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Abstract: Education is considered to be one of the main factors of development, economic growth
and social progress. No country can achieve sustainable economic development without substantial
investment in human capital. In Spain, school failure represents one of the main problems in the
educational system, with potentially dramatic consequences for the basic competences required in
the labour market and job instability, with the risk of economic and social exclusion. In this paper, we
aim to identify the factors that define the risk of school failure in Madrid (Spain) by applying logit
models. In this process we use a definition of school failure risk which relates to the probability of
scoring below level 2 in the evaluation of competences (diagnostic assessment), and we use grade
retention as a proxy of school failure. The variables included in the model cover several areas, such
as personal, family and school characteristics. The results show that it is important that the policies
to strengthen the educational system begin with early childhood education, as educational delay
symptoms are detected, and it is necessary to intensify efforts towards personalized assistance to
help identify potential learning problems, especially in those groups in the worst socioeconomic
situations, which are most at risk of school failure.
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1. Introduction

The significant consequences of school failure and school dropout, both at the in-
dividual and societal levels, have generated extensive academic literature and political,
economic and social interest at both the national and international levels. International
organisations, such as the United Nations in its Sustainable Development Goals—SDG-4,
defend education as an enabler of upward socioeconomic mobility and an engine for the
reduction of inequalities, with consequences for society: inequalities inhibit economic
growth, fuel instability and intolerance, and drive fragmentation by deepening social
gaps [1]. Target 4.1 of SDG-4 is to ensure that by 2030 “all girls and boys complete free,
equitable and quality primary and secondary education leading to relevant and effective
learning outcomes” [2]. The non-completion of compulsory education is linked to the
phenomena of school failure and dropout.

Although there is no consensus in the specialised literature on the consideration of
school failure, “it can be used both to refer to the results of an individual and to those of
the educational system that educates them” [3]. Its conceptualisation and measurement
is adapted to different levels and agents of the education system: pupils (the personal
micro-level), schools (institutional meso-level) or the region (macro-level).

School failure (and early dropout) is usually centred at the secondary stage; low
academic performance in previous educational stages may be the origin and cause of later
failure and dropout. Therefore, competency and diagnostic tests carried out during the
primary and secondary stages are essential to identify the pupils with the lowest levels
of competences, with these being those with the greatest basic difficulties in educational
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development, and therefore potential school failure and drop-out pupils. The identification
of pupils with the lowest levels of competences, and their weight in the classroom, are
factors to be taken into account when designing educational policies against school failure.
Performance in key competences is one of the indicators of Objective 2 of the Europe
2020 strategy, and the European Council established that the percentage of fifteen-year-
old pupils with low performance in reading, mathematics and science should be less
than 15% in 2020. The consequences at an individual level for people with low skill
levels include greater complications in their labour market insertion: jobs with lower
qualifications and pay, with less stability, and when they lose their jobs, they have longer
unemployment periods until they find the next one [4]. The country-level consequences of
high levels of educational failure are associated with lower long-term economic growth and
increased social polarisation [5]; high levels of educational attainment, however, can have
a broad positive impact that will last for generations to come, enabling the sustainability of
societies [1].

The Programme for International Student Assessment (PISA) tests use “PISA failure”
as an indicator of failure for the group of pupils who do not reach level 2 skills. In PISA
2018, Spain had 25% of pupils below level 2 in mathematics proficiency, compared to
22% in the EU and 24% in the OECD. These values are far from reaching the Europe 2020
target, for which the threshold was set at 15%. In Spain, regional analysis shows important
differences. In the region of Madrid, the position is slightly below the Spanish average, at
23%, which is between the EU and OECD levels. In relation to scientific competence, Spain
matches the OECD average at 22%, and the region of Madrid improves on the national
figure and matches the EU average, at 21% [6]. In addition, Madrid is the case study
of interest, because it is the third Spanish region with regard to the number of students
enrolled in secondary education, after Andalusia and Catalonia, and it has the highest
diversity in school ownership.

In this research, the aim is to identify the factors of school failure in relation to the
proficiency levels determined by diagnostic tests in the specific case of the region of Madrid
(Spain). The regional diagnostic tests were carried out following the model of the PISA
tests, and therefore the PISA failure indicator can be transferred to consider pupils at
risk of failure when they have a competency level below 2 in these diagnostic tests. The
use of these diagnostic tests in the region of Madrid has a fundamental advantage when
compared with the PISA tests, because it is not a sample of pupils and schools, but of the
population, as the tests have a census nature.

In order to achieve this objective, firstly, the concept of school failure and its deter-
minants are reviewed theoretically, and a literature review is included which analyses
failure, and its causes and consequences. Secondly, we construct the database that allows
us to analyse school failure through the diagnostic tests of the region of Madrid for the
fourth year of compulsory secondary education in 2019; we define the failure indicator,
equivalent to that of PISA; and we choose the explanatory variables that will be tested as
potential causes. For this purpose, an econometric methodology was chosen to estimate
the probability models and to determine the variables that favour or disadvantage these
pupils. Repetition and the socioeconomic level of the pupil are the key variables in the
risk of failure. The results of this research provide guidance to education policy makers to
design measures that reduce school failure and favour the present and future sustainability
of the education system and society.

7

2. School Failure: Conceptualization, Causes and Consequences
2.1. Conceptualization

At a macro level, school failure focuses on a region or country, and it is normally
international institutions and organisations that develop the measurement methodologies,
which are then carried out autonomously and harmonised by each area for international
comparison. The OECD [7], for example, considers school failure during the compulsory
education stage to be those pupils whose academic performance is significantly below the



Sustainability 2021, 13, 9895

30f20

average (arithmetic mean) for their age group, i.e., pupils with low academic performance;
the process of failure continues after finishing compulsory schooling, referring to pupils
who drop out of school at that time, which is considered educational abandonment; and
finally, during the working stage, those who do not achieve adequate preparation to
develop their professional life [8].

The European Union [9] counts school failure as the proportion of young people
who have not completed compulsory education in each country. The measurement of this
concept has some methodological limitations, as well as not having a uniform definition
for international comparison [8]. Spain associates the school failure rate with the failure to
complete secondary education, and this characteristic is determined by national legislation,
but it is not the same for the rest of the European countries.

Lacasa [10] conducted an in-depth review of the different definitions and ways of
calculation used in Spain since 2000 [10]. The first of these is based on the Ministry of
Education and Science, which measures school failure as the percentage of pupils who do
not obtain the qualification certifying successful completion of compulsory education [4].
The basis on which it is usually calculated is the number of pupils enrolled in the last
year of compulsory education, and this indicator is defined as direct failure. Secondly, the
Ministry of Education and Science calculates the gross graduation rate as the percentage
between the number of pupils who have obtained the Compulsory Secondary Education
(ESO in Spanish) diploma and the number of people who are 15 years old on 1 January
of the year in which the indicator being measured ends; from this value, gross failure is
defined as the percentage who do not graduate (100%—the gross graduation rate). In this
measurement, early leavers are taken into account, but the number of repeaters in each
year and other demographic problems that may vary the size of the cohorts and directly
influence the calculation of the indicator are not considered.

A third way of measuring school failure from the data provided by the Labour Force
Survey (LFS) is the LFS failure or school dropout rate, which is calculated as the percentage
of 20-24 year-olds who did not obtain the compulsory education qualification. School
dropout is therefore an indicator of school failure, as is early school leaving. This definition
is used at an international level, and the European Union included it in the 2020 objectives,
specifically indicating that it should be below 10% for the EU, and 15% for Spain, which
started from higher values than the rest.

At both a macro and school level, tests on competencies (PISA, PIRLS and TIMSS at
an international level, and diagnostic tests at a national and regional level) are particularly
relevant. According to the OECD, and as it appears in different research [4,11], it is
considered that a pupil does not have the minimum knowledge required if they obtain a
score in the competency tests below level 2 (levels 1 (1a and 1b) and <1, from a maximum
evaluation of 5); using this measurement, we speak of PISA school failure, counting this
percentage of pupils in a classroom or educational centre.

The importance of using measurements of failure related to proficiency levels is well
documented in the literature. Several studies [4,12-15] show that reaching level 1 or lower
reduces the probability of a pupil completing compulsory education. These authors point
out, for the case of Spain, that pupils who do not reach PISA level 2 in the science test lack
sufficient science skills to participate actively in everyday life or work situations related
to science or technology, and reading skills may not lead to future success but, without
them, there is an increased risk of encountering barriers to employment, reduced financial
security and a worse social situation.

PISA failure is transferable to the national diagnostic tests conducted in Spain in each
region. These tests, differentiated by subjects equivalent to those of PISA, have scales
relating to proficiency levels, and it is possible to define and calculate school failure in an
equivalent way in the regional diagnostic tests. The competency tests provide information
on individual pupils, and they can compare their results with the average of their class,
their school, and even their autonomous region and country. The average value of their
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competences should be a positive element for the evaluation and continuing improvement
of pupils” academic progress.

School failure is not a matter inherent to the pupil himself; thus, an interpretative
framework is needed to help explain and understand all of the variables. This framework is
the so-called “intersectionality” [16] that determines the different factors and systems that
influence school failure by considering the interdependence, interaction and intersection
between them [17]. The potential factors include the sectoral structure of the area, the
ease of finding a job without higher education, the level of income, state investment, the
importance of human capital and the unemployment rate, as well as other factors innate to
the pupil that are more difficult to act upon [18].

2.2. Factors of the School Failure

There are elements internal and external to the education system that affect school
failure, and they can act with greater potency when pupils have prior conditions that
hinder their academic development. Therefore, it is essential to identify pupils who are
at risk of failure at an early stage, so that interventions can be established to minimise
dropout rates [19].

The process of school failure and dropout has been extensively analysed in the aca-
demic literature, which has focused mainly on the detection of factors that can be considered
to be direct causes of failure and subsequent dropout. These factors have a temporal dimen-
sion which generally corresponds to the moment in time when the failure indicators are
calculated; however, determinants are also found for which the temporal dimension is prior
to failure. The latter can be considered as leading factors, because they influence failure,
but information on them is available prior to the failure, allowing for early intervention.

Among these factors is the earlier-stage suitability rate [10,20]. The suitability rate
is the percentage of pupils of the considered age who are enrolled in the course that
corresponds to their age [20]. Both the suitability rate and its complementary measurement,
the repetition rate, are leading factors of school failure. Repeating a year can be considered
to be a predictor of dropout [6,19,21,22].

Another leading factor that is related to failure and dropout is absenteeism. When
pupils accumulate unjustified absences, their academic performance suffers [4,5,23]; the
repetition of extended absences over time reduces the pace of learning, and signs of
a possible school delay begin to appear, which, if not solved in time, would lead to
subsequent dropout [24]. Fernandez-Enguita [21] points out that the average number of
unexcused absences is very high among early school leavers, which can be considered an
indication of the relationship between both variables. Absenteeism, therefore, has negative
effects on academic outcomes, in addition to other negative effects on socioemotional
learning outcomes (self-efficacy, self-management and growth mindset), and causes a
reduction in the social and educational engagement of the absentee [23].

The important consequences of school failure and dropout, both at an individual and
society-wide level, have led to the creation of extensive literature on these phenomena. The
classification of variables that are potential factors of school failure and drop-out differs
according to the research. In this report, they will be grouped according to Romero and
Hernandez [25], who separate them by the type of cause, dimension and scope (Table 1).
This classification, considering exogenous factors, as opposed to endogenous factors, has
its origin externally, or by virtue of external roots, such that it can facilitate the work of
designing the strategies and policies of the different agents involved in the process of
school failure and dropout.

2.2.1. Endogenous Variables

Among the personal factors that have an impact on school failure and dropout are
motivation, self-concept and self-esteem, academic results in early stages, the suitability or
repetition of years before secondary school [26], a high level of absenteeism, study habits,
the birth month of the pupil, and attendance at nursery school, among others [27].
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Table 1. Classification of factors of school failure.

Type Dimension Area Factors
-, Nursery education/Previous academic results/Repetition of
Capacities . .
previous years/Study habits
Aspirations Motivation/Expectations/Self-concept/ Absenteeism
Endogenous . Studies, qualification, recourses/Country of origin/Number of
Family M .
siblings/Type de family
Relational Peer group Type of relationship with peers
Context Socioeconomic level
Education policy Curriculum rigidity/ Acadgmlc approach/Grade culture/Lack
of investment
Institutional School centres Autonomy/Ownership/ Segreg.atlon /Human resources/Peer
effects/Material resources
Exogenous
Teaching staff Methodologies/Evaluation
Economic and labour Labour market/Economic cycle
Structural - - - -
Social environment Poverty/Dependence on social protection

Source: adapted from [25].

The relational dimension refers to the pupil’s socio-familial support network, and it
brings together both issues related to family characteristics and others that have more to
do with the influence exerted by the pupil’s peer group [25].

Some family variables that increase the risk of school failure and dropout are belonging
to a first-generation immigrant household, parents having a low socio-professional status,
and the family having scarce educational resources [27].

The most analysed factor to assess families is their socioeconomic status [5,28], as well
as the study conditions at home and family relationships [28]. The literature presents the
positive effect of home educational resources on academic performance, as they denote
a cultural environment and facilitate the pupil’s learning process [29]. However, high
incomes are not always related to greater educational resources [30,31], because it depends
not only on the investment made by families but also on the use made of these resources.

Another variable to consider is the educational level of the pupil’s parents, which
is highly correlated with their employment situation [21,30-32], as well as the parents’
school failure [10]. This may be due to difficulty in supporting them in their studies, as
well as having lower academic expectations of their children and being uninvolved with
the school [33].

In recent years, one of the most important family factors for failure has been the
origin of the family. In order to capture the impact of this factor, the language spoken
at home is taken into account in addition to the family background [29], as well as the
generational level. As pupils adapt to the country’s education system—and if they are not
first-generation pupils—their risk of school failure decreases [4,5,30,31].

2.2.2. Exogenous Variables

Among the structural causes of the education system, we can find the ESO qualification
model, the encyclopaedic structure of the curriculum, the academicist approach to ESO [21],
the grade culture that generates high rates of year repetition [34] and the lack of pre-
distributive investment in support and reinforcement programmes from primary school
onwards [35,36]. The socioeconomic level of families has been diminishing in its effect
on academic performance over the years, among other things, due to the increase in
educational and social policies to prevent an academic gap between pupils with different
economic levels [5].

Within the characteristics of the schools, one of the most important variables is tenure.
In general, it is observed that pupils in private and charter schools have a lower risk of
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school failure than pupils in state schools. However, when the analysis is corrected for
family characteristics, the differences by the type of school do not hold, so some authors
attribute these differences to the characteristics of their pupils. According to these authors,
private schools obtain better results not because they offer a better-quality service, but
because the pupils who attend these schools are more easily “educable” [27,37,38].

On the other hand, the characteristics of pupils’ peers are considered to be highly
relevant in terms of their influence on school failure. The results show significant empirical
evidence that the socioeconomic and family characteristics of peers have a clear indirect
effect on pupils [39-41]. This effect is due to the continuous interaction of pupils with their
classroom and school peers, i.e., the “peer effect”. In PISA studies, this effect is assessed at
a school level, but not at a classroom level [4].

Some variables related to school resources and their use (the provision of computer
equipment, time devoted to reading) also have an impact on the risk of school failure,
although the results are not conclusive [40].

At a school level, the school autonomy, policies for grouping pupils according to
their academic performance, and school philosophy in the admission of pupils are also
considered as relevant factors [4,5]. Data on these variables are scarce, so their effect on
failure is inconclusive. There are few studies on the grouping of pupils into levels, and
it has been observed that it produces a polarisation of academic results: it improves the
results of good pupils and worsens those of pupils with poorer performance [4,22,42].

In relation to schools” human resources, there is no consensus on their impact on school
failure and dropout [43]. Focusing on assessment, Roldan and Cabrales [44] highlight the
existence of a grade-oriented model, instead of learning as the ultimate goal, which may
explain the high repetition rates, and therefore school failure. In addition to assessment
systems, aspects such as methodological strategies, attention to diversity and tutoring have
been under-evaluated in the literature, among other things, due to the lack of objective data.
The existence of a boring, de-motivating and disengaging school climate may be caused
by a lack of pedagogical renewal on the part of the teachers. This gap should be a clear
line of analysis because the development of new areas of knowledge in education, such as
neurodidactics and neurolearning, can help us to find new ways to improve personalised
performance and, therefore, to reduce failure and dropout.

As for the structural factors related to the social and work environment, we can
talk about the characteristics of the social environment—such as poverty, dangerousness,
vandalism, rurality, alcoholism, a low cultural level, and dependence on social protection
systems—that make school success very difficult for its protagonists [25]. On the other
hand, the economic cycle and the economic structure of regions can have a pull effect on
early school leaving [20].

3. Materials and Methods
3.1. Database

The Organic Law 8/2013 for the Improvement in Educational Quality (LOMCE in
Spanish—Ley Orgdnica para laMejora de la Calidad Educativa) established the obligation of
all of the Autonomous Regions to carry out individualised external assessment tests in
three academic years: the third and sixth years of Primary Education, and the fourth year
of Secondary Education. The central government establishes the general characteristics,
while the regions draw up their own tests, following the general guidelines of the central
government, although they can modify some characteristics, such as their census, the
sample’s nature, or the application dates.

The Madrid Region carried out its own external assessment test called the Prueba de
Conocimientos y Destrezas Indispensables—CDI (Essential Knowledge and Skills Test) from
2005 to 2015. This test was designed to test the level of knowledge of the pupils. From
2016, the application of the LOMCE established new evaluations at the regional level
that were more oriented to the evaluation of the competencies of the pupils. Specifically,
for the fourth year of secondary school, the LOMCE diagnostic assessments evaluate the
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degree of acquisition of linguistic competence (including foreign languages), mathematical
competence, and history and geography competence. These are the four compulsory core
subjects of the course. The fourth ESO syllabus differentiates between two mathematics
subjects: (1) Mathematics oriented to Academic Education, aimed at achieving the neces-
sary competences to study the Baccalaureate; and (2) Mathematics oriented to Applied
Education, aimed at achieving the necessary competences to study Vocational Education
and Training. Most pupils enrol in Academic Mathematics, and the tests are different, with
the Academic Mathematics test being more demanding.

Most regions carry out a sample test in a small number of schools; however, the
Madrid Region is one of the few regions that carry out this test in a census form for all its
pupils. Therefore, this work contributes additional value to the literature, with the use of a
new and more complete database of the Madrid Region. Furthermore, the Madrid Region
is one of the few regions that have openly offered the anonymised results of these tests to
any researchers who have requested them, and therefore several articles have emerged
based on the databases of the external census evaluations of the Region of Madrid [45-47].

The database consists of two types of information, evaluation results and context ques-
tionnaires. These tests are inspired by the proficiency tests conducted in major international
assessments such as PISA, PIRLS and TIMSS. The results of the competency tests are based
on Item Response Theory (IRT), a model which is appropriate for large-scale educational
assessments. Specifically, the Rasch model is used, a logistic model of a parameter where
the level of a pupil’s trait depends on his or her level of ability and the difficulty of the
items. In order to transform the difficulty parameter, the methodology used in the PISA
assessment is followed, with an average distribution of 500 and a standard deviation of 100.
This provides a score for each pupil, and their level of performance, from 1 to 6. Following
the PISA methodology, the failure indicator comprises pupils who score below level 2 in
each competency.

On the other hand, the database has numerous context variables that are obtained
with the following questionnaires: a family context questionnaire filled in by the parents of
the pupils, a school context questionnaire carried out by the director, and a questionnaire
for the teachers who teach the subjects evaluated. These surveys make it possible to analyse
the differences in the results due to the social and family environment of the pupils, the
school environment, and the type of teaching. The combination of the academic results
and these questionnaires makes it possible to obtain a wide range of information about
the pupils under study, and their personal, family and educational environment. One of
the contributions of this study is to be able to incorporate numerous variables of different
elements that affect school failure. The following section describes these variables.

3.2. Variables of Interest
3.2.1. Dependent Variables

- Academic outcomes (score)—the results of the five competencies assessed: Reading,
English, Academic Mathematics, Applied Mathematics, and Geography and History.

- Proficiency levels: the competence levels in each material.

- Less academically successful students: this takes a value of 1 if the pupil in each
competence reaches a level below 2; otherwise, it has a value of 0.

3.2.2. Independent Variables

1. Personal and academic characteristics of pupils

- Female: 1 if female and 0 if male.

- Birth quarter: from 1 (January to March) to 4 (October to December).

- Early education: 1 for pupils entering pre-primary education before the age of 3 (first
cycle of pre-primary education), 2 if they enter at the age of 3 to start the second cycle of
pre-primary education, and 3 if they enter later.

- Repetition: 1 if the pupil has repeated 1 or more years, and 0 if the pupil has never
repeated a year.
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- Homework: the weekly time spent by the pupil on school work (study or homework)
outside of school hours, with a value of 1 if this is less than 3 hours, 2 from 3 to 6 hours,
etc., up to 8 if this is more than 21 hours.

- Absence: the number of full days that the pupil has missed during the term without
justification, with 1 being less than 2 days, 2 being between 2 and 4, 3 being between 4 and
6, and 4 being more than 6 days.

- Immigrant: the pupil’s country of birth is used as a proxy for immigrant status, with
a value of 1 if they were born outside Spain, and 0 if they were born in Spain.

- ESCS—Economic, Social and Cultural Status (PISA), which is calculated with three
variables related to family background: the parents” highest level of education, the parents’
highest occupational status, and the material and cultural possessions at home (books,
digital devices, computer, internet, press). Positive values indicate above-average status;
negative values indicate below-average status.

- Peers’ ESCS: this measures the difference between the pupil’s ESCS and the school’s
ESCS by subtracting each pupil’s ESCS from the school’s ESCS. Positive values indicate
that the pupil attends a school with students who, on average, have a higher ESCS than
the pupil, and negative values indicate that the ESCS of their peers is lower than that of
the student.

2. Characteristics of the School and School Environment

- State: 1 if it is state owned and 2 if it is private.

- Bilingual: 1 if the pupil attends a school that is bilingual in the year being assessed,
and 0 if the student’s school is not part of a bilingual programme.

- Pupils in school: the number of pupils in the school, to measure the size of the school.

- Pupils per class: the average number of pupils per class.

- Lack of funding: The headteacher’s response in the questionnaire to the lack of
budget and resources as a factor limiting the effectiveness of his or her management, to
which he or she answers 1 (not at all), 2 (very little), 3 (to some extent), and 4 (very much).

- Teachers with seniority: the percentage of teachers out of the total who have been at
the school for 5 or more years.

- Bad teaching conditions: the average of the head teacher’s answers to 7 questions
on whether the shortage of good teachers, their ability to teach pupils with special educa-
tional needs, the shortage of teaching materials, technological devices, internet connection,
teaching software, library, support staff and administrative staff is a disadvantage for the
school’s educational work, with 1 being no disadvantage, 2 being a slight disadvantage, 3
being moderate and 4 being a serious disadvantage.

- Conflictive families: the average of the head teacher’s answers to 4 questions on
whether families represent a problem for the school due to their lack of collaboration, their
criticism and opposition to school rules, or their lack of respect for teachers and other
families, with 1 being not a problem, 2 being a slight problem, 3 being moderate, and 4
being serious.

The descriptive statistics for all of these variables are presented in Table 2.

3.3. Methodological Approach

The departure point of the study is a descriptive analysis conducted to identify
factors explaining the likelihood of student failure at school. In order to do this, firstly, an
OLS regression was carried out with all of the dependent variables on the results of the
different competences assessed. This made it possible to establish the variables that most
influence these results. Secondly, the averages of the variables of the whole sample were
compared with the averages of the pupils who were lagging behind in each subject, and
with the averages of the repeaters. The averages of pupils in Academic Mathematics and
Applied Mathematics were also compared in order to analyse the difference between these
two subjects.
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Table 2. Descriptive statistics of the variables analysed.

Variable Observations Mean Stal}da}rd Minimum Maximum
Deviation
(A) Students’ characteristics
Female 50,064 0.50 0.50 0 1
Birth quarter 34,662 2.52 1.11 1 4
Early education 34,494 1.47 0.61 1 3
Repetition 30,848 0.14 0.35 0 1
Homework 34,604 3.23 1.93 1 8
Absence 34,301 1.53 0.88 1 4
Immigrant 34,457 0.12 0.32 0 1
ESCS 50,064 0 1 —4.22 2.02
Peers ESCS 50,064 0 0.77 -35 4.65
(B) Schools’ characteristics
State 50,064 0.52 0.50 0 1
Bilingual 50,064 0.23 0.42 0 1
Students in school 50,064 49298 275.92 4 1,665
Students per class 50,064 27.44 3.81 10 40
Lack of funding 50,064 3.02 0.79 1 4
Teachers with seniority (%) 50,064 53.68 22.86 0 100
Bad teaching conditions 50,064 3.25 0.40 1.83 4
Conflictive families 50,064 1.68 0.58 1 4
(C) Academic outcomes (score)
Reading 48,243 500 100 126.53 995.60
English 49,339 500 100 149.94 813.12
Mathematics (Academic) 43,869 500 100 87.30 968.92
Mathematics (Applied) 5752 500 100 90.09 1005.27
Geography and History 48,522 500 100 105.45 983.02
(D) Less successful students
(Level 2)
Reading L2 48,243 0.16 0.37 0 1
English L2 49,339 0.18 0.38 0 1
Academic Mathematics L2 43,869 0.17 0.38 0 1
Applied Mathematics L2 5752 0.29 0.45 0 1
Geography and History L2 48,522 0.24 0.43 0 1

Finally, a logit regression model was used to further study the differences in the
probability that a pupil has among the lowest levels of competences in the different areas
assessed in the diagnostic tests, or among the year repeaters. Thus, the regression equation
to be estimated is as follows,

P=Prly=11 X]=FX'B), (1)
where P is the probability of school failure, X is a vector of independent or control variables,
and f is a vector of coefficients to be estimated. Moreover, F(X'B) is the cumulative
distribution function of the logistic function, so that

_ _exp(X'B)

 1+exp(X'B)’ @)

F(X'B)

In the different specifications of the model, the dependent variable is always a di-
chotomous variable, which takes a value of one if the pupil is at low proficiency levels (2 or
lower) or has repeated one or more years. The estimated coefficients using logit models
cannot be directly interpreted as the magnitude of the change in the outcome probability
that is associated with a one one-unit change in the corresponding independent variable;
thus, they only represent the direction of the relationship between the dependent variable
and the independent variables. Therefore, the sign of the coefficients indicates the direction
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of the change in the likelihood or probability of school failure. In order to allow for a
better interpretation of the results, we calculated the odds ratio, i.e., the marginal effect of
each estimated coefficient. The difference between 1 and the odds ratio indicates the dis-
crete change in the probability (in percentage points) of school failure, as the independent
variable changes by 1 unit, holding all of the other variables at their average.

4. Results

Table 3 shows a first OLS regression on the study variables (Equations (1) and (2)).
This regression allows us to detect which variables have a general influence on the results
of the different subjects. Our results confirm the direction and intensity of the relationship
between the factors and the school failure found in the previous literature. The personal
characteristics of the pupils are those that most affect their results. Thus, gender has a
significant effect, both statistically and in terms of magnitude, on the results in each subject,
with female pupils obtaining better results in the language proficiency subjects (Spanish
and English), while male pupils obtain better results in Mathematics and Geography and
History. This is in line with previous research that points to the greater predisposition of
females towards language skills, and males towards mathematics and science skills [48-51].
The pupil’s birth quarter—i.e., the relative age of the students in their class—affects their
academic performance, which decreases the younger they are. This result is common in
the literature, which finds that a low relative age of pupils in a class has negative effects
on their performance [52-56]. As is found in the literature [53,57,58], early attendance in
primary education positively influences outcomes, as the later the pupil starts education,
the worse the outcomes, although the magnitude of the effect is not very large. Finally,
repetition is the variable with the most important influence on outcomes. In addition to
its statistical significance, the magnitude of its influence is around 50% of the standard
deviation, and in English the influence is even larger. This result is in line with the previous
literature, which determined the repetition rate as a leading factor of the failure rate (see
Section 2.2). The subject Applied Mathematics behaves relatively differently from the rest
in several of the variables, which will be discussed below.

The previous variables relate to the most personal characteristics of the pupil, which
cannot be changed, including attendance at early education, which—although it depends
on the parents’ choice—once it has taken place in the past, cannot be changed in the present,
and the same applies to repetition, which is a definitive and immutable characteristic of
the pupil once it has taken place.

On the other hand, the following two variables are related to the present attitude
of pupils in their education. For instance, doing schoolwork outside school hours has a
positive effect on academic results, although its magnitude is not very large. This result is
also verified by the PISA data for Spain [6]. The other variable, unexcused absences from
school, has a negative effect, and its magnitude is significant (see references in Section 2.2).

The characteristics of pupils’ families are analysed with two variables. The first is
immigration, which has a significant (both statistically and in magnitude) and negative
effect on academic results, especially in the basic subjects of Spanish language and math-
ematics. However, this effect does not occur in the subject of English, probably because
pupils from other countries have a better foreign language proficiency compared to the
rest of the subjects. ESCS is the variable that, in addition to being statistically significant,
has the largest magnitude of influence on pupils’ results, together with repetition, i.e.,
between 30 and 50 per cent of the standard deviation. As explained above, this variable
combines the social, cultural and economic characteristics of the student’s family. These
characteristics are presented as being key to their academic results. Finally, the individual
ESCS level compared to that of the school allows us to analyse whether differences in the
socioeconomic levels of a pupil compared to that of their peers affect academic performance.
The results show a significant effect, both statistically and in terms of magnitude, indicating
that if the student is in a school with pupils with a higher ESCS than his or her own, the
effect on his or her individual results improves, with an even greater effect in English. On
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the other hand, if the average ESCS of the pupils in the school is lower (negative) than that
of the individual student, his or her results worsen.

Table 3. OLS regression of the assessment results.

(1) () 3) (4) (5)
Variables Reading English Ac. Math Ap. Math G.&H.
Female 13.67 *** 13.75 *** —31.34 *** —35.26 *** —28.15 ***
(1.226) (1.101) (1.321) (4.694) (1.235)
Birth quarter —1.744 = —1.199 ** —1.182** 0.0992 —2.231 ***
(0.545) (0.489) (0.587) (2.057) (0.549)
Early education —2.108 * —2.577 *** —3.744 *** —4.548 —2.120*%
(1.094) (0.978) (1.189) (3.695) (1.102)
Repetition —52.20 *** —64.32 *** —43.85 *** —6.575 —40.90 ***
(2.023) (1.798) (2.544) (4.836) (2.031)
Homework 3.839 *** 2.010 *** 3.414 *** 0.776 2.481 ***
(0.324) (0.290) (0.344) (1.499) (0.326)
Absence —9.470 *** —6.002 *** —11.15 *** —2.624 —8.204 ***
(0.798) (0.708) (0.880) (2.259) (0.802)
Immigrant —8.224 *** —3.094 —8.847 *** —20.85 *** —4.633 **
(2.123) (1.896) (2.376) (5.872) (2.134)
ESCS 25.45 *** 51.73 *** 29.69 *** 0.426 30.73 ***
(1.248) (1.121) (1.358) (4.921) (1.256)
Peers ESCS 10.18 *** 30.37 *** 14.19 *** —4.185 11.85 ***
(1.346) (1.208) (1.460) (5.120) (1.355)
State —11.29 *** —19.50 *** —17.20 *** —25.45 *** —10.16 ***
(2.262) (2.033) (2.471) (8.092) (2.276)
Bilingual 4.054 * 45.86 *** 2.148 11.02 —10.05 ***
(2.100) (1.872) (2.276) (7.678) (2.113)
Students in school —0.00910 *** 0.00356 —0.00804 ** —0.00849 —0.00476
(0.00325) (0.00290) (0.00346) (0.0144) (0.00327)
Students per class —0.301 —0.312* —0.101 0.0282 —0.252
(0.187) (0.168) (0.201) (0.763) (0.189)
Lack of funding —2.150 *** —5.323 *** —5.540 *** —9.204 *** —1.207
(0.793) (0.711) (0.847) (3.468) (0.798)
Teachers with seniority 0.230 *** —0.0199 0.132 *** 0.508 *** 0.215 ***
(0.0342) (0.0308) (0.0369) (0.135) (0.0345)
Bad teaching conditions —5.026 *** 4.005 *** 1.481 —2.613 9.934 ***
(1.695) (1.517) (1.824) (6.412) (1.706)
Conflictive families —6.459 *** —1.413 —2.168* —4.151 —1.677
(1.116) (0.996) (1.195) (4.367) (1.125)
Constant 552.8 *** 529.4 *** 557.8 *** 576.4 *** 513.8 ***
(9.180) (8.216) (9.858) (37.00) (9.252)
Observations 20,915 21,141 19,521 1,727 20,999
R-squared 0.188 0.340 0.178 0.107 0.199

Note: Standard errors in parentheses. *** p < 0.01, ** p < 0.05, *p <0.1.

The previous variable “peers” ESCS” is a combination of the pupil’s family situation
and the school’s characteristics. Other characteristics of the school may also influence the
pupil’s outcome, although their influence is mixed. The most significant in magnitude is the
state or private nature of the school, as academic results are lower in state schools. Bilingual
schools have an ambiguous effect, as results in English are much better, which is to be
expected, but results in Geography and History—a subject taught in English in schools
belonging to the bilingual programme—are worse, while the subjects taught in Spanish
in the bilingual programme (Spanish language and Mathematics) are not statistically
significant. This is explained by the fact that when Geography and History are taught in
English, pupils have more difficulties in acquiring the skills of this subject because it is
not taught in their mother tongue, and because the teachers who teach it are not strictly
bilingual either, as they are Spanish teachers with a CEFR C1 level [45,46,59,60]. Of the
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remaining variables, those related to teachers stand out. Teacher seniority has a positive
effect on the results in all of the subjects except English. In contrast, bad teaching conditions
have a negative effect on the Spanish language subject, but not on the other subjects. Finally,
the lack of family involvement has a negative effect on academic results, although only the
Spanish language results are significant.

The above effects are not necessarily the same for pupils who are lagging behind or
repeaters. One of the aims of this research is to test the effects on the pupils who are lagging
behind in order to see where educational policies that seek to improve their results have
the greatest impact. First, we compared the average values of the competences assessed
for both groups of pupils: more successful and less successful students (Table 4). It was
found that the differences between the two groups are significant, both from a statistical
point of view and in terms of the difference between the scores, which is between 150 and
200 points (between 1.5- and 2-times the standard deviation of these variables).

Table 4. Comparison of the averages between the more successful and less successful students.

Academic Outcomes More Successful Less Successful Significance
Students Students (Bilateral)
Reading (Zéigé) :()’!755?385? 0.00 **+*
English (igi;(l)) ?;199159; 0.00 ***
Mathematics (Academic) (gégzgg) ?75?7% 0.00 ***
Mathematics (Applied) ?1897; ?53579? 0.00 ***
Geography and History (22?8?1481) (ﬁigé) 0.00 ***

Note: The number of pupils is in brackets. *** p < 0.01.

We also analysed the averages of all of the variables of the less successful students
and repeaters in relation to the total number of pupils in the sample (Table 5). This reflects
the differences between these pupils and the total, as well as the effect this might have on
academic results. Firstly, the gender composition of the less successful students confirmed
their influence on academic results, with more female pupils lagging behind in Mathematics
and Geography and History, and more male pupils lagging in Spanish and English. The
significant effect of repetition on academic results was also confirmed, with repetition
levels increasing markedly among the pupils who lagged behind, e.g., by up to 65 per cent
in Mathematics. The positive effect of homework completion and the negative effect of
unexcused absences and immigrant status were also confirmed by the slight percentage
change in these variables among the less successful students. Once again, ESCS was the
most decisive variable, together with repetition, as compared to a zero average ESCS
for all pupils (it was zero by definition of the variable); the less successful students had,
on average, a significantly lower ESCS. The birth quarter and attendance in pre-primary
education, although slightly higher for less successful students, had a small difference.
Finally, the above effects of less successful students were intensified for repeaters.

Interestingly, the variable Peers” ESCS measures the difference between the pupil’s
ESCS and that of the school. Although the OLS regression showed that, if the student is
in a school with pupils with a higher ESCS than their own, the effect on their individual
results improves, the comparison of averages shows that the less successful students and
repeaters have, on average, a higher Peers” ESCS than the total number of pupils. The rest
of the school-related variables do not significantly affect less-successful students, except for
being a state school, where more less successful students and repeaters are concentrated
than average. Only the lack of budget and family conflict show slightly different averages
than the total number of students.
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Table 5. Mean variables of the less successful students.
. Total L2 L2 L2 Acad. L2 Appl. L2 Geogr.
Variable Students Reading English Math. Matlill., &His’c.g Repeaters
Female 0.50 0.43 0.48 0.61 0.51 0.58 0.45
Birth quarter 2.52 2.58 2.57 2.55 2.59 2.56 2.63
Early education 1.47 1.61 1.66 1.54 1.74 1.56 1.65
Repeaters 0.14 0.31 0.42 0.20 0.65 0.25 1
Homework 3.23 2.70 2.64 2.95 21 2.88 2.46
Absence 1.53 1.69 1.76 1.66 1.90 1.67 1.93
Immigrant 0.12 0.20 0.24 0.17 0.30 0.17 0.24
ESCS 0 —0.40 —0.62 —0.23 —0.77 —0.35 —0.72
Peers ESCS 0 0.19 0.24 0.13 0.31 0.18 0.38
State 0.52 0.60 0.62 0.59 0.67 0.60 0.63
Bilingual 0.23 0.25 0.16 0.27 0.21 0.28 0.23
Students in school 492.98 487.05 461.50 496.93 473.14 493.09 479.90
Students per class 27.44 27.42 27.55 27.48 27.86 27.55 27.69
Lack of funding 3.02 3.07 3.11 3.04 3.16 3.06 3.13
Teachers with seniority (%) 53.68 50.87 51.99 50.95 49.08 51.21 51.44
Bad teaching conditions 3.25 3.24 3.21 3.24 3.22 3.23 3.24
Conflictive families 1.68 1.76 1.80 1.73 1.82 1.75 1.76
Reading 500 350.87 412.06 44531 382.56 430.01 435.81
English 500 413.46 349.51 452.95 374.08 436.30 418.43
Mathematics (Academic) 500 427.30 427.12 357.81 - 440.80 441.34
Mathematics (Applied) 500 476.23 482.54 - 384.72 480.69 501.56
Geography and History 500 420.06 42493 448.47 401.73 372.28 445.626

Note on the testing of averages: all were significant.

Before applying the logistic regression, it is necessary to analyse the difference between
the subjects Academic Mathematics and Applied Mathematics. In the last years of ESO,
pupils choose between different optional subjects that make them tend towards science
or humanities, as in later stages (Baccalaureate, Vocational Training and University). But
within the compulsory core subjects (which are the four that are also externally assessed,
and which are discussed in this article), Mathematics has two options: one is Academic
Mathematics, which are chosen by the majority of pupils (88% according to the data shown
in Table 1) and which deals with a greater amount of contents and is more demanding, and
Applied Mathematics, which is more basic and less demanding, and which emphasises the
practical application of the contents of the course, as opposed to an in-depth study of the
theoretical aspects. The academic courses provide access to the Baccalaureate, while the
applied courses provide access to Intermediate Vocational Training.

Table 6 shows the averages of the pupils in both subjects, and that of the total number
of students. The results are as expected; there are more male pupils than female ones in
applied mathematics, they attended early childhood education later, they do much less
schoolwork at home, they have more unexcused absences, there are more immigrants than
in the total average of pupils, their ESCS level is much lower, and they have a lower ESCS
than the average of their school. Regarding the school, there are more pupils in applied
mathematics in state schools and in smaller schools. A lack of funding is slightly associated
with having more students in applied mathematics, as is having families who are not very
involved with the school. The results of pupils who enrol in applied mathematics are
significantly lower than those who choose academic mathematics, and students in applied
mathematics have the highest percentage of pupils who fall behind and do not reach level
2 in the tested subjects.
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Table 6. Comparison between Academic Mathematics and Applied Mathematics.
. Academic Applied
Variable Total Students Mathematics Mathematics
Female 0.50 0.51 0.42
Birth quarter 2.52 2.51 2.59
Early education 1.47 1.43 1.68
Repetition 0.14 0.08 0.62
Homework 3.23 3.42 227
Absence 1.53 1.42 1.86
Immigrant 0.12 0.10 0.23
ESCS 0 0.17 —0.66
Peers ESCS 0 —0.05 0.25
State 0.52 043 00.60
Bilingual 0.23 0.22 0.20
Students in school 492.98 473.3 450.04
Students per class 27.44 27.24 27.65
Lack of funding 3.02 2.95 3.17
Teachers with seniority (%) 53.68 56.40 53.14
Teaching work 3.25 3.27 3.24
Conflictive families 1.68 1.66 1.78
Reading 500 511.86 414.22
English 500 513.99 395.44
Geography and History 500 509.67 430.08
Reading L2 0.16 0.12 0.45
English L2 0.18 0.13 0.60
Geography and History L2 0.24 0.20 0.52

The results of the logistic regression (Table 7) contain the odds ratio, which allows
us to see the probability that a pupil belongs to the group of less successful students in
each subject if the variable changes by one unit, assuming that the rest of the variable
remains constant in its average In the case of dichotomous variables, the odds ratio applies
to the whole variable. For example, in the variable Female, the odds ratio indicates the
probability of being in the group of less able students by virtue of being a female student.
It is calculated by subtracting 1 from the odds ratio, such that if it is negative, it means
that the probability decreases (or increases for the opposite of the discrete variable, in this
case, being male), and if it is positive, the probability increases. Thus, if you are a female
pupil, the probability of being in the group of less-able students in academic mathematics
increases by 85 per cent, while the probability in Spanish language is negative, —27.7 per
cent, indicating that this is the probability of a male pupil being in that group. The results
confirm much of what has been analysed in the previous tables. Two variables of the
pupils’ personal characteristics have the greatest influence on the probability of being a less
successful student. The first is being a repeater, which more than doubles the probability
of falling behind. The other is the ESCS, the increase of which by one unit (which in this
variable is equivalent to its standard deviation) decreases the probability of being a less
successful student by around —40% in all subjects except English, with a higher probability
of —71.2%, and with —59.3% being the probability of being a repeater.

As in the previous analyses, the influence of school characteristics on academic results
is smaller than that of the student characteristics. Thus, the probability of being a less able
student or repeating only increases if the school is a state one (between 35% and 60%), if
the school is underfunded (although only in two subjects: English, 13.6%, and Academic
Mathematics, 7.5%), or if the families are not very involved in the school (also only in two
subjects, with Spanish language being 13.8% more likely, and geography and history being
9.3%). For the rest of the variables, the differences are not statistically significant, or if they
are, their magnitude is not significant.
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Table 7. Logistic regression. Odds ratios.
12 . L2 Acad. L2 Appl. L2 Geogr. Applied
VARIABLES Reading L2 English Math. Math. & Hist. Repeaters Math
Female 0.723 *** 0.834 *** 1.850 *** 1.801 *** 1.616 *** 0.721 *** 0.774 ***
(0.0323) (0.0397) (0.0829) (0.206) (0.0607) (0.0302) (0.0414)
Birth quarter 1.046 ** 1.050 ** 1.038 * 0.975 1.048 *** 1.138 *** 1.022
(0.0207) (0.0223) (0.0203) (0.0494) (0.0174) (0.0212) (0.0244)
Early education 1.077 ** 1.070 * 1.056 1.056 1.008 1.166 *** 1.084 *
(0.0402) (0.0422) (0.0401) (0.0950) (0.0326) (0.0398) (0.0465)
Repeaters 2.815 *** 4.670 *** 2477 *** 1.132 2.291 *** - 9.783 ***
(0.153) (0.255) (0.159) (0.136) (0.116) - (0.533)
Homework 0.928 *** 0.952 *** 0.895 *** 0.954 0.937 *** 0.816 *** 0.812 ***
(0.0117) (0.0127) (0.0108) (0.0364) (0.00950) (0.0105) (0.0139)
Absence 1.148 *** 1.156 *** 1.182 *** 0.998 1.194 *** 1.460 *** 1.161 ***
(0.0286) (0.0304) (0.0299) (0.0547) (0.0256) (0.0304) (0.0312)
Immigrant 1.299 *** 1.494 *** 1.201 *** 1.288 * 1.105* 1.804 *** 1.084
(0.0839) (0.0988) (0.0814) (0.179) (0.0637) (0.101) (0.0770)
ESCS 0.583 *** 0.288 *** 0.581 *** 1.023 0.573 *** 0.407 *** 0.334 ***
(0.0255) (0.0137) (0.0253) (0.125) (0.0213) (0.0171) (0.0182)
Peers ESCS 0.772 *** 0.446 *** 0.748 *** 1.086 0.810 *** 0.619 *** 0.453 ***
(0.0362) (0.0223) (0.0350) (0.137) (0.0322) (0.0276) (0.0259)
State 1.342 *** 1.607 *** 1.393 *** 1.500 ** 1.464 *** 1.596 *** 1.044
(0.101) (0.125) (0.105) (0.291) (0.0949) (0.116) (0.0946)
Bilingual 0.946 0.337 *** 1.042 0.646 ** 1.326 *** 0.911 0.816 **
(0.0644) (0.0262) (0.0694) (0.118) (0.0759) (0.0553) (0.0653)
Students in school 1.000 1.000 1.000 1.000 1.000 *** 1.000 *** 1.000 ***
(0.000117) (0.000136) (0.000111) (0.000344) (0.000096) (0.000108) (0.000145)
Students per class 1.010 1.000 1.003 1.023 1.008 1.008 1.027 ***
(0.00715) (0.00753) (0.00697) (0.0200) (0.00593) (0.00675) (0.00879)
Lack of funding 1.033 1.136 *** 1.075 ** 1.099 1.001 1.152 *** 1.235 ***
(0.0307) (0.0365) (0.0312) (0.0939) (0.0248) (0.0328) (0.0457)
Teachers with seniority 0.996 *** 1.001 0.996 *** 0.991 *** 0.998 * 1.005 *** 1.003 *
(0.00124) (0.00135) (0.00122) (0.00328) (0.00105) (0.00126) (0.00157)
Bad teaching conditions 1.090 0.956 1.061 1.170 0.831 *** 0.996 0.908
(0.0669) (0.0622) (0.0645) (0.185) (0.0426) (0.0571) (0.0666)
Conflictive families 1.138 *** 1.039 0.993 1.079 1.093 *** 1.034 1.023
(0.0446) (0.0447) (0.0388) (0.116) (0.0361) (0.0386) (0.0492)
Constant 0.0546 *** 0.0505 *** 0.0683 *** 0.0673 *** 0.179 *** 0.0293 *** 0.0184 ***
(0.0185) (0.0180) (0.0229) (0.0624) (0.0509) (0.00939) (0.00752)
Observations 20,915 21,141 19,521 1727 20,999 23,565 23,563
Log likelihood —7093.9514 —6185.5684 —7160.6752 —942.79191 —9404.6428 —7836.9061 —5066.8774
LR chi2(16) 1879.53 4307.38 1594.38 85.30 2416.17 3466.13 4888.20
Prob > chi2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Pseudo R2 0.1170 0.2583 0.1002 0.0433 0.1138 0.1811 0.3254

Note: Standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1.

Other personal characteristics also influence the probability of being a less successful
student or repeater, although to a lesser extent. For instance, a female pupil is more likely
to be in the group of less successful students in the subjects of mathematics and history,
while the probability is lower in language subjects. Repetition is also less likely (—27.9%)
for female pupils. The birth quarter does not affect the probability of being in the group of
less successful students, although it does affect repetition, as being born in a later quarter
increases the probability of repeating by 13.8%. The same happens with early education
attendance; it does not influence the probability of being in the group of less successful
students, but it does influence repetition. Doing schoolwork at home has a negative
influence on the probability of being in the less-successful students group by up to —10%
depending on the subject, while in repetition the probability rises to —18.4%. Unexcused
absences increase the probability of being in the group of pupils who are lagging behind
by 10 to 20 per cent, a probability that rises to 46 per cent in repetition. Immigrants have
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a probability of being in the group of less successful students of from 10 to 50 per cent,
depending on the subject, while the probability of repeating a grade for an immigrant rises
to 80.4 per cent.

Most of the variables analysed have a similar effect in all subjects, except for the two
specific ones we have already explained: being female, because some subjects are better for
female pupils and others for male pupils, and being bilingual, which reflects the different
influence of subjects taught in English or Spanish. However, there are two subjects that
behave somewhat differently and deserve specific analysis. The first is English language.
In addition to having a better result in bilingual schools, which is to be expected, it also
has a different behaviour in three other variables: repeaters, immigrants and ESCS. The
probability of being a less successful student is much higher in English than in the rest
of the subjects for repeaters and immigrants. This reflects a lower interest in this subject
compared to the other compulsory core subjects. Perhaps repeaters and immigrants think
that English is less important than the classic subjects of Spanish language, mathematics,
and geography and history. On the other hand, the higher ESCS means that the probability
of being a less successful student in English is lower (28.8%) than in the rest of the subjects
(around 60%). This may reflect the fact that social, economic and cultural background has a
greater effect on the classical subjects, while English language competence can be acquired
in other ways (songs, films, the Internet) where ESCS does not have as much influence.
Another explanation may lie in the bilingual programme itself, which improves the English
proficiency of Madrid pupils even when their socioeconomic status is lower.

Finally, regarding the choice that pupils have to make between academic and applied
mathematics, the fact that most students choose academic mathematics, even though it is
more demanding, may mean that if a pupil chooses applied mathematics, it is in itself a
way of being in a group of less-successful students. For this reason, the results of pupils
who are lagging behind in applied mathematics are very insignificant. For all of these
reasons, we performed a logistic analysis using enrolment in applied mathematics as the
dependent variable (the last column of Table 5). The results are very similar to those of
the pupils lagging behind in the rest of the subjects, both in the variables that do not have
a significant effect and in many that do. Thus, the student’s gender and personal effort,
measured through the variables of schoolwork and absence, have a similar effect on the
probability of choosing applied mathematics as on the probability of being a less successful
student in the rest of the core subjects. The effect also has the same sign, although with a
lower probability, for immigrants and ESCS. All of these similarities mean that choosing to
enrol in applied mathematics can be seen as being similar to being in the group of pupils
lagging behind in the other subjects.

However, there are also differences in other variables, namely three. One is that the
probability of choosing applied mathematics is curiously not influenced by being in a state
or private school, unlike in the rest of the subjects, although it should be remembered that
being in a state school does increase the probability of being among the pupils lagging
behind in applied mathematics by 50% (as occurs with the rest of the less successful
students in the other subjects). The second variable with a differential behaviour is the lack
of budget, which was not significant in all of the variables of the less successful students
(it is not significant in Spanish language, in applied mathematics, or in geography and
history), and in addition to being statistically significant, the probability of being behind in
applied mathematics due to a lack of budget is higher (23.5%) than in the other subjects,
and even than in the repeaters. The third variable is repetition. As seen above, being a
repeater is the factor that makes it most likely to be in the group of pupils who are lagging
behind. But this probability is much higher for pupils enrolled in applied mathematics,
at 878%, which is more than double the highest probability for the other subjects (367%
in English).
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5. Discussion and Conclusions

School failure represents one of the main problems in the Spanish educational system.
This work analyses school failure in Madrid, one of the most important regions in Spain.
The statistical analysis uses the LOMCE diagnostic assessment, which is a very interesting
database because it is a recent (2019) census of all students, and because it combines an
assessment of competencies with context questionnaires that make it possible to obtain a
wide range of information about the pupils under study, and their personal, family and
educational environment, including numerous variables of different elements that affect
school failure. With this database, the conclusions of our study of the Madrid region can be
extrapolated to all of Spain.

Thus, this work identifies the factors in belonging to the school failure risk group,
which causes a reduction in academic performance and, ultimately, repetition. The repeti-
tion rate has been shown to be a leading factor of the school failure rate. The reduction of
the repetition rate in compulsory education is still a pending issue in the Spanish education
system. Although the repetition rate has been falling in recent years, it is still at a high
level when compared to Western countries. In Spain, the 2018 PISA data indicated that
the repetition rate was 28.7% (in Madrid, 29.9%) compared to the OECD average of 11.4%.
High repetition rates represent a major problem for the education system as a whole and
for the pupils concerned, because as the econometric analysis for the Region of Madrid
has shown, they have a higher probability of failure, “with what it means in terms of loss
of quality employment opportunities for their future, without ruling out the risk of social
exclusion” [6]. Our work confirms this fact: the probability of a student being in the group
of those lagging behind in competences doubles when they have had previous experience
of repetition. This work presents the novelty of focusing the analysis not on all students but
on the less-successful ones. Its results are further evidence for the discussion on whether or
not it is acceptable for pupils to repeat, and it opens the way to seeking new educational
policies that reinforce student development during the course, in order to reduce high
repetition rates.

There is no consensus in the literature on whether student repetition is a positive or
negative factor. In our work we show that repeating has a negative effect, and we advocate
for less use of repetition. In this sense, an example of alternative policies that seek to
reduce repetition is included in the latest Spanish education law [61], and the Curricular
Diversification Programmes, which allow the curriculum to be modified from the third
year of compulsory secondary education, for pupils who are not in a position to progress
to the third year, and whose aim is to enable them to obtain the Compulsory Secondary
Education Graduate Certificate. However, this should not be the only alternative, because
the evidence in the literature already offers other options, such as reinforcement in school
support, tutoring, and more flexible programmes adapted to each individual level, etc. In
this sense, measures aimed at pupils and others aimed at families should be considered,
because, as our work shows, the involvement of families can reduce the risk of failure.

The socioeconomic status of families is crucial to the risk of pupils falling behind
in the skills analysed. Pupils who are in families with lower socioeconomic status (as
measured by the ESCS) are 40% more likely to be in the group of pupils with lower
proficiency levels. Evidently, government policies (both at a national and regional level)
that support families with economic measures (lunch and transport grants, free books and
extracurricular activities, etc.) will favour the reduction of the failure rate of pupils. Related
to the socioeconomic level of students is the level of school segregation, a key element
for the diversity of policies. There are successful examples of policies at the international
level in this regard; for example, in the United Kingdom, the Pupil Premium programme,
established in 2011, provided an unconditional transfer to a school based on the number of
disadvantaged pupils, and the evaluation of this programme led to a reduction in school
segregation [44,62], with the consequences on the failure rate that this has.

A final relevant issue focuses on schools, their ownership and their level of financial
and human resources. Our research shows a differential behaviour in state and under-
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resourced schools, where a higher percentage of pupils lag behind. Although some authors
consider that private schools obtain better results because the pupils who attend these
schools are more easily “educable” [27,37,38], our results show that the difference between
state and private schools is not only a matter of ownership, and may hide other aspects
that are detrimental to the possibility of reaching adequate levels of competence. One
example is the abrupt transition from primary to compulsory secondary education. The
change of school has always been a problem in education [21]. In the specific case of the
transition from primary to secondary school, the pupil goes from depending on one main
teacher (tutor), with whom they had a global relationship—academic and affective —to
depending on almost a dozen teachers, each one dedicated to their own subject and with
their own criteria, which is difficult to coordinate. This transition in private schools is less
abrupt, firstly because there is not usually a change of school, and because pupils know
the teachers at both stages. In addition, private schools have much better control over
attendance and absenteeism, as well as over discipline problems [21]. Finally, the allocation
of secondary education to the state sector has led to the introduction in most of Spain,
and in the region of Madrid in particular, of the so-called continuous school day, which
concentrates class attendance in the morning before lunch, leading to an intensification of
pupils” workload [21] and greater difficulty for the students concerned.
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