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1 | INTRODUCTION

Abstract

Grade retention is at the core of the education debate in
Spain, to the extent that its impact on students' compe-
tences has not been assessed beyond correlation. Because
of that, in the present study, we analyse the influence of
grade retention on students' competences, using more
than 146,000 students from 6 PISA cycles (2003-2018)
and an instrumental variable approach, in order to ap-
proach a causal influence. Our results show that repeating
a grade in Spain seems to reduce students' competences
between 1.5 and 1.7 standard deviations. Based on these
results, we conclude that the Spanish educational authori-
ties should find an alternative to grade retention, in order
to prevent students from attaining a lower competence

level due to repetition.
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This research paper aims to analyse how grade retention may influence Spanish students' competences.
Traditionally, grade retention has been applied in response to students' underachievement by forcing those stu-
dents who have not met grade-level proficiency standards to retake the same grade once again instead of mov-
ing on to the next one. However, while holding students back a grade is widely used to help them overcome
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educational difficulties, it depends on the legislation in force in each country. There are countries - for example,
the United Kingdom or New Zealand - where grade retention is almost an exception, and others - for example,
Denmark or Norway - where it is not allowed. In contrast, grade retention is common practice in France or
Portugal, even in elementary school.

In this context, while country-level factors such as education policy are key for grade repetition, students'
own characteristics also play a major role. Other factors such as gender (Gonzalez-Betancor & Lopez-Puig, 2016;
Martin, 2009; Tingle et al., 2012), socio-economic status (Mattison et al., 2018; Pedraja-Chaparro et al., 2015) or
month of birth have also been found as a driver of grade retention (Jerrim et al., 2022; Ponzo & Scoppa, 2014).
This is especially relevant in the case of Spain, as students born in the same calendar year start school in the same
academic year. Therefore, as the cut-off is on 1st of January, those students born in January will be almost a year
older than their peers born in December. As a consequence, poorer maturity may cause younger students to have
greater learning difficulties, which may increase their likelihood of grade repetition (e.g. Bedard & Dhuey, 2006;
Calsamiglia & Loviglio, 2019; Cook & Kang, 2016; Sprietsma, 2010).

Particularly in Spain, grade retention has been commonly used. According to the Programme for International
Student Assessment (PISA) report (2018), 28.7% of students aged 15-16 had repeated at least one grade. This is
almost three times the OECD (i.e. Organisation for Economic Co-operation and Development) average (11.4%)
and is only exceeded at the European level by Belgium and Luxembourg (OECD, 2020a). The high rate of students
who have been held back has called into question the viability of the Spanish education system and has fuelled an
intensive debate. As a result, recent Government educational reforms (published in the Official State Bulletin, or
Boletin Oficial del Estado in Spanish, i.e. BOE) are likely to alter the Spanish education system in the near future,
making grade retention an almost exceptional practice (art. 9 and art. 11; BOE, 2021). However, this new reality
does not change the fact that, over the last decade, Spain has been at the top of the European grade retention
ranking.

Grade retention has been a way to deal with those students who fail, giving them the opportunity to catch up
with their peers and acquire grade-related knowledge. But its benefits are unclear; not only does it significantly
increase educational costs but it can also lead to socio-emotional problems among students (Goos et al., 2021).
Students who repeat grades may feel like ‘academic failures’ compared to their peers who pass. As a result, grade
retention may negatively affect students' self-esteem (Peixoto et al., 2016; Robles-Pifia, 2011), academic self-
concept (Lamote et al., 2014; Martin, 2011) or behaviour (Inglés et al., 2015; Jimerson et al., 2005). And, above all,
grade retention can affect students' competences.

Most studies report that grade retention's effects on academic achievement are predominantly negative.
Chen et al. (2010) found that grade retention did not have a positive effect on students' academic performance
in both the short term (the year immediately following the student's retention) and the long term. In fact, the
authors found that grade retention (especially in second grade) had a statistically significant and negative effect
on student achievement. Likewise, Lamote et al. (2014) analysed the academic performance of 6,411 secondary
school students in the Netherlands; the authors found that grade retention did not translate into higher academic
performance not only in the short term but also in the long term academic performance actually declined. In the
same vein, Taniguchi (2015) found that 5th and 7th grade students in rural Malawi who had repeated a grade had
lower academic achievement than those students who had been promoted. Furthermore, the authors identified
that absences and being the younger sibling increased the likelihood of repeating 5th grade, while lack of edu-
cational resources and parental education were key factors in the likelihood of repeating 7th grade. The same
conclusion was reached by Hwang and Cappella (2018); using propensity score methods and a sample of students
from kindergarten through 8th grade, they compared similar students and concluded that grade retention had a
statistically significant negative effect on reading achievement.

Other studies have found that grade retention has no significant effect on students' academic performance
(Allen et al., 2009; Jacob & Lefgren, 2004; Jimerson, 2001; Jimerson & Kaufman, 2003; Jimerson et al., 2005; Wu
et al., 2008). Specifically, Jimerson (2001) conducted a meta-analysis of 20 studies, finding that grade retention
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did not result in better outcomes than automatic promotion. In the same vein, Allen et al. (2009) conducted a
meta-analysis of 22 studies on grade retention, concluding that the association between grade retention and
students' academic achievement was null. Similarly, Jacob and Lefgren (2004), using a regression discontinuity de-
sign, found no consistent short-term differences in the performance of repeaters in Chicago public schools versus
those who were promoted. Eide and Showalter (2001) analysed the effects of grade retention on the probability
of dropping out of high school in the United States. For this purpose, they account for the endogeneity of grade
retention using an instrumental approach, where the key instrument is the variation across states in kindergarten
entry dates; their results showed that grade retention does not seem to have any influence of students' dropout.
Regarding the research paper by Klapproth et al. (2016), they used longitudinal data and a sophisticated design
of propensity score matching that allowed for carefully matching retained and promoted students in secondary
education in Luxembourg. They found that retaining students resulted in short-term benefits for the retained
students in terms of school marks, but that the matched promoted students performed equally well in the me-
dium term. The results for the standardised achievement tests also showed that retained students did not differ
significantly in their achievement from the students who were promoted, whereas the self-concept of promoted
students was higher than that of retained students.

Some studies have found positive effects of grade retention on students' performance (Lorence, 2014;
Mahjoub, 2017; Schwerdt et al., 2017). For instance, Schwerdt et al. (2017) used a regression discontinuity design
to analyse the causal effect of third-grade retention on students' future outcomes up to 6years later in Florida
public schools. The authors found that, during the first 3years after being retained, repeater students managed
to outperform their age-matched peers who were promoted by 0.23 standard deviations (SD) in mathematics and
0.31 SD inreading. However, these positive effects vanished over time, becoming statistically insignificant in both

subjects within 5years.

1.1 | Grade retention and students' competences

In this context, grade retention not only may have influence on students' academic achievement but also on
their competences, which are the focus of the present study. According to PISA, competences® are defined as:
‘students' capacity to apply knowledge and skills in key subjects, and to analyse, reason and communicate ef-
fectively as they identify, interpret and solve problems in a variety of situations’ (OECD, 2017, p. 13).2 Therefore,
competences differ from content-based knowledge (which is more related to academic achievement) to the
extent that the latter is referred the content learned from the school curriculum to solve predefined and struc-
tured exercises and problems, whereas competences would refer to the ability to apply this knowledge to new
situations and daily life problems.

Focusing on Spain (the country under analysis), although grade retention has been widely applied and increas-
ingly studied, most research studies have not assessed its impact on students' competences beyond correlation.
Particularly, Calero et al. (2010) analysed Spanish secondary school students using data from PISA 2006 and
found that grade retention significantly explained low competences while promoting dropout. Carabafa (2013)
analysed Spanish secondary school students using data collected in PISA 2012. The author concluded that grade
retention in primary school was not only associated with cognitive and non-cognitive factors - for example, stu-
dents' competences or students' age - but was also the best predictor of grade retention in secondary school.
Similarly, Gortazar (2019) conducted a descriptive and correlation analysis using PISA 2015 data, finding that
there was a positive relationship between grade retention and student dropout, while a negative one between
grade retention and students' competences.

In addition, some authors have reached the same conclusion using different methodologies. For instance,
Garcia-Pérez et al. (2014) employed a switching regression model to analyse the effect that grade retention

could have on the mathematics competences of 15-year-old Spanish students. They found that grade retention

85U80|7 SUOWIWOD BAIeR1D) 8|qedl|dde ay) Aq peusenob ae sajone O ‘8N Jo S9N 1o} AkeIq1TUIIUO 8|1 UO (SUOTHPUOD-PUR-SLLBY O™ A8 | IMAe1q 1 [BUI|UO//SAHL) SUORIPUOD PUe W | 8U} 88S *[1202/60/c2] U0 ARiqITauliuo A8|Im ‘Sedsioljqig 8 01010su0DenaD Aq 9g/2T PRR/TTTT 0T/I0p/wW0D A3 (1M Areiq1puluo//Sdny woj papeojumod ‘0 ‘SEFESIYT



40f21 LOPEZ-AGUDO €T AL.
WILEY

has a negative impact on educational outcomes, with the impact being greater when grade retention was in
primary rather than secondary school. Diris (2017) analysed the influence of grade retention on students'
competences for 16 countries (including Spain) using PISA 2003-2012 data and the month of birth as instru-
mental variable. The author found that grade retention in primary school harms students' competences across
the distribution, while delayed school entry can produce positive results for those at the lower end of the
distribution.

Based in this evidence, it is noticeable that grade retention may have a negative influence - at least in Spain -
on students' competences. This only calls into question the efficacy of grade retention for reducing the risk of
school failure, especially considering that grade retention can act as a negative trigger, with scarring implications
for students' psychosocial development and educational performance through damage in their self-esteem and
their school engagement (Andrew, 2014; Goos et al., 2013; Klapproth et al., 2016).

In this context and, given the limited evidence available in Spain, which does not go beyond a correlational
analysis, we will try to analyse the actual impact that grade retention has on students' competences, using an
instrumental variables methodological approach.

1.2 | The contribution of the present study
Specifically, the research question that we want to answer is the following:
e Does grade retention negatively influence 15-year-old students' competences in Spain?

The present study contains some novelties: First, we analyse the influence of grade retention on students'
competences focusing on Spain, going beyond correlation and approaching causality using as instrumental vari-
able the month of birth. Second, the data employed come from six PISA waves from the years 2003 to 2018,
reaching to more than 146,000 15-year-old students, which enhances the robustness of our results through time.

It has to be highlighted that the novelty of our research study may seem to overlap that of Diris (2017), to
the extent that it deals with a similar topic and uses a similar instrumental variable (month of birth), making use
of the variability present in 16 countries (including Spain) and reaching a unique conclusion for all the countries
regarding the relationship between students' competences and grade retention. Nevertheless, their results could
be undermined by some issues: First, the paper relies on the assumption of a homogeneous maturity effect across
countries, which may actually differ across countries (as indicated by e.g. Bedard & Dhuey, 2006). Therefore,
although the author performed a test which indicates a homogenous effect of maturity across the countries
under study, the influence of the month of birth may actually be different for certain countries, especially for
Spain, to the extent that children begin school during the calendar year of their 6th birthday and there is no pos-
sibility for parents to do otherwise. As reported in ‘Exhibit 2: Grade Assessed and Average Age of the Students
Assessed in PIRLS 2016’ (Mullis et al., 2017), the rest of the countries in the sample of Diris (2017) allow certain
flexibility for parents to choose when to enrol their children in compulsory education, potentially influencing this
effect of the month of birth. Second, Diris (2017) did not use PISA's recommended practices regarding weighting
(i.e. senate weights and balanced repeated replication weights). As highlighted by PISA technical reports (e.g.
OECD, 2014), senate weights are needed when performing cross-country regressions with PISA data (Jerrim
et al., 2017; OECD, 2020b), while balanced repeated replication weights are needed to calculate correct standard
errors with PISA data. Third, our results would be more robust for Spain, as we employ data from 2003, 2006,
2009, 2012, 2015 and 2018 PISA waves (a total of 149,868 observations), whereas the data in Diris (2017) only
include 2003, 2009 and 2012 (61,991 observations) for Spain.

The rest of the paper is structured as follows: participants are described, followed by data analysis, procedures

employed and results, their discussion and conclusions.
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2 | METHODS
2.1 | Participants

The Programme for International Student Assessment (PISA) is conducted by the OECD and assesses 15-year-old
students' competences for the participating countries in reading, mathematics and science. In order to participate,
countries are required a sample of at least 42 15-year-old students from each participating school, and a minimum
of 150 schools. These students take a cognitive test in the three domains and also answer a student questionnaire.
Furthermore, head teachers answer a school background questionnaire.® PISA has been conducted in a three-year
basis since 2000, reaching to 7 waves in the year 2018. In the present study we employ all the PISA waves in which
Spain participated (2003, 2006, 2009, 2012, 2015 and 2018).

The variable in which we base our analysis is that regarding grade retention, which is asked in the student
questionnaire. Grade retention education laws did not change in all the PISA cycles under analysis, that is, stu-
dents can repeat once in primary education* and twice in secondary education,’ being this decision based on an
objective criterion: students that failed a minimum of three subjects will have to repeat (or if they failed two sub-
jects, when these are reading and mathematics). Therefore, pooling together six PISA cycles (2003, 2006, 2009,
2012, 2015 and 2018) in which the grade retention laws were kept enhances the precision of our results.

As we are analysing the influence of grade retention on students' scores, we employ the PISA scores pro-
vided by the OECD in reading, mathematics and science. These scores were created to have mean 500 and
standard deviation 100. In the present study, these scores have been standardised to have mean 0 and standard
deviation 1 - using the mean and standard deviation of the population - with the aim of interpreting the results
as effect sizes, which is useful for international comparisons. Table A1 (Appendix A) presents the distribution

of participants by gender and Spanish region.

2.2 | Data analysis

The descriptive statistics for the whole sample, and also by grade retention, can be found in Table A2 (Appendix A).
Looking at these statistics, we can see that repeater students present lower scores in all the domains, and that
there is a higher proportion of repeater students among boys, from immigrant and lower socio-economic status
backgrounds (in terms of parental level of education and number of books at home), who attend public schools and
were born in the last months of the year.

2.3 | Procedure
2.3.1 | Ordinary least squares

In order to analyse the influence of grade retention on students' competences, the following model is specified:

Cirt = a + BGRyyy + v Xy + 6Fjjy + 9SCH;y + OPISAL + @REG, + €3 (1)
where i is the individual, j the school, r the Spanish region and t the PISA cycle (t = 1 for PISA 2003, t = 2 for PISA
2006, t = 3 for PISA 2009, t = 4 for PISA 2012, t = 5 for PISA 2015 and t = 6 for PISA 2018); C;,, are students' stan-
dardised competences in reading, mathematics and science (alternatively); GR;;¢ is a dummy variable which takes the
value ‘1’ when the student has repeated and ‘O’ otherwise; Xt are students' background characteristics (i.e. sex,

immigrant status); F;,, are family characteristics (level of education of the father and the mother, number of books at

ijrt
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home); SCH;,; are school characteristics (school funding); PISA; is the PISA cycle; REG,; is the Spanish region; g, is the
idiosyncratic error term.

The estimated g coefficient from this model would show the influence of grade retention on students'
competences in reading, mathematics and science, controlling for a wide array of observable characteristics.

However, there are potential unobservables included in ¢;,, which have been omitted from the model and might

ijrt
bias this g coefficient (e.g. students' ability). This issue can be seen, for instance, if we consider a student who is
not mature enough and repeats. In this case, the model in Equation (1) would omit the student's maturity, which
is correlated to grade retention; therefore, grade retention would be correlated with the error term, and ordi-
nary least squares (OLS) estimates of g might be biased. This usually happens when working with cross-sectional
data, as many authors have indicated (Cordero & Pedraja, 2019; Hanchane & Mostafa, 2010; Lounkaew, 2013).
Because of that, an instrumental variable approach has been applied to solve this problem, by the use of two-

stage least squares (2SLS).

2.3.2 | Two-stage least squares

This methodology requires the identification of an instrument (Z;,,) and the use of other control variables (X;

ijrtr
SCH;

and grade retention. The instrument that is going to be used is the month of birth of the student (denoted as Z;;).

Fijrt’
v PISA; and REG,,) to remove any potential confounder on the relationship between students' competences

This is a categorical variable which is decomposed into binary variables, each one representing a month. In order
to be used in the two-stage least squares methodology, this instrument has to fulfil some properties that are de-

scribed in the following:

a. The relevance condition or first stage. According to this condition, the instrument should be strongly
associated with the treatment variable (GR,»M). This happens in the present study, as grade retention is
strongly linked to students' month of birth (Z;,). In particular, this can be seen in Table A3 (Appendix A):
Those students who were born later in the year are more likely to repeat. If we compare January with
December, there are 10% more repeaters among younger students (December) compared to older stu-
dents (January). This point is going to be formally illustrated using the Stock and Yogo (2005) test of
weak instruments presented in the results section below.

b. The independence/exogeneity assumption. This condition indicates that the instrument is randomly assigned or
‘as good as randomly assigned’, which means that it is uncorrelated to the omitted variables we might like to
control for. In the present study, month of birth might be considered as good as randomly assigned, to the extent
that, in Spain, students are randomly born along the year, that is, parents do not plan the month of birth of their
children subject to variables such as their socio-economic status or other characteristics. This can be seen in the
first column of Table A2 (Appendix A), in which students' birth months are uniformly distributed along the year.”

c. The exclusion restriction. This condition stablishes that there is a sole channel (i.e. through GR;;) for the influence
of the instrument (i.e. month of birth, Z;,;) on the outcome (students' standardised reading, mathematics and
science scores, C;,). This single channel requires that the independence assumption is fulfilled, so that other
potential channels for this influence have been controlled for (X;, F SCH;yt, PISA; and REG,,).

d. The monotonicity property (Barua & Lang, 2016; Dhuey et al., 2019; Fiorini & Stevens, 2014). Barua and
Lang (2016) highlighted that ‘while the instrument may have no effect on some individuals, all of those who
are affected should be affected unidirectionally’ (p. 348). This is also called as the no defiers assumption, which
means that there are no students who decide not to repeat a grade when they are assigned to by their teach-
ers and, likewise, if they are not assigned by their teachers to repeat a grade, they always decide to repeat.
This monotonicity property is always fulfilled in our data, as students are not able to choose whether to re-

peat or not.
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After defining this instrument, the model in Equation (1) can then be estimated using two-stage least squares
(2SLS). The first stage is defined as:

GR,—M =7+ ﬂlz;m + EZX,-M + 7r3F,~j,t + 7r4SCHm + 75PISA; + w4 REG,; + Wt 2)

where wj, is the idiosyncratic error term. This equation is estimated and a prediction of the grade retention variable
is obtained (é!\?,-}-,t), which will be included in the model of Equation (1) to create the reduced form (hereinafter the base
model):

Cit=a+ ﬂéﬁm + v Xijt + 6Fjj + 9SCH;p + OPISAL + @REG, + €3 (3)

where g indicates the influence of grade retention on students' competences in reading, mathematics and science,
respectively. These estimations have been performed using OECD recommended practices, that is, final student
weights, balanced repeated replication weights and plausible values (OECD, 2020c). For this purpose, Stata software,
together with the ‘repest’ command (which accounts for all these OECD recommended practices) have been em-

ployed. The syntax used for the regression models has been displayed in Appendix B.

2.4 | Results

Firstly, and following the methodology explained in the previous section, we have estimated our base model
(Equation 1) using OLS. As we can observe in Table A4 (Appendix A),® grade retention has a negative influ-
ence on students' competences between 0.83 and 0.91 standard deviations (SD). Specifically, grade retention
reduces performance in mathematics (0.91 SD) more than in science and reading (0.83 SD in both). In order to
complement our results, we have distinguishing by gender our main estimations (see Table A5, Appendix A),
finding that grade retention negatively influences boys' competences slightly more than girls'. While grade
retention worsens boys' performance between 0.85 and 0.93 SD, it reduces girls' performance between 0.80
and 0.88 SD.

However, we have to bear in mind that these estimates are far from being accurate, to the extent that they
may suffer from an important variable omission bias. By using OLS, we may have omitted confounders that may be
decisive in how grade retention affects students' competences. In this sense, we have estimated our base model
(from Equation 3) using two-stage least squares to obtain more accurate estimates.

First, we focus on the first stage results obtained from Equation 2 and presented in the first column of Table 1.
As noted in the literature (Bernardi, 2014; Jerrim et al., 2022; Manacorda, 2012; Pedraja-Chaparro et al., 2015),
Table 1 shows that older students (i.e. those students born in January) are 9.4% less likely to repeat than those
born in December. These results also show that the instrument is relevant to explain grade retention, which sup-
ports the relevance condition.

As for the influence that grade retention has on students' competences, we can observe in Table 1 that it
negatively influences students' competences but, unlike the results we obtained using OLS, when using two-stage
least squares the negative influence that grade retention has on students' competences is even larger. In particu-
lar, grade retention is negatively associated with reading performance by 1.5 SD, by 1.68 SD in mathematics and
by 1.74 SD in science performance, thus being science competence the most adversely affected (in contrast to
OLS estimates). The Stock and Yogo (2005) test of weak instruments also supports that the instrument fulfils the
relevance condition.”

Regarding the first stage results by sex presented in Table 2, month of birth has a greater influence on the
probability of boys repeating than girls. Older male students are 10.6% less likely to repeat than their younger
peers, whereas older female students are only 8.4% less likely to repeat than those born at the end of the year.

Moreover, in the reduced form results of Table 2 grade retention seems more detrimental for boys' competences
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TABLE 1 Theinfluence of grade retention on students' standardised scores, instrumental variables.

Reduced form

Variables First stage Reading Mathematics Science
Repeater (ref.: non-repeater) - -1.522*** -1.679*** -1.742***
(0.070) (0.069) (0.074)
Month of birth (ref.: December)
January -0.094*** - - -
(0.005)
February -0.090*** - - -
(0.006)
March -0.085*** = = =
(0.005)
April -0.079*** = = =
(0.005)
May -0.072*** - - -
(0.005)
June -0.054*** = = =
(0.005)
July -0.050*** = = =
(0.005)
August -0.033*** - - -
(0.005)
September -0.037*** - - -
(0.005)
October -0.035*** = = =
(0.005)
November -0.010* = = =
(0.005)
Missing flag. Month of birth - - - =
Female -0.084*** 0.158*** -0.312*** -0.244"*
(0.002) (0.007) (0.007) (0.008)
Missing flag. Female -0.433 0.313 0.116 0.008
(0.318) (0.598) (0.589) (0.631)
Immigrant status (ref.: native)
First-generation immigrant 0.148*** 0.010 -0.021 -0.000
(0.005) (0.013) (0.013) (0.014)
Second-generation immigrant 0.063*** 0.051*** 0.003 0.049***
(0.008) (0.016) (0.016) (0.017)
Missing flag. Immigrant status 0.140*** -0.298*** -0.329*** -0.273***
(0.009) (0.020) (0.020) (0.021)
Father level of education (ref.: none)
ISCED 1 -0.079*** 0.018 0.011 -0.015
(0.006) (0.012) (0.012) (0.013)
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TABLE 1 (Continued)

Variables

ISCED 2

ISCED 3b, c

ISCED 3a, 4

ISCED 5b

ISCED 5a, 6

Missing flag. Father level of education

Mother level of education (ref.: none)

ISCED 1

ISCED 2

ISCED 3b, c

ISCED 3a, 4

ISCED 5b

ISCED 5a, 6

Missing flag. Mother level of
education

Number of books at home (ref.: 0-10 books)

11-25 books

26-100 books

101-200 books

201-500 books

More than 500 books

First stage

-0.089***
(0.006)
-0.121***
(0.008)
-0.114***
(0.006)
-0.113***
(0.006)
-0.148***
(0.006)
-0.008
(0.008)

-0.057***
(0.007)
-0.075***
(0.006)
-0.107***
(0.008)
-0.119***
(0.007)
-0.104***
(0.007)
-0.159***
(0.007)
-0.001
(0.010)

-0.103***
(0.005)
-0.227***
(0.004)
-0.293***
(0.005)
=g
(0.005)
-0.322***
(0.006)

Reduced form

Wi LEYm

Reading

0.050***
(0.013)
0.035**
(0.017)
0.061***
(0.014)
0.039***
(0.014)
0.064***
(0.01¢6)
-0.007
(0.015)

0.169***
(0.013)
0.175***
(0.013)
0.184***
(0.017)
0.169***
(0.015)
0.122***
(0.015)
0.169***
(0.017)
-0.075***
(0.018)

0.151***
(0.012)
0.309***
(0.018)
0.417***
(0.023)
0.504***
(0.025)
0.495***
(0.025)

Mathematics

0.050***
(0.013)
0.049***
(0.017)
0.040***
(0.014)
0.019
(0.014)
0.089***
(0.015)
0.021
(0.015)

0.086***
(0.013)
0.120***
(0.013)
0.107***
(0.017)
0.096***
(0.015)
0.041***
(0.015)
0.117***
(0.017)
-0.074***
(0.018)

0.116***
(0.011)
0.278***
(0.018)
0.400***
(0.022)
0.510***
(0.025)
0.525***
(0.025)

Science

0.018
(0.013)
-0.003
(0.018)
0.026*
(0.015)
0.021
(0.015)
0.045***
(0.01¢6)
0.001
(0.01¢6)

0.144***
(0.014)
0.162***
(0.014)
0.178***
(0.018)
0.156***
(0.016)
0.129***
(0.016)
0.157***
(0.018)
-0.038*
(0.019)

0.086"**
(0.012)
0.230***
(0.019)
0.350***
(0.024)
0.450***
(0.027)
0.475***
(0.027)

(Continues)
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TABLE 1 (Continued)

Reduced form

Variables First stage Reading Mathematics Science
Missing flag. Number of books at -0.124*** 0.074*** 0.092*** 0.074***
il (0.013) (0.026) (0.025) (0.027)

School funding (ref.: public)

Private -0.108*** 0.071*** 0.025** 0.011
(0.005) (0.012) (0.011) (0.012)

Semi-private -0.086*** 0.044*** -0.012 -0.034***
(0.003) (0.008) (0.008) (0.008)

Missing flag. School funding -0.057*** 0.002 -0.025** -0.069***
(0.006) (0.011) (0.011) (0.012)

PISA cycle (ref: PISA 2003)

PISA 2006 0.094*** 0.221*** 0.275*** 0.248***
(0.005) (0.012) (0.012) (0.012)
PISA 2009 0.055*** 0.150*** 0.193*** 0.163***
(0.005) (0.011) (0.010) (0.011)
PISA 2012 0.030*** 0.132*** 0.170*** 0.139***
(0.005) (0.010) (0.010) (0.011)
PISA 2015 0.021*** 0.112*** 0.152*** 0.119***
(0.005) (0.010) (0.010) (0.011)
PISA 2018 -0.060*** 0.037*** 0.071*** 0.023**
(0.005) (0.011) (0.011) (0.012)
Region (ref.: Rest of Spain)
Castile and Leon 0.019*** 0.109*** 0.160*** 0.118***
(0.005) (0.009) (0.009) (0.009)
Catalonia -0.111*** -0.054*** -0.065*** -0.159***
(0.003) (0.010) (0.010) (0.011)
Basque Country -0.115*** -0.190*** -0.078*** -0.205***
(0.005) (0.013) (0.012) (0.013)
Constant 0.858*** -0.215*** 0.118** 0.183***
(0.009) (0.059) (0.058) (0.062)

Observations 146,047 146,047 146,047 146,047

R-squared 0.176 0.288 0.304 0.204

Stock and Yogo (2005) test of weak - 65.225%** 65.225*** 65.225***

instruments

Note: Standard errors in parentheses. All OECD (2020c) recommended practices have been applied (final student
weights, balanced repeated replication weights, plausible values). Dependent variable: Students' standardised
competence scores. Two-stage least squares (2SLS). The instrument is the child's month of birth. The null hypothesis of
the Stock and Yogo (2005) test of weak instruments is that the instrument is weak. Significance: * significant at 0.1, **
significant at 0.5, *** significant at 0.01.

Source: Authors' own calculations.
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than girls'. While the competences of those male students who were held back a year decreases between 1.6 and
1.8 SD, girls' performance worsens between 1.5 and 1.7 SD.
In short, grade retention has a negative influence on Spanish students' competences, with boys being the

worst off.

3 | DISCUSSION AND CONCLUSIONS

Throughout this paper, we have tried to analyse the effect that grade retention has on 15-year-old Spanish stu-
dents' competences, using data from six PISA cycles (2003-2018). In order to go beyond a correlational analysis
and obtain causal estimates, we have used a quasi-experimental methodology (instrumental variables). As men-
tioned, our results show that grade retention is negatively associated with students' competences between 1.5
and 1.7 SD, influencing boys' competences to a greater extent. For instance, holding back a year is negatively as-
sociated with boys' mathematics competence by 1.8 SD, while it presents a negative influence on girls' by 1.5 SD.
These results may be due to the fact that classes in Spain are largely oriented towards content-based knowledge
rather than skills (Jerrim et al., 2019; Marcenaro-Gutierrez & Vignoles, 2014) and, as a result, students who repeat
grades will not only fail to master required knowledge but may also be at a greater disadvantage when it comes to
taking PISA tests, which are competence-oriented.

In this sense, while grade retention has been widely used as a way of dealing with students who fail to keep up
with their peers, it seems to perpetuate the failures of the Spanish education system. Far from offering students
who are lagging behind new opportunities and support to achieve grade-level knowledge, grade retention seems
to reinforce their shortcomings even more, as students fail to acquire the competences that they should have
learned in the first-time round. And this inefficiency is compounded by the fact that students who repeat are not
only more likely to drop out (Andrew, 2014; Glick & Sahn, 2010; Ou & Reynolds, 2010), but also to have lower self-
esteem and academic self-concept (Lamote et al., 2014; Martin, 2011; Peixoto et al., 2016).

This may be due to the fact that students are often forced to retake the course under the same conditions
without being offered any extra support or additional material (Gonzalez-Betancor & Lépez-Puig, 2016), and also
that the emotional havoc that grade retention can cause may lead to problematic behaviours that hinder learning
(Jimerson, 2001; Jimerson et al., 2005). The latter is particularly relevant, as boys tend to be more vulnerable to
disruptive behaviour than girls (Pagani et al., 2001), which may explain why grade retention has a more detrimental
influence on boys (Morrison & No, 2007).

In this context, early childhood interventions can be a very useful alternative to grade retention (Garcia-Pérez
et al., 2014). Early identification of those students who are at-risk can enable teachers to be aware of their situa-
tion and to use different communication strategies that can help them to improve their competences (Macfadyen
& Dawson, 2010). To this aim, it could be beneficial to create intervention teams to analyse data about the indi-
vidual students and, according to that information, to develop an ‘individualised education plan’, similar to those
used with special needs' students. Alongside early intervention, automatic promotion is another alternative to be
considered. However, and while this practice would allow to overcome the emotional havoc of detaching students
from their peers, it should be applied carefully, as it may reduce students' interest in learning, their attendance
and even teachers' effort (Ahmed & Mihiretie, 2015). In this sense, it seems that rather than going straight to the
extremes, the most plausible measure is at some point between grade retention and automatic promotion, where
students are given tailoring instruction to meet their needs (Reis et al., 2011; Wanner & Palmer, 2015).

An additional approach could be to provide students with supplemental instructional time after school,
on the weekend or in summer programs. These reinforcement classes could be a much more valuable alter-
native to the private tuition used by a high proportion of families in Spain to improve the low performance of
their children. Moreover, in order to provide high quality instruction to the low performing students, teachers

may need specific professional instruction designed to acquire teaching skills and methodologies that could
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help them diversify the way they approach these students. Additionally, permanent communication between
teachers and parents is essential to identify the potential problems that may arise for these students with
instructional needs.

Based on the relationship between grade retention and month of birth, another alternative could be following
the policy that other countries have employed to make more flexible the enrolment of students in compulsory
education (as described in ‘Exhibit 2: Grade Assessed and Average Age of the Students Assessed in PIRLS 2016,
Mullis et al., 2017), which indicates that parents have discretion to make earlier or to delay their children's enrol-
ment if they feel their children will benefit from being more mature.

In any case, our results should be interpreted with caution. There may still be unobservable variables that we
have not controlled for and, moreover, by analysing only Spanish students, it is difficult to extrapolate our results
to other educational systems. In this sense and, in order to overcome the low external validity, future research

could focus on the international level.
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ENDNOTES
1PISA uses ‘literacy’ as a synonym of competences.

2PISA defines reading literacy competence as ‘understanding, using, reflecting on and engaging with written texts, in
order to achieve one's goals, to develop one's knowledge and potential, and to participate in society. (OECD, 2019, p.
27), mathematics competence as ‘capacity to formulate, employ and interpret mathematics in a variety of contexts. It in-
cludes reasoning mathematically and using mathematical concepts, procedures, facts and tools to describe, explain and
predict phenomena. It assists individuals to recognise the role that mathematics plays in the world and to make the well-
founded judgements and decisions needed by constructive, engaged and reflective citizens’ (OECD, 2019, p. 75) and
science competence as ‘the ability to engage with science-related issues, and with the ideas of science, as a reflective
citizen. A scientifically literate person is willing to engage in reasoned discourse about science and technology, which
requires the competencies to explain phenomena scientifically, evaluate and design scientific enquiry, and interpret data
and evidence scientifically’ (OECD, 2019, p. 15).
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3PISA also assesses other competences such as financial literacy, problem-solving skills or the global competence. It also
includes other background questionnaires such as parental, teacher, ICT, well-being, educational career questionnaires.
However, the administration of these questionnaires has been performed irregularly by PISA cycles and countries, so
the present study is focused on the competences and student information which remain fixed along PISA cycles.

4BOE (2002, art. 17.3), BOE (2006, art. 20.2) and BOE (2013, art. 20.2).
®BOE (2002, art. 29.3), BOE (2006, art. 28.5) and BOE (2013, art. 28.5).

%1t is important to highlight that, to the extent that PISA analyses students from the same age (15years old) then repeater
students are not lost from the sample due to grade retention (which could happen when sampling based on grade and not
age). Therefore, potential positive bias in scores, which may happen when sampling based on students' grade, is avoided.

’The Sargan test of overidentifying restrictions is relevant to check the validity of the instrument, whereas the Wu-
Hausman test could provide information about the suitability of the 2SLS procedure. However, there is evidence indi-
cating that, when weights are used in complex survey design data, these tests become invalid, so their conclusions could
be misleading. This is indicated in Stata's help (Stata, 2024) for the command of ‘estat overid’ (Sargan test) and ‘estat en-
dogenous’ (Wu-Hausman test), in the subcommand to force the use of survey weights (i.e. ‘forceweights’): ‘By default,
these tests are conducted only after unweighted or frequency-weighted estimation. The reported critical values may
be inappropriate for weighted data, so the user must determine whether the critical values are appropriate for a given
application’ (pp. 4-5) and ‘By default, estat overid issues an error message if the previous estimation was conducted
using aweights, pweights, or iweights. You can use the forceweights option to override this behaviour, though the test
statistics may no longer have the expected 42 distributions’ (p. 12). More discussion on this issue with complex survey
design weighting and 2 test distributions can be found in Rao and Scott (1984). Therefore, to the extent that the results
of these tests are difficult to believe, they have not been reported.

8Tables A4 and A5 (Appendix A) have been replicated without parental education and results do not change; also, parental
level of education and number of books at home have been, alternatively, replaced with the economic, social and cultural
index created by the OECD, and results do not change. These estimations are available upon request to the authors.

?The null hypothesis of the Stock and Yogo (2005) test of weak instruments is that the instrument is weak.
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