at point 𝑞5 estimated by kernel density methods, 𝑞5
is the sample quantile and 𝐷(𝑌 ≤ 𝑞45 ) is an indicator function determining whether the outcome
variable is less than the 𝜏 quantile or otherwise.
As noted by Agyire-Tetty et al. (2017), a key feature of the RIF approach as developed by
Firpo et al. (2009) is to replace the outcome variable with the estimated RIF and then regress
this against a set of explanatory variables. Furthermore, Firpo et al. (2009) show that the RIF
quantile regression model may be estimated using OLS with the expected value of the influence
function equal to zero. Thus, this approach allows the estimation of partial effects for each
covariate at various points across the distribution. For our study, this will translate as the
marginal impact of our covariates on CAO Points at a given CAO percentile and for the purpose
of our analysis we present results at the 20th, 40th, 60th and 80th percentiles.

5. EMPIRICAL RESULTS
In Table 2 we present a series of linear regression models with different covariates, estimated
using OLS. Common to all the models is a set of dummy variables indicating age, gender,
socioeconomic background, whether the person’s mother is a homemaker, whether their father
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is disabled and whether each parent is unemployed. We then consider the consequences of
adding additional covariates including school characteristics. What is clear from the first
specification is that parental background and labour market status have large effects. For
example, a child from the lowest socioeconomic category (social class 3) will achieve, on
average, almost 70 points fewer compared to one from the highest category. This is over one
half of one standard deviation and given the highly competitive nature of entry (the so-called
‘points race’) this could translate to a significantly inferior outcome for a student. As an
illustration of the potential importance of an additional 70 points, the minimum entry points to
study Science in one Irish university in 2016 was 380, while the corresponding minimum to
study Arts was 330. Previous research has shown significantly higher average earnings for
Science graduates compared to Arts graduates in Ireland (Kelly et al., 2010). The advantage
associated with being female is much smaller, around 23 points. Either parent, and particularly
the mother, being unemployed has a much larger negative effect on attainment as does the
father being disabled, which carries a significant penalty of just under 70 points5.
[Insert Table 2 about here]
In the second column we add three activities which might enhance or detract from students’
studies: whether the student worked part-time, whether s/he availed of private tuition, as well
as whether the student was active in sport. Clearly these may be correlated with unobservable
characteristics and therefore the estimated parameters may not be causal effects. We find all
have a practically and statistically significant association with performance in this model, with
working part-time leading to a reduction of 31 points on average and receiving extra private
tuition resulting in 29 extra points. Intuitively, one might expect that students who are involved

5

We have excluded the student’s own disability status and their mother’s since neither is statistically significant
at the 5% level. Interestingly, if we interact paternal disability with the student’s gender it is clear that it is
essentially daughters who are affected by this and not sons.
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in sport are both less academic by nature and/or are spending less time studying. However our
finding that ‘sporty’ students do better is consistent with the bulk of the literature on the
subject6. In terms of magnitude, the coefficient is comparable to that of gender. In this model
the advantage associated with being female is about 50% larger than the first model.
In the third specification we add several variables associated with the school: whether the
student took a transition year (a less academic school year between junior and senior cycles),
if the school is fee paying, if it has DEIS status (a marker for being from a disadvantaged area),
and if it is a relatively large school. While transition year is a characteristic of the student, in
practice the variation in this is largely between schools. DEIS status will be negatively
correlated with SES which explains the negative coefficient and also the smaller coefficients
on social class compared to the previous models. By the same logic, one expects fee paying
schools to do better, however the effect is not statistically significant. The simple difference in
points between these types of schools in our sample is 78 (=413-335). Anecdotally, many
parents seem to believe there is a causal effect on points from sending their children to fee
paying schools. The results here suggest the correlation is spurious in the sense that once the
model has sufficient controls the effect goes away7.
The final specification adds a dummy variable for whether the individual applied to enter
higher education. This could be interpreted as a marker for student ambition or an academic
temperament. On the other hand, it could clearly be endogenous in that sense that the decision
to apply could reflect their expected results. Nonetheless it is interesting to see that such
students report significantly higher points levels here, by about 80 points.

6

See Pfeifer and Corneliẞ en (2010) for a recent application. Bradley et al. (2013) analyse a single school in
Ireland and find the same pattern as we do.
7
This shows that selection on observables is sufficient to explain the apparent premium to fee paying schools.
Pfefferman & Landesman (2011) compare fee paying status of schools using Irish PISA data. They find that
allowing for selection on unobservables is sufficient to drive the estimated benefit of fee-paying schools to zero
(or less).
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The unconditional quantile regressions are presented in Table 3 using the same specification
as the last model in Table 2, which is repeated in the first column to facilitate comparison. We
estimate four models corresponding to the 20th, 40th, 60th and 80th percentiles of the dependent
variable. If one considers the dummy variables for social class 2 and 3, it is noticeable that they
are larger in magnitude for the higher percentiles and indeed are not statistically significant for
the 20th percentile. So for weaker students, they are generally not helped nor hindered by their
socioeconomic background. By contrast, at higher percentiles these effects very much come
into play – see Figure 3(a). This is important as who gets high points determines access to the
more prestigious university courses such as medicine, law and engineering. Policy discussions
around access tend to focus simply on what proportion of particular demographic groups
progress to university. These results suggest that attention should also be paid to which course
they progress to, since this is where at least some of the socioeconomic gradient may be
revealed. One could seriously underestimate the extent to which SES influences educational
attainment if one only considers quantity and not quality also. A similar pattern holds with
regard to the negative effect of students working part-time while preparing for their exams,
with a relatively small effect at the 20th percentile and the effect doubling higher up the
distribution – see Figure 3(b).
[Insert Table 3 and Figure 3 about here]
The opposite pattern exists with regard to the mother’s unemployment status where the effect
is much larger at the bottom of the distribution than elsewhere – see Figure 3(c). This is also
true for the coefficient on private tuition which is small and not statistically significant other
than for the 20th percentile (see Figure 3(d)). Interpreted causally, it suggests that private tuition
may help avoid achieving very low points but are of little benefit otherwise. Variables such as
this, where the effects are greatest in the left tail of the distribution of the dependent variable,

14

are likely to influence whether a student progresses to third level (or not) and if they do it will
most likely be to less prestigious low-point degree courses. Overall what is clear from Table 3
and Figure 3 is that there is a great deal to be learned from going beyond the analysis of the
effect of a variable on the mean as one does with OLS8.

6. CONCLUSION
With evidence that socioeconomic gaps in higher education participation may be strongly
mediated by attainment in secondary school, a more complete understanding of the
determinants of academic performance in upper secondary education is warranted. However,
the main focus of previous research has been on how potential determinants, such as SES,
impact on the conditional mean of secondary school performance. Furthermore, most studies
that have examined the distribution of academic performance have tended to employ a
conditional quantile approach.
In this paper we present an unconditional quantile regression model of upper secondary
academic performance to consider the importance of a range of factors such as gender, social
class and school type, something that is distinctive in the Irish context and rare in the
international literature. We find that variables such as social class, mother’s employment status,
working part-time and engaging in private tuition have differential effects for low and high
ability students. For example, we show that the negative effects of lower social class are
stronger at the higher percentiles of achievement and not statistically significant for those at

8

As an extension to this analysis we also used decomposition methods to further examine the gender gap in
attainment. In particular we applied the conventional Blinder-Oaxaca decomposition to the mean (i.e. using the
OLS models) as well as across the distribution. Overall this decomposition analysis did not reveal any particularly
interesting or informative results and therefore we do not present them here. They are however available from the
authors on request.
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the 20th percentile. Therefore, for weaker students, they are generally not helped nor hindered
by their socioeconomic background but those at higher percentiles are negatively impacted by
lower social class. This is important as who gets high points determines access to more
prestigious university courses. From a policy perspective, it suggests that attention should also
be paid to potential socioeconomic gradients in the type of programmes young people enter in
higher education, as well as the more general question of participation.
In considering the results of this analysis, a number of caveats should be borne in mind. Firstly,
the data utilised is relatively dated. However, as the SLS was discontinued after the 2007 wave,
it is the latest available dataset to contain information on students’ terminal upper secondary
examination performance in Ireland. While more recent data would be desirable, we have no
evidence or reason to believe that the relationships observed in our analysis should have
deviated to any great extent in the past ten years. Another caveat to highlight is the potential
endogeneity of some of our explanatory variables. While causal identification of the effects of
these factors on upper secondary exam performance would be preferred, limitations with our
data mean this is not possible here. This may provide fertile grounds for future enquiry.
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Table 1: Variable Definitions and Sample Descriptive Statistics
Variable Name
Dependent Variable
CAO Points
Independent Variables
Age 20+
Female
Disability
Social Class

Mother Homemaker
Father Disabled
Father Unemployed
Mother Unemployed
Worked Part-time
Private Tuition
Sports
Transition Year
Fee Paying School
DEIS School
Large School
Applied for Higher
Education

Variable Description

% or Mean (SD)

= Number of points achieved in the Leaving Certificate
examination
= 1 if student was aged > 20 when taking Leaving Certificate; 0
else
= 1 if student is female; 0 else
= 1 if student has chronic illness or disability; 0 else
= 1 if father’s/mother’s social class is higher or lower professional
= 2 if father’s/mother’s social class is non-manual or skilled
manual
= 3 if father’s/mother’s social class is semi-skilled or unskilled
manual
= 4 if father’s/mother’s social class is unspecified
= 1 if mother is a homemaker; 0 else
= 1 if father is disabled; 0 else
= 1 if father is unemployed; 0 else
= 1 if mother is unemployed; 0 else
= 1 if student worked part-time during term time in school; 0 else
= 1 if student undertook extra private tuition; 0 else
= 1 if student was involved in regular sporting activity during
Leaving Certificate year; 0 else
= 1 if student undertook a transition year in school; 0 else
= 1 if student attended a private fee paying school; 0 else
= 1 if student attended a DEIS designated school; 0 else
= 1 if student attended a large school; 0 else
= 1 if student applied to go to higher education; 0 else

Observations

340.65 (128.82)

20.44%
54.84%
4.10%
39.34%
42.24%
16.76%
1.66%
26.16%
3.20%
5.03%
3.01%
53.39%
49.70%
31.78%
46.02%
7.65%
15.89%
47.57%
82.84%
1,032

Source: Analysis of SLS data for 2007.
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Table 2: Linear Regression Models of Upper Secondary Performance

Age 20+
Female
Social Class 2
Social Class 3
Social Class 4
Mother Homemaker
Father Disabled
Father Unemployed
Mother Unemployed

(1)
-17.1
(7.50)***
22.6
(2.98)**
-59.9
(7.23)***
-69.7
(6.52)***
3.0
(0.08)
-23.7
(2.78)**
-66.2
(3.07)**
-40.8
(2.32)*
-68.3
(2.99)**

Dependent Variable: CAO Points
(2)
(3)
-15.5
-14.7
(6.79)***
(6.12)***
31.4
33.9
(4.15)***
(4.68)***
-54.1
-41.4
(6.62)***
(5.10)***
-61.1
-50.5
(5.79)***
(4.92)***
-2.9
0.8
(0.08)
(0.02)
-23.0
-20.6
(2.73)**
(2.53)*
-60.5
-58.6
(3.17)**
(2.98)**
-36.7
-26.1
(2.11)*
(1.62)
-58.5
-50.6
(2.66)**
(2.29)*
-30.9
-31.9
(4.02)***
(4.31)***
28.5
19.5
(3.81)***
(2.74)**
32.8
28.1
(4.13)***
(3.68)***
44.1
(5.71)***
26.1
(1.75)
-66.2
(5.97)***
-16.8
(2.09)*

728.2
(15.72)***

679.1
(14.45)***

696.8
(14.81)***

(4)
-13.2
(5.54)***
32.9
(4.67)***
-37.0
(4.72)***
-49.0
(4.93)***
-9.0
(0.28)
-19.2
(2.50)*
-52.2
(2.84)**
-20.6
(1.38)
-50.4
(2.21)*
-32.7
(4.59)***
13.1
(1.90)
28.4
(3.84)***
41.0
(5.56)***
19.0
(1.29)
-60.6
(5.76)***
-18.0
(2.31)*
81.1
(7.56)***
597.1
(12.20)***

1,032
0.165
0.151

1,032
0.204
0.188

1,032
0.271
0.252

1,032
0.323
0.306

Worked Part-time
Private Tuition
Sports
Transition Year
Fee Paying School
DEIS School
Large School
Applied for Higher Ed.
Constant
Observations
R2
Adj-R2
Source: Analysis of SLS data for 2007.

Notes: The table presents estimated coefficients from linear regression models of CAO Points estimated using OLS. All
models include NUTS 3 regional dummies (coefficients not shown). Absolute t statistics are in parentheses. *** denotes
statistically significant at 1%, ** denotes statistically significant at 5%, and * denotes statistically significant at 10%. Standard
errors are robust and clustered at school level.

24

Table 3: Unconditional Quantile Regression Models of Upper Secondary Performance
Age 20+
Female
Social Class 2
Social Class 3
Social Class 4
Mother Homemaker
Father Disabled
Father Unemployed
Mother Unemployed
Worked Part-time
Private Tuition
Sports
Transition Year
Fee Paying School
DEIS School
Large School
Applied for Higher Ed.
Constant
Observations
R2
Adj-R2

OLS
-13.2
(5.54)***
32.9
(4.67)***
-37.0
(4.72)***
-49.0
(4.93)***
-9.0
(0.28)
-19.2
(2.50)*
-52.2
(2.84)**
-20.6
(1.38)
-50.4
(2.21)*
-32.7
(4.59)***
13.1
(1.90)
28.4
(3.84)***
41.0
(5.56)***
19.0
(1.29)
-60.6
(5.76)***
-18.0
(2.31)*
81.1
(7.56)***
597.1
(12.20)***

RIF 20
-3.40
(-0.68)
26.7
(-1.94)
-16.8
(-1.30)
-18.6
(-1.02)
-4.9
(0.13)
-18.4
(-1.26)
-93.5
(2.35)*
-30.9
(-0.98)
-110.6
(2.70)**
-23.5
(2.09)*
45.6
(3.68)***
16.5
(-1.25)
43.1
(3.73)***
8.4
(-0.37)
-64.7
(3.07)**
-14.9
(-1.12)
153.9
(6.41)***
209.1
(2.08)*

RIF 40
-25.2
(5.05)***
47.9
(3.80)***
-43.8
(3.35)***
-72.4
(3.96)***
-4.5
(0.11)
-27.7
(1.83)
-88.4
(2.38)*
-25.4
(1.01)
-89.4
(2.25)*
-49.2
(3.96)***
19.2
(1.63)
41.6
(3.44)***
48.2
(3.77)***
18.8
(0.79)
-92.4
(5.04)***
-19.1
(-1.38)
121.3
(6.80)***
807.1
(8.26)***

RIF 60
-21
(7.12)***
53.7
(4.81)***
-56.2
(4.59)***
-81.5
(5.24)***
21.26
(0.48)
-29.1
(2.54)*
-54.6
(1.97)*
-1.3
(0.06)
-57.0
(2.08)*
-39.1
(3.56)***
4.5
(0.42)
52.4
(4.65)***
57.7
(4.86)***
32.7
(1.46)
-51.2
(3.60)***
-29.4
(2.43)*
55.9
(4.38)***
866.7
(14.15)***

RIF 80
-12.5
(6.09)***
34.7
(3.20)**
-42.3
(3.57)***
-74.2
(5.23)***
38.5
(0.81)
-13.1
(1.17)
-32.6
(1.55)
-12.7
(0.64)
-10.9
(0.42)
-46.6
(4.71)***
-10.3
(0.98)
24.5
(1.87)
51.8
(4.72)***
35.5
(1.35)
-26.5
(2.27)*
-35.7
(3.32)***
13.3
-1.19
814.8
(19.60)***

1,032
0.323
0.306

1,032
0.205
0.185

1,032
0.262
0.243

1,032
0.245
0.226

1,032
0.160
0.139

Source: Analysis of SLS data for 2007.
Notes: The table presents estimated coefficients from unconditional quantile regressions of CAO Points with results for the
20th, 40th, 60th and 80th percentiles. All models include NUTS 3 regional dummies (coefficients not shown). Absolute t
statistics are in parentheses. *** denotes statistically significant at 1%, ** denotes statistically significant at 5%, and * denotes
statistically significant at 10%. Standard errors are robust and clustered at school level.
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Figure 1: CAO Points Distribution by Social Class
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Source: Analysis of SLS data for 2007.
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Figure 2: CAO Points Distribution by Gender
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Source: Analysis of SLS data for 2007.
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