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ABSTRACT  
Grade retention – although widely used – remains controversial 
because of its implications for equity and long-term outcomes. 
While student-level predictors are well documented, less is 
known about how school and system characteristics shape grade 
retention practices across countries. Adopting a multilevel 
perspective, this study examines (1) which school-level 
characteristics are related to grade retention in lower-secondary 
education and (2) whether these relationships vary by national 
educational stratification. Using PISA 2018 data from 124,126 
students in 5,693 schools across 24 systems, we estimate three- 
level regression models. School composition, within-class ability 
grouping, and shortages of educational materials are linked to 
grade retention probability, net of individual characteristics. 
Cross-level interaction analyses show that educational material 
shortages predict higher grade retention likelihoods only in low- 
stratification systems, while the association with within-class 
ability grouping is substantially lower in these contexts. These 
findings underscore that grade retention practices are shaped by 
both institutional structures and school organisation.
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Introduction

Grade retention – the practice of requiring students to repeat a school year when their 
performance is deemed insufficient – is a common but highly debated approach in edu
cation systems worldwide (Pipa et al., 2025). While it is often intended to give students an 
extra opportunity to master the curriculum, research consistently links grade retention to 
negative long-term outcomes, including lower academic achievement, reduced motiv
ation, higher dropout rates, and poorer labour-market prospects (Goos et al., 2021; Val
buena et al., 2021). Moreover, grade retention is not applied equally: students from 
lower socio-economic backgrounds and students with a migration background are 
more likely to be retained than their peers (Choi et al., 2018; Klapproth & Schaltz, 2015; 
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Westphal et al., 2020). These patterns raise concerns about fairness and the reproduction 
of educational inequality, issues central to school effectiveness and school improvement 
(OECD, 2023).

Most prior research has focused on student-level predictors such as academic perform
ance and background characteristics (Guèvremont et al., 2007; Valbuena et al., 2021). 
However, grade retention decisions are made within schools. School characteristics – 
including student composition, available resources, and internal policies – shape how 
schools respond to students who struggle academically. This implies that grade retention 
should not only be understood as a reaction to individual performance, but also as an 
organisational response to student heterogeneity. From this perspective, retention is 
embedded in school routines and decision-making structures rather than functioning 
solely as an individual corrective measure. Schools serving more disadvantaged popu
lations may face greater instructional challenges, while schools operating with strict aca
demic standards may be more likely to retain students who do not meet performance 
thresholds (Bulle, 2019; Hanushek & Woessmann, 2016). These findings suggest that 
grade retention is not solely an individual outcome but is also embedded in school-level 
organisational contexts. Multilevel research supports this view.

While a substantial portion of the variation in grade retention lies at the student level, 
considerable amounts are also found at the school and national levels (Goos et al., 2013). 
Cross-national differences are striking – grade retention rates range from below 1% in 
countries such as Ireland and Denmark to above 20% in Spain, Germany, and Belgium 
(OECD, 2019). These differences reflect national promotion rules, accountability 
systems, and degrees of school autonomy (Eurydice & Commission, 2011), as well as 
how schools implement these frameworks in practice (Dupriez et al., 2008). This suggests 
that the relationship between school characteristics and grade retention may depend on 
the broader institutional context.

One institutional dimension that may shape these patterns is educational stratification. 
In highly stratified systems, students are sorted into different tracks at an early stage, with 
very little mobility between tracks. This leads to larger differences between schools in 
student composition, academic expectations, and organisational practices (Pfeffer, 
2008). As a result, school-level characteristics may show stronger associations with 
grade retention in such systems.

Against this background, two questions arise. First, which school characteristics are sys
tematically associated with grade retention across countries (RQ1)? Second, to what 
extent do these associations vary depending on the degree of educational stratification 
within national systems (RQ2)?

This study addresses these questions in two steps. First, we examine which school- 
level characteristics are associated with grade retention across countries (RQ1). Second, 
we investigate whether the strength of these associations varies depending on the 
degree of educational stratification within national systems (RQ2). Using multilevel 
regression analysis of PISA 2018 data, we analyse school composition, school policy, 
and the learning environment as predictors of grade retention in lower-secondary 
education. By distinguishing between general school-level associations and context- 
dependent patterns, this study contributes to a more differentiated understanding 
of how institutional structures shape the relationship between schools and grade 
retention.
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Determinants of Grade Retention Across Levels

Previous research has identified a wide range of factors associated with grade retention in 
secondary education, operating at multiple levels of the education system. These include 
individual characteristics, as well as classroom-level, school-level, and system-level fea
tures. This multilevel perspective reflects the idea that grade retention decisions are 
shaped by both student characteristics and the institutional contexts in which they are 
embedded.

Individual-Level Predictors
Grade retention has been most extensively studied at the individual level, focusing on 
various learning, psycho-social, and background characteristics as key predictors of 
grade retention. Learning characteristics such as lower academic performance, higher 
absenteeism, and weaker early childhood preparation have all been linked consistently 
to a higher likelihood of being retained (Choi et al., 2018; Cortázar et al., 2020; Klap
proth & Schaltz, 2015; Westphal et al., 2020). In addition, lower mathematics self- 
concept, lower educational aspirations, and lower levels of conscientiousness have 
also been linked with a higher grade retention likelihood (Ferrão, 2015; Resino et al., 
2019; Westphal et al., 2020). Background characteristics also play a consistent role. Stu
dents from low socioeconomic status (SES) families, those with a migration or minority 
background, and boys are more likely to repeat a grade (Chau et al., 2012; Goos et al., 
2013; Kornfeld & Ochsen, 2017). This risk is also elevated for students who are relatively 
young, live in unfavourable neighbourhoods, or have younger mothers (Guèvremont et 
al., 2007; Klapproth & Schaltz, 2015; Kornfeld & Ochsen, 2017). Together, these findings 
indicate that grade retention is closely linked to pre-existing social and educational 
inequalities.

Classroom- and Teacher-Level Predictors
Evidence of grade retention predictors at the classroom and teacher level is rather limited. 
Two studies suggest that low peer acceptance increases the likelihood of being retained 
(Lubbers et al., 2006), as does being taught by non-certified teachers (Kornfeld & Ochsen, 
2017). Overall, however, empirical evidence at this level remains scarce and fragmented. 
The limited research indicates a need for further study on how classroom dynamics and 
teacher characteristics influence grade retention, particularly given the broader evidence 
on the importance of the immediate learning environment for students’ academic out
comes (Hattie, 2023a, 2023b).

School-Level Predictors
Grade retention predictors at the school level have been studied to a larger extent, as 
compared to the classroom and teacher level. School composition is the most fre
quently studied factor. Students in schools with a high share of low-SES or 
migration-background peers are generally at higher risk of being retained (Cordero 
Ferrera et al., 2014; Vinas-Forcade et al., 2021). In some cases, a disadvantaged 
school composition even weakens the protective effect of individual student achieve
ment (Vinas-Forcade et al., 2021). However, results are not consistent: some studies 
have found no effect of migration background composition (Choi et al., 2018), and 
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Shi & Brown (2020) report lower grade retention likelihoods in schools with many econ
omically vulnerable students. School location shows similarly mixed patterns. Grade 
retention is sometimes more frequently applied in urban schools (Choi et al., 2018; 
Ferrão, 2015), sometimes in rural areas (Vinas-Forcade et al., 2021). Counselling pro
vision may also play a role: schools offering only non-targeted counselling report 
higher grade retention rates (Shi & Brown, 2020). Finally, some structural school fea
tures have been linked to a lower grade retention likelihood, such as larger school 
size, private status, stable student populations, and higher student-teacher ratios 
(Choi et al., 2018; Guèvremont et al., 2007). Yet, these findings have not been consist
ently replicated (Cordero Ferrera et al., 2014; Ferrão, 2015; Shi & Brown, 2020). Overall, 
while school-level characteristics appear relevant, empirical evidence remains fragmen
ted and sometimes contradictory.

System-Level Predictors
At the system level, educational policies and structural features have been shown to 
play a key role in shaping grade retention practices. A critical factor seems to be 
how the education system manages student heterogeneity. Systems that do not 
have flexible ways of responding to diverse learning needs – i.e. those that use 
early tracking or a uniform curriculum – show much higher grade retention rates 
than systems that have response mechanisms such as streaming or individualized cur
ricula (Dupriez et al., 2008). Within tracked systems, students in vocational pathways 
are particularly at risk of being retained (Klapproth & Schaltz, 2015). Policy reforms 
can reduce the risk of grade retention: for example, the introduction of binding 
teacher track recommendations in Germany led to lower grade retention rates by redu
cing the number of students placed in a too demanding track (Kornfeld & Ochsen, 
2017). System-level support measures also matter. Grade retention has been found 
to be less common in districts offering early childhood care and education (ECCE; Cor
tázar et al., 2020), and in systems that provide incentives for teaching students with 
special educational needs (SEN; (Goos et al., 2013)). These findings suggest that the 
application of grade retention is influenced by how education systems are designed 
to accommodate diverse learners and promote progression. Overall, these findings 
indicate that grade retention practices are embedded in national policy frameworks 
and institutional designs.

In sum, grade retention is shaped by factors at the student, classroom, school, and 
system levels. Research is most extensive at the individual level, while evidence on class
room and teacher characteristics is limited. School-level studies highlight the importance 
of school composition and school organisational features, yet findings are often inconsist
ent. System-level research further suggests that institutional structures influence how 
grade retention is applied. Despite this multilevel evidence, cross-national analyses that 
simultaneously examine school-level characteristics and their operation within different 
institutional contexts remain scarce. In particular, we lack systematic evidence on 
whether school-level predictors of grade retention operate differently in highly stratified 
versus more comprehensive systems. This study therefore examines which school charac
teristics are associated with grade retention and how these associations vary across 
countries.
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Theoretical Framework

As the previous section has shown, grade retention is influenced by multiple factors 
across different levels of the education system. We use the Dynamic Model of Educational 
Effectiveness (DMEE; Creemers & Kyriakides, 2007) as our guiding framework and build on 
Carroll’s Model of School Learning (Carroll, 1963, 1989) to understand how school charac
teristics are related to grade retention. We further examine whether the degree of edu
cational stratification shapes the strength of these relationships across systems.

The DMEE offers a comprehensive framework for understanding educational outcomes 
by considering multiple hierarchical levels of influence. It assumes that students’ learning 
is affected by a mixture of individual-, classroom-, school-, and system-level factors 
(“context” in the original model) and emphasizes how these levels interact to impact edu
cational processes and outcomes. Although originally developed to explain variation in 
student achievement, the DMEE is relevant here, too, because grade retention decisions 
are typically based on students’ academic progress within this multilevel context. For this 
study, we adapted the DMEE by focussing on grade retention (Figure 1). Our framework 
considers only three levels – student, school, and country – and centres on the school 
level. Within the school level, we distinguish three conceptual dimensions: school compo
sition, school policy, and the learning environment. School composition refers to charac
teristics of the student body. School policy regards institutional practices and decisions 
that may influence the likelihood of grade retention. The school’s learning environment 

Figure 1. Conceptual model of school-level influences on grade retention.
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contains behavioural and organisational aspects that reflect the school’s day-to-day 
climate, shaped by school-specific policies and interactions between students and staff.

Since the single most important predictor of grade retention is low academic perform
ance (Valbuena et al., 2021), understanding how school factors may be related to grade 
retention requires examining how schools shape student learning. To this end, we 
draw on Carroll’s Model of School Learning (Carroll, 1963, 1989). This model suggests 
that school learning depends on five variables: (1) aptitude – the amount of time a 
student needs to learn under optimal conditions; (2) ability to understand instruction – 
influenced by prior knowledge or language barriers; (3) perseverance – the amount of 
time a student is willing to spend on learning; (4) quality of instruction – including 
clarity, organisation, and appropriateness; and (5) opportunity to learn – the time avail
able for learning.

Grade retention decisions are typically based on students’ academic achievement. 
Because achievement is shaped by learning conditions within schools, school factors may 
be indirectly related to grade retention particularly through their influence on persever
ance, quality of instruction, and opportunity to learn. Pertaining to the school characteristics 
included in this paper, we hypothesize that school composition and school policy can 
influence students’ perseverance and quality of instruction, while the learning environment 
may affect perseverance, quality of instruction, and opportunity to learn.

School compositional characteristics – i.e. SES, ethnicity, and achievement level - have 
been linked to teacher expectations, with expectations being higher in higher performing 
schools and lower in schools with more immigrant or low-SES students (Wang et al., 2018). 
In line with the Pygmalion effect (Rosenthal & Jacobson, 1968), teacher expectations have 
been found to impact students’ learning behaviour, socio-psychological factors such as 
self-concept and academic motivation, and academic achievement (Wang et al., 2018). 
Furthermore, teacher expectations can also impact quality of instruction by modifying 
teachers’ teaching behaviour (Aydin & Ok, 2022). Based on these mechanisms, we 
expect that schools with a higher proportion of low-SES students, students with a 
migration background, and low-achieving students will show higher odds of grade reten
tion, net of individual student characteristics.

Similarly, we propose that a school’s policy in the form of between- and within-class 
ability grouping will affect perseverance and quality of instruction. Between-class 
ability grouping has been linked to lower motivation and self-esteem among students 
in the lower groups (Slavin, 1990), and there are indications that lower quality or less 
experienced teachers are more likely to be assigned to lower ability groups (Francis et 
al., 2017). On the other hand, within-class ability has been associated with small positive 
effects on student achievement, attitudes and self-concept (Lou et al., 1996), suggesting 
that differentiated instruction within classrooms may improve learning conditions for 
some students. Based on these mechanisms, we expect that schools using between- 
class ability grouping will show higher odds of grade retention, whereas the association 
for within-class ability grouping may be reversed.

Finally, we argue that the learning environment can shape perseverance, quality of 
instruction, and opportunity to learn. Drawing on social constructivist perspectives 
(Amineh & Asl, 2015), learning and knowledge development take place in interaction 
with others. A cooperative school climate may therefore enhance students’ engagement 
and willingness to invest effort in learning, thereby strengthening perseverance. In 
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contrast, a competitive environment may reduce perseverance, particularly among low- 
performing students who may experience pressure, anxiety, or fear of failure. In addition, 
disruptive behaviour can reduce effective instructional time and require teachers to 
devote attention to classroom management, thereby lowering instructional quality and 
opportunity to learn. Shortages of educational materials may constrain teachers’ ability 
to provide appropriate instruction, while a lack of well-trained staff may diminish instruc
tional quality. Taken together, we expect that schools characterised by higher levels of 
disruption, competitiveness, and resource shortages will show higher odds of grade 
retention, whereas more cooperative school environments will be associated with 
lower odds of retention.

As discussed in the literature review, studies on the association between school factors 
and grade retention show inconsistent findings across countries. One possible expla
nation for these differences lies in the institutional structure of educational systems. 
The degree of stratification of educational opportunity has been proposed to influence 
educational inequality (Marks, 2005; Pfeffer, 2008), and stratified systems are character
ised by stronger segregation of disadvantaged students (Zapfe & Gross, 2021). Pfeffer con
ceptualises stratification in terms of the timing of selection, the rigidity of this selection, 
and its consequences for subsequent educational opportunities.

If school characteristics influence student learning through the mechanisms described 
above, the strength of these relationships may depend on the level of institutional stra
tification. In highly stratified systems, differences between schools reflect institutionalised 
sorting into distinct educational pathways, rather than minor organisational variation. As 
a result, schools may differ more substantially in composition, academic expectations, and 
performance thresholds. Under such conditions, the mechanisms linking school factors to 
student achievement – and ultimately to grade retention – are likely to operate more 
strongly. Consequently, we expect school factors to show stronger associations with 
grade retention in highly stratified countries.

Methods

Data

We used data from PISA 2018 to answer our research questions. PISA is a recurring inter
national OECD survey that assesses the reading, mathematics, and science performance of 
15-year-old students using a representative, multi-stage sampling design (OECD, 2019). 
Although PISA 2022 was available at the time of writing, we did not use this cycle 
because it was strongly affected by COVID-19 disruptions. Many countries experienced 
school closures, remote instruction, increased student absence, and temporary adjust
ments to grade promotion and retention policies (OECD, 2022). These exceptional circum
stances likely influenced both learning processes and grade retention practices, thereby 
reducing cross-national comparability. Using pre-pandemic data improves the compar
ability and internal validity of our analyses. While PISA 2022 provides valuable insights 
into post-pandemic educational contexts, its exceptional conditions make it less suitable 
for examining structural cross-national differences in grade retention practices.

Our analytic sample was constructed in several steps. First, from the 81 participating 
countries, we excluded all countries that are not part of the OECD or Eurydice Network 
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(n = 33), to ensure comparable educational contexts. OECD and Eurydice countries share 
broadly similar governance structures, grade progression systems, and accountability 
frameworks, which improves the comparability of grade retention practices across 
systems. Next, students who changed schools during lower-secondary education were 
excluded. Because grade retention decisions are typically made at the school level, includ
ing students who changed schools would introduce uncertainty about which school 
context was relevant for the grade retention decision. Since school change information 
was gathered in the Educational Career Questionnaire – an optional instrument (OECD, 
2019) – we had to exclude 25 countries that did not measure these items (see the 
flowchart in Figure A1). This resulted in 24 educational systems across 23 countries. 
Belgium was split into Flanders and French-speaking Belgium, as PISA distinguishes 
these systems; other federal systems (e.g., Germany, Spain) could not be separated. The 
UK sample excluded Scotland due to missing school-change data. Then, students with 
missing grade retention data were excluded. Finally, to ensure robust school-level 
analysis, we excluded schools with less than 15 students1 (5th percentile) and excluded 
students lacking information regarding their grade retention status. In total, this 
school-size rule excluded 1,125 schools and 5,359 students.

Countries that were excluded from the final sample statistically differed from included 
countries on several student- and school-level characteristics. However, these differences 
were generally small among excluded OECD/EN countries. In contrast, non-OECD/EN 
countries showed more pronounced differences, particularly regarding ESCS, PISA per
formance, and indicators of school composition (Table A1). This suggests that restricting 
the sample mainly reduced institutional differences while keeping the selected systems 
comparable. Importantly, countries were not excluded based on their grade retention 
rates. Exclusions were driven by comparability criteria (OECD/Eurydice membership) 
and the availability of school-change information.

Our final sample included 124,126 students from 5,693 schools across 24 educational 
systems. Among them, 6,473 students (5.2%) reported having been retained in lower-sec
ondary education. On average, schools had 1.14 retainees (SD = 2.30; Table 1), with con
siderable variation between national grade retention rates (Figure 2). The student 
population consisted of 50.8% female and 49.2% male students (Table 2). The large 
majority (88.9%) had no immigration background, respectively 3.8% and 1.2% had a 
second-generation or first-generation immigration background. On average, students 

Table 1. Overview of units of students, schools, and countries per level and descriptives of units within 
higher levels.

N Min M Max SD

Students 124,126
Schools 5,693

Students per school 15 33.62 190 13.14
Retained students per school 0 1.14 25 2.30

Countries 24
Students per country 2,281 5,172 25,190 4,563
Schools per country 47 237 1,036 203

1Since several school-level variables were aggregated from the student level, schools with very few students would yield 
less reliable aggregate estimates and potentially unstable school-level effects in multilevel models.
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were 15.75 years old (SD = 0.29) and had a mean PISA test score of 495.10 (SD = 6.79; 
reflecting the analytic sample and scaling of plausible values). Their economic, social, 
and cultural status (ESCS) - a measure in PISA for SES – was comparable to that of the 
entire PISA 2018 population (M = -0.01, SD = 0.95).

Figure 2. Lower-secondary grade retention prevalence per educational system.

Table 2. Descriptive statistics for student-level variables (N=124,126).
n (%) M (SD) Min;Max Missing n (%)

Gender
Female 63,105 (50.8)
Male 61,021 (49.2)

Age 15.75 (0.29) 15.08;16.33
ESCS -0.01 (0.95) -6.36;3.96 615 (0.5)
Immigration background

Native 110,310 (88.9)
Second-generation 7,516 (6.1)
First-generation 4,759 (3.8)
Missing 1,541 (1.2)

PISA test average 495.10 (86.79) 168.20;832.00

ESCS: economic, social, and cultural status
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Variables

Besides assessing students’ academic performance, PISA also includes questionnaires for 
students and school administrators. The student questionnaire collects information on 
items such as students’ background, perception of the learning environment, and 
school career, including information on grade retention. The school questionnaire 
covers several aspects of the school, such as its composition, resources, and policy. For 
an extensive description of the operationalization of these variables, we refer the 
reader to the PISA 2018 technical report (OECD, 2019).

Grade Retention
Data on students’ grade retention history in lower secondary education was gathered 
from self-reported data from the student questionnaire item “Have you ever repeated a 
grade at ISCED 2?” with response options “No, never”, “Yes, once”, and “Yes, twice or mor
e.”(item ST127Q01TA). For our analysis, we recoded this into a binary variable, where “0” 
indicated no grade retention and “1” indicated at least one grade repetition.

School-Level Variables
Data on school characteristics were gathered from the school questionnaire. Additionally, 
several variables were aggregated from the student level. Table 3 provides descriptive 
statistics of the school-level characteristics. Correlations among the school characteristics 
were generally small to moderate. The highest observed correlations were between the 
proportion of low-SES students and low-performing students (r = .58), and between dis
ruptive student behaviour and disruptive teacher behaviour (r = .50) (see Table A2 for 
the correlation matrix). The school-level variables were categorised into three clusters, fol
lowing our theoretical framework: school composition, school policy, and learning 
environment.

Table 3. Descriptives for school-level characteristics (N=5,693 schools).
N (%) M (SD) Min;Max Missing N(%)

School composition (%)
Students with immigration background 12.48 (16.71) 0;100 -
Students with low-SES background 25.08 (17.62) 0;96.7 -
Poor-performing students 13.63 (16.06) 0;100 -
School policy
Between-class ability grouping:

Not for any subjects 2,985 (52.4)
For some subjects 1,879 (33.0)
For all subjects 355 (6.2)
Missing 474 (8.3)

Within-class ability grouping:
Not for any subjects 2,334 (41.0)
For some subjects 2,410 (42.3)
For all subjects 549 (9.6)
Missing 400 (6.0)

Learning environment
Perception of competitiveness 0.02 (0.38) -1.99;2.04 13 (0.3)
Perception of cooperativeness -0.04 (0.38) -2.14;1.68 21 (0.4)
Disruptive student behaviour -0.01 (1.06) -4.09;3.44 297 (5.2)
Disruptive teacher behaviour 0.06 (0.99) -2.09;3.81 300 (5.3)
Shortage of educational materials -0.08 (1.01) -1.86;4.04 315 (5.5)
Shortage of educational staff 0.09 (1.02) -1.42;2.96 306 (5.4)
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School composition – includes the proportion of students at school who (1) had an 
immigration background (i.e. first or second generation), (2) had a low-SES background 
(≤25th percentile in their country), and (3) had PISA test scores at the lowest level for 
all dimensions (reading, maths, and science). The low-performance measure refers to stu
dents scoring at or below Level 1 in each domain, capturing students with consistently 
weak academic performance. These variables were aggregated from student-level data 
and were based on items IMMIG, ESCS, and PV1MATH, PV1READ, and PV1SCIE, respect
ively. On average, the population of schools consisted for 12.48% of students with an 
immigration background (SD = 16.71), 25.08% of students had a low-SES background 
(SD = 17.62), and 13.63% (SD = 16.06) of students had PISA test results at the lowest 
levels (Table 3).

School policy – covers two forms of ability grouping, namely between-class and within- 
class grouping (never; sometimes; always), based on items SC042Q01TA and 
SC042Q02TA. Just over half of all schools did not use between-class ability grouping 
(52.4%), approximately a third used it for some subjects (33.0%), and 6.2% of schools 
used it for all subjects. For within-class ability grouping, 41.0% of schools reported not 
using it for any subjects, whereas 42.3% used it for some subjects, and 9.6% for all subjects 
(Table 3).

Learning environment – consists of measures for disruptive student and teacher behav
iour, and shortages of educational materials and staff, as reported by the school question
naire (items STUBEHA; TEACHBEHA; EDUSHORT; STAFFSHORT). It additionally includes the 
perception of competitiveness and cooperativeness among students at the school, which 
were aggregated from student level data (PERCOMP; PERCOOP). These variables were 
standardised by PISA and subsequently centred in our analyses; therefore, their means 
are close to zero. The standard deviation for perceived competitiveness and cooperative
ness is smaller than 1, which reflects aggregation from student-level responses to the 
school level (SD = 0.38 for both, Table 3).

Stratification of Educational Systems
The degree of stratification in educational systems was operationalized based on (Pfeffer, 
2008). Originally, this classification contained three levels of stratification (low, high, very 
high), which are based on a system’s use of tracking and its between-track mobility and 
accessibility of post-secondary education. For this study, the high and very high levels 
were combined, since only Germany met the criteria for a very high degree of stratifica
tion. Additionally, we expanded the classification to educational systems that were not 
covered by Pfeffer. For this purpose, we used a conceptually similar classification pro
posed by Eurydice (European Commision; et al., 2020), which considers the same 
system characteristics. Countries within groups 1 and 2 of the Eurydice classification 
were reclassified as high in stratification (1), and countries within groups 3 to 5 were 
reclassified as low in stratification (0). Educational systems not included in the Eurydice 
or Pfeffer classifications (Australia, Costa Rica, and South Korea) were classified based 
on descriptions of their educational systems (OECD, 1998, 2025). In total, 14 educational 
systems were categorized as low in stratification and 10 as high in stratification (Table 4). 
In total, 79,596 students across 3,641 schools were in low-stratification systems, and 
44,530 students in 2,052 schools were in high-stratification systems. Several school 
characteristics differed substantially between these systems, especially the proportion 
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of students with an immigration background, the use of between-class ability grouping, 
the perception of competitiveness/cooperativeness, disruptive behaviour, and resource 
shortages (Table A3).

Covariates
We controlled for several student background characteristics, using data from the 
student questionnaire: gender (girl; boy; ST004D01 T), economic, social, and cultural 
status (ESCS), immigration background (native; first-generation immigrant; second gen
eration immigrant; IMMIG), the PISA test average for reading, mathematics, and science 
(as a proxy for academic achievement, based on PV1MATH, PV1READ, and & PV1SCIE). 
Relative age was calculated based on students’ age (AGE) and month of birth 
(ST003D02T).

Analyses

To account for the hierarchical structure of the data – students nested within schools, and 
schools nested within educational systems – we estimated three-level logistic regression 
models, with students at level 1, schools at level 2, and educational systems at level 3. 
Model coefficients are presented as odds ratios (ORs) to facilitate interpretation. An OR 
above 1 indicates a higher likelihood of grade retention, whereas an OR below 1 indicates 
a lower likelihood of being retained.

We followed a stepwise modelling strategy, aligned with our research questions. First, 
we estimated an empty model without any predictors, to partition the variance in grade 
retention across the three levels, using the latent variable approach (Browne et al., 2005). 
This provided intraclass correlations (ICCs) that indicate how much of the variation in 
grade retention is attributable to the different levels. Second, we added student-level cov
ariates to control for students’ individual background and academic performance, before 
introducing school characteristics. Third, to address Research Question 1, we estimated a 
series of school-level models. We first fitted three separate models, each including all vari
ables from one of the conceptual dimensions in our theoretical framework: school com
position, school policy, and learning environment. We then fitted a full school-level model 
that combined all variables, to identify which characteristics remained significant when 
considered jointly. Finally, to address Research Question 2, we included the degree of 
institutional stratification as an interaction term with all school-level variables. This 
allows us to test whether the associations between school-level variables and grade reten
tion differ between high- and low-stratified systems. Significant interaction terms were 
probed by estimating marginal effects and predicted probabilities for each stratification 
group. All models controlled for the student-level covariates. All continuous predictors 
were grand-mean centred on their respective level. PISA test scores and the school com
position variables were divided by 10 prior to centring. Missing values were handled 

Table 4. Degree of stratification in educational systems.
0 (Low stratification) 1 (High stratification)

Albania; Australia; Belgium (excl. Flanders); Costa Rica; Denmark; 
Greece; Ireland; Iceland; South Korea; Lithuania; Malta; New 
Zealand; Spain; United Kingdom

Belgium (Flanders); Bulgaria; Croatia; Germany; 
Hungary; Italy; Poland; Serbia; Slovakia; Slovenia
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through multiple imputation for multilevel data (m = 10) using the R packages mitml 
v0.4-5, (Grund et al., 2019) and jomo v2.7-6 (Quartagno et al., 2019)). The imputation 
model included all variables used in the analyses to support the missing-at-random 
assumption. Due to convergence issues, the categorical variables measuring ability 
grouping could not be imputed and were therefore coded as “unknown”, applying the 
missing-indicator approach (Enders, 2022), which allows partial inclusion of these cases 
in the multilevel models. Sensitivity analyses excluding these cases yielded substantively 
similar results. All models were weighted using senate weights. All analyses were 
conducted in RStudio v2025.05.0, using R v4.4.2, and the lme4 (v1.1.37) package (Bates 
et al., 2015).

Results

Variance Decomposition and Student-Level Characteristics associated with 
Grade Retention across Countries

The null model shows the distribution of the variance in grade retention across the 
different levels. Using the latent variable approach, we found that 53.8% of the variance 
in grade retention in our sample lies at the student level, 13.2% at the school level, and 
33.1% at the country level. This indicates that a substantial share of the variation is located 
at the school and country levels, supporting the use of a multilevel approach.

When student-level covariates were included, several findings emerged. Boys have 79% 
higher odds of grade retention than girls (OR = 1.79, SE = 0.02, p < .001). First-generation 
migration students (OR = 1.59, SE = 0.07, p < .001) and second-generation migration students 
(OR = 1.19, SE = 0.06, p = .005) also have 59% resp. 19% higher odds of grade retention, com
pared to students with no immigration background. For ESCS, higher socioeconomic status is 
associated with lower odds of grade retention (OR = 0.69, SE = 0.02, p < .001). A one-unit 
increase in ESCS corresponds to 31% lower odds of grade retention; conversely, a one-unit 
decrease corresponds to about 45% higher odds (1/0.69 ≈ 1.45). For academic achievement, 
a higher PISA test average is associated with lower odds of grade retention (OR = 0.86, SE =  
0.002, p < .001). Because test scores were divided by 10, this OR reflects a 10-point difference: 
a 10-point increase corresponds to 14% lower odds; a 10-point decrease corresponds to 
about 16% higher odds (1/0.86 ≈ 1.16), see also Table A4.

School Characteristics associated with Grade Retention across Countries

The results for the school-level models are presented in Table 5. The model including 
school composition variables (Table 5, Model 1) shows that a higher proportion of stu
dents with an immigration background is associated with higher odds of grade retention 
(OR = 1.21, SE = 0.05, p < .001). Similarly, a higher proportion of low-SES students is associ
ated with higher odds of grade retention (OR = 1.29, SE = 0.06, p < .001). In contrast, a 
higher proportion of poor-performing students is associated with lower odds of grade 
retention (OR = 0.74, SE = 0.06, p < .001).

The school policy model (Table 5, Model 2) shows that within-class ability grouping is 
associated with lower odds of grade retention. Compared to schools that do not use 
within-class grouping, schools that use this strategy for some subjects (OR = 0.78, SE =  
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0.06, p < .001) or all subjects (OR = 0.84, SE = 0.09, p = .04) show lower odds of grade reten
tion. Between-class ability grouping is not significantly associated with grade retention.

The learning environment model (Table 5, Model 3) indicates that higher levels of dis
ruptive teacher behaviour (OR = 1.07, SE = 0.03, p = .04) and shortages of educational 
materials (OR = 1.07, SE = 0.03, p = .01) are associated with higher odds of grade reten
tion. Other learning environment variables are not significantly related to grade 
retention.

When all school-level variables are included in the full fixed-effects model simul
taneously, several associations remain significant. Higher proportions of students with 
an immigration background (OR = 1.20, SE = 0.05, p = .001) and low-SES background 
(OR = 1.24, SE = 0.06, p < .001), as well as lower proportions of poor-performing students 
(OR = 0.72, SE = 0.06, p < .001), remain associated with grade retention. Within-class ability 
grouping (for some subjects: OR = 0.76, SE = 0.06, p < .001; for all subjects: OR = 0.84, SE =  
0.08, p = .03) continues to be associated with lower odds of grade retention. Shortage of 
educational materials (OR = 1.08, SE = 0.03, p = .007) also remains significantly associated 
with grade retention.

Cross-Level Interactions Between School Characteristics and the Degree of 
Stratification

In the interaction model (Table 6), the degree of institutional stratification itself is not sig
nificantly associated with grade retention while controlling for student- and school-level 
characteristics. The main school-level associations are largely comparable to those found 
in Model 4. Two cross-level interactions are statistically significant. First, the association 
between within-class ability grouping (for some subjects) and grade retention differs 
by stratification level. In low-stratification systems, within-class grouping (for some sub
jects) is associated with lower odds of grade retention (OR = 0.82, SE = 0.07, p = .005). 
In high-stratification systems, this association is stronger, with lower odds of grade reten
tion in schools using within-class ability grouping compared to schools not using it (OR = 
0.62). Second, the association between shortage of educational materials and grade 
retention also varies by stratification. In low-stratification systems, a higher shortage of 
educational materials is associated with higher odds of grade retention (OR = 1.11, SE  
= 0.03, p = .001). In high-stratification systems, this association is not statistically signifi
cant (OR = 0.97), as indicated by the significant interaction term (ORinteraction=0.87, SE =  
0.07, p = .04). Other cross-level interactions are not statistically significant.

Discussion

The aim of this study was to identify school-level characteristics associated with students’ 
probability of being retained in lower-secondary education, both across and between 
educational systems, using a cross-country multilevel approach. Drawing on PISA 2018 
data from 23 countries, constituting 24 educational systems, we estimated three-level 
logistic regression models to examine how student, school, and country characteristics 
are associated with grade retention. By combining school-level fixed effects and a 
cross-level interaction between educational systems and school characteristics, we 
were able to distinguish between school characteristics with a broadly consistent 
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predictive value across countries and those that are associated with students’ grade reten
tion risk to a varying extent, depending on the degree of stratification in their educational 
system.

Main Findings and Interpretation

Our study has four central findings. First, grade retention seems to be shaped by more 
than just individual characteristics: 13.2% of the variance in grade retention lies at the 
school level, and 33.1% at the country level. This indicates that grade retention does 
not only reflect individual student performance but is also associated with broader 

Table 6. Interaction model for the degree of stratification of the educational system and school-level 
characteristics.

Model 5

OR SE

Intercept 0.0032*** 0.31
EDUCATION SYSTEM
Stratification 1.09 0.63
SCHOOL COMPOSITION
Proportion of students:

Immigration backgroundabc 1.19** 0.06
Low-SES backgroundabc 1.31*** 0.07
Poor-performingabc 0.74*** 0.08
Immigration background*stratification 1.04 0.13
Low-SES background*stratification 0.76 0.15
Poor-performing*stratification 1.04 0.13

SCHOOL POLICY
Between-class ability grouping: For some subjects (ref: none) 0.95 0.07

For all subjects 1.16 0.11
Within- class ability grouping: For some subjects (ref: none) 0.82** 0.07

For all subjects 0.87 0.09
Between-class*stratification: For some subjects (ref: none) 0.98 0.16

For all subjects 0.66 0.23
Within-class*stratification: For some subjects (ref: none) 0.75* 0.14

For all subjects 0.89 0.21
LEARNING ENVIRONMENT
Perceived competitivenessa 1.03 0.10
Perceived cooperativenessa 0.85 0.12
Disruptive student behavioura 1.04 0.04
Disruptive teacher behavioura 1.03 0.04
Shortage of educational staffa 0.94 0.04
Shortage of educational materialsa 1.11** 0.03
Perceived competitiveness*stratification 0.75 0.25
Perceived cooperativeness*stratification 0.88 0.20
Disruptive student behaviour*stratification 0.94 0.07
Disruptive teacher behaviour*stratification 1.11 0.08
Shortage of educational staff*stratification 1.06 0.08
Shortage of educational materials*stratification 0.87* 0.07
STUDENT LEVEL
ESCSa 0.70*** 0.02
Gender: Boy (ref: girl) 1.80*** 0.03
Immigration background: Second generation (ref: native) 1.15* 0.06

First generation 1.53*** 0.07
Relative agea 1.00 0.004
PISA test averageab 0.86*** 0.002

ESCS: economic, social, and cultural status; ref: reference category; SE: standard error;a: grand mean centred;b: trans
formed by dividing by 10;c: log-transformed; 

* p<.05; **p<.01; ***p<.001.
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institutional and contextual environments (Dupriez et al., 2008; Goos et al., 2013). Under
standing these contextual effects is important because they might point to levers for 
interventions beyond the student level.

Second, several school compositional characteristics seem consistently linked to students’ 
likelihood of grade retention across countries, even after controlling for individual student- 
level risk factors. Schools with a higher proportion of migrant or low-SES students seem to 
use grade retention more often, confirming the relevance of school composition effects 
observed in earlier educational effectiveness research (Belfi et al., 2012; Coleman et al., 
1966; Demanet & Van Houtte, 2013; Reynolds et al., 2014; Thrupp et al., 2002). In line with 
our theoretical framework, this may reflect how school composition shapes performance 
norms, expectations, and instructional conditions, which in turn relate to retention decisions.

Contrary to our hypothesis, schools with higher proportions of poor-performing stu
dents show lower odds of grade retention compared to schools with fewer low-perform
ing students. This finding does not align with our initial expectation that a concentration 
of low achievement would be associated with higher retention risk through lower expec
tations or instructional quality. One possible explanation is that retention decisions are 
shaped by internal performance norms within schools (Alexander et al., 2003; Dupriez 
et al., 2008). In higher-achieving schools, lower-performing students may stand out 
more clearly relative to their peers, which may increase the likelihood that teachers 
judge their performance as insufficient. In contrast, in schools with many low-performing 
students, promotion standards may be calibrated differently, and large-scale retention 
may be less feasible or less aligned with school practice (Rumberger, 1995). This suggests 
that school composition may influence how similar levels of achievement are evaluated, 
rather than how achievement itself develops.

Third, school policy appears to matter. Students attending schools that use within- 
class ability grouping show lower odds of grade retention. This finding is consistent 
with research suggesting that differentiated instruction within classrooms can 
support student learning outcomes (Hattie, 2023a), which may reduce the likelihood 
that retention is considered necessary. Moreover, this association is stronger in highly 
stratified systems. In highly stratified systems, where schools differ more strongly in 
their student intake (Marks, 2005; Pfeffer, 2008), within-class differentiation may 
further refine instruction within these more homogeneous school contexts. This may 
strengthen the association between instructional practices and retention decisions. 
Importantly, stratification does not uniformly amplify all school-level associations; 
rather, it shapes which organisational mechanisms become more or less relevant in 
different institutional contexts.

Last, regarding the learning environment, shortages of educational materials are 
associated with higher odds of grade retention, but this association is only observed in 
low-stratification systems. This finding is consistent with research suggesting that insuffi
cient instructional resources can hinder learning processes (Hanushek & Woessmann, 
2016), which may increase the likelihood that retention is considered. In more compre
hensive systems, where formal tracking mechanisms are limited, schools may rely more 
strongly on retention when instructional support is constrained. In contrast, in highly stra
tified systems, other structural mechanisms may partly absorb these pressures.

Together, these findings may help explain why earlier studies of school-level predictors 
of grade retention have produced mixed results (Choi et al., 2018; Ferrão, 2015; 
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Guèvremont et al., 2007). Without considering the broader institutional context, school- 
level associations may appear inconsistent across countries. These findings suggest 
that grade retention operates not merely as an individual sanction, but as an organis
ational mechanism shaped by institutional design

Implications for Educational Practitioners and Policy-makers

For school leaders aiming to reduce grade retention, our findings suggest that school 
organisation and instructional practices are relevant areas of attention. In particular, 
within-class differentiation is consistently associated with lower odds of grade retention. 
From a school effectiveness perspective, this suggests that retention is not merely an 
outcome of student performance, but also a reflection of organisational routines and 
decision-making processes within schools.

For policymakers, our study highlights the importance of the institutional context. 
Efforts to reduce grade retention should take into account national promotion rules, 
tracking structures, and the availability of support mechanisms. Our findings illustrate 
the risks of policy borrowing without adaptation: interventions that are associated with 
lower retention in one type of system may not operate in the same way in another. Inter
national comparisons can support more targeted interventions by identifying which 
school-level characteristics show broadly consistent associations and which are 
context-dependent. In particular, the moderating role of stratification suggests that 
school-level practices are embedded in system-level structures, and that effective 
school improvement strategies require alignment between classroom practices and insti
tutional design. In addition, our study once more highlights the significance of school 
composition for educational opportunities.

Strengths and limitations

This study’s main strength lies in its integration of individual- and school-level predic
tors of grade retention across multiple countries, addressing an important gap in 
grade retention research. By using three-level logistic regression models with cross- 
level interactions between school and system characteristics, we were able to dis
tinguish between associations that appear broadly consistent and those that vary 
across institutional contexts.

However, several limitations should be acknowledged. First, PISA 2018 is based on a 
cross-sectional, observational design. We cannot examine how changes in school compo
sition, school policy, or learning environment affect grade retention over time. As a result, 
the findings should be interpreted as associations rather than causal effects. Longitudinal 
or quasi-experimental designs would allow stronger causal inference. Second, grade 
retention and several school-level variables are based on self-reported questionnaire 
data, which may introduce measurement error or differences in interpretation across con
texts. Third, our operationalisation of stratification relies on a dichotomous classification, 
which may not fully capture variation in institutional complexity across systems. More 
fine-grained measures of stratification could provide additional insight. Fourth, our 
focus on student-, school-, and country-level factors does not include classroom- and 
teacher-level processes, even though such processes likely play a central role in retention 

18 J. PEPELS ET AL.



decisions (Creemers & Kyriakides, 2007). Future research could examine whether school- 
level characteristics influence grade retention indirectly through student achievement or 
motivational processes, for example using mediation models or linked longitudinal 
administrative data. Such approaches would help to better understand the mechanisms 
underlying retention decisions.

Conclusion

Grade retention in lower-secondary education is not only a reflection of individual 
student disadvantage. It is also shaped by school composition, organisational practices, 
school culture, and national educational contexts. Certain school characteristics – in par
ticular student composition –are consistently linked to grade retention, across all 
countries. Other school characteristics – such as resource shortages or within-class 
ability grouping – operate differently depending on the stratification of the national 
system.

By combining cross-country evidence with school-level insights, this study provides a 
more nuanced understanding of where and how interventions aimed at reducing grade 
retention rates can be most effective. Reducing unnecessary grade retention could 
improve educational equity over time. This requires strategies that are both school- 
informed and system-aware, ensuring that local practices align with the broader edu
cational framework in which they are embedded.
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Appendix

Figure A1. Flowchart of the study population.
*The 24 countries reported in the final sample includes the two distinct educational systems in Belgium, therefore the 23 
countries mentioned here are 24 educational systems.
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Table A1. Descriptive statistics and comparison of student and school characteristics for the countries 
in the final sample, and OECD/EN and non-OECD/EN countries that were excluded.

Countries in final 
sample

Excluded OECD/EN 
countries Non-OECD/EN countries

N (%) / mean(SD) n(%) / mean(SD)
p- 

value N (%) / mean(SD)
p- 

value

STUDENT LEVEL n=190,964 n=168,311 n=258,232
Lower-secondary grade retention 11,716 (6.1) 7,258 (4.3) <.001 17.908 (6.9) <.001
Gendera

Female 94,622 (49.5) 83,679 (49.7) .31 129,343 (50.1) <.001
Male 96,342 (50.5) 84,630 (50.3) 128,889 (49.9)

Missing - 2 (0.0) -
Ageb 15.78 (0.29) 15.80 (0.29) <.001 15.80 (0.29) <.001
ESCSb -0.04 (0.98) -0.10 (1.06) <.001 -0.55 (1.18) <.001
Immigration backgrounda

Native 162,382 (85.0) 133,587 (79.4) <.001 216,418 (83.8) <.001
Second-generation 11,306 (5.9) 11,701 (7.0) 13,346 (5.2)
First-generation 9,639 (5.0) 8,826 (5.2) 17,580 (6.8)
Missing 7,637 (4.0) 14,197 (8.4) 10,888 (4.2)

PISA test averageb 481.94 (90.54) 474.30 (95.89) <.001 431.84 (102.09) <.001
SCHOOL LEVEL n=7,355 n=5,772 n=8,866
Students with immigration 

backgroundb
12.26 (17.98) 12.60 (19.95) .32 10.47 (22.28) <.001

Students with low-SES 
backgroundb

28.29 (21.74) 27.76 (21.33) .17 28.62 (23.17) 0.36

Poor-performing studentsb 16.43 (20.48) 18.08 (22.20) <.001 37.78 (31.18) <.001
Between-class ability grouping:a

Not for any subjects 430 (5.8) 548 (9.5) <.001 1,310 (14.8) <.001
For some subjects 2,418 (32.9) 1,668 (28.9) 2,205 (24.9)
For all subjects 3,811 (51.8) 3,164 (54.8) 4,414 (49.8)
Missing 696 (9.5) 392 (6.8) 937 (10.6)

Within-class ability grouping:a

Not for any subjects 708 (9.6) 355 (6.2) <.001 1,538 (17.3) <.001
For some subjects 3,119 (42.4) 2,373 (41.1) 3,124 (35.2)
For all subjects 2,952 (40.1) 2,738 (47.4) 3,435 (38.7)
Missing 576 (7.8) 306 (5.3) 769 (8.7)

Perception of competitivenessb 0.03 (0.44) -0.01 (0.43) <.001 0.09 (0.43) <.001
Perception of cooperativenessb -0.04 (0.44) -0.01 (0.44) .001 0.03 (0.49) <.001
Disruptive student behaviourb -0.05 (1.09) 0.19 (1.00) <.001 0.02 (1.46) .001
Disruptive teacher behaviourb -0.01 (1.01) 0.11 (0.99) <.001 0.20 (1.35) <.001
Shortage of educational staffb -0.10 (1.01) 0.02 (1.02) <.001 0.03 (1.20) <.001
Shortage of educational materialsb 0.09 (1.02) 0.01 (1.03) <.001 0.22 (1.18) <.001

ESCS: economic, social, and cultural status;a n(%);b mean(SD); differences between the countries in final sample and the 
excluded OECD/EN and non-OECD/EN countries were tested with Mann-Whitney tests for categorical data and t-tests 
for continuous data.

Table A2. Correlation matrix of school-level variables.
1 2 3 4 5 6 7 8 9 10

1 Proportion of immigration 
background

-

2 Proportion of low-SES background 0.15 -
3 Proportion of poor-performing 

students
0.09 0.58 -

4 Perceived competitiveness -0.07 -0.10 -0.01 -
5 Perceived cooperativeness -0.11 -0.28 -0.28 0.24 -
6 Disruptive student behaviour 0.16 0.37 0.34 -0.10 -0.27 -
7 Disruptive teacher behaviour 0.19 0.11 0.04 -0.07 -0.13 0.50 -
8 Shortage of educational materials -0.04 0.17 0.15 -0.12 -0.13 0.25 0.19 -
9 Shortage of educational staff 0.15 0.15 0.09 -0.15 -0.17 0.28 0.36 0.45 -
10 Ability grouping between classes -0.12 0.02 -0.01 -0.23 -0.03 -0.03 -0.03 0.08 0.06 -
11 Ability grouping within classes 0.02 -0.03 -0.05 -0.14 -0.05 -0.03 -0.02 -0.02 0.00 0.27
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Table A4. Fixed effects estimates for the null model and student-level model for lower-secondary 
grade retention.

Null model Student model

OR SE OR SE

Intercept 0.0087*** 0.30 0.0026*** 0.32
STUDENT LEVEL
ESCS a 0.69*** 0.02
Gender Boy (ref: girl) 1.79*** 0.03
Immigration background Second generation (ref: native) 1.19** 0.06

First generation 1.59*** 0.07
Relative age a 1.00 0.004
PISA test averageab 0.86*** 0.002

ESCS: economic, social, and cultural status; SE: standard error; a: grand mean centred; 
b: transformed by dividing by 10. * p<.05; ** p<.01; *** p<.001.
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