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Abstract 

This paper provides the first causal evidence on the effects of early grade repetition in South Africa. 

Using a large administrative dataset covering six provinces from 2017–2023, I implement a fuzzy 

regression discontinuity (RD) design exploiting published promotion thresholds to estimate the 

impact of repeating Grade 1 or Grade 4 on subsequent test scores. Grade 1 repetition raises 

achievement in Home Language, Mathematics, and English First Additional Language by over one 

standard deviation in the following grade, with effects diminishing but remaining sizeable until at 

least three grades after the repetition. Grade 4 repetition yields smaller initial gains, which fade less 

over time. The initial effects of Grade 1 repetition are larger than those reported in the most 

comparable RD studies, reflecting rapid cognitive development in early primary years, while the 

Grade 4 effects are large but consistent with international evidence. The findings indicate that 

repetition can be an effective remedial tool even in settings with limited structured support for 

repeaters, especially in the context of literacy deficits amongst English learners. The paper 

contributes to the literature on grade repetition, skill formation, and education policy in middle-

income countries, providing evidence relevant for the design of promotion rules and remedial 

strategies. 

JEL Classification: I21, I25, C21, O15 
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1  INTRODUCTION 

Human capital is widely recognised as a key driver of economic growth, with evidence showing 

that improvements in educational outcomes can foster economic development (Hanushek & 

Woessmann, 2012). In South Africa, where inequality remains entrenched, economic growth 

sluggish (OECD, 2025), and the education system both weak and unequal (Department of Basic 

Education, 2024a; von Davier et al., 2024), enhancing learning outcomes is critical. In the face of 

high unemployment, returns to advanced education are high and rising (Köhler, 2024), and the 

challenge lies in ensuring that learners from all socioeconomic backgrounds are able to reach 

their full potential.  

Heckman’s (2006) model of skill formation emphasises that early learning begets later learning, 

underscoring the need to assess interventions and practices that shape early educational 

trajectories – including grade repetition. Although some studies suggest that early repetition 

may yield long-term benefits, such as higher future earnings (Eide & Showalter, 2001), the 

broader literature presents mixed evidence, with effects varying across contexts, grades, and 

research designs (Valbuena et al., 2021). In South Africa, where repetition rates are high relative 

to neighbouring countries (Wills, 2023), and where grade repetition is the primary remediation 

mechanism, understanding the consequences of this contentious practice is essential to 

advancing both educational quality and equity. 

Earlier international research, particularly before the 2000s, generally associated repetition with 

adverse outcomes – such as lower academic achievement, diminished self-esteem, increased 

absenteeism, and higher dropout rates (Jimerson, 2001). However, these findings are often 

complicated by negative selection into repetition: pupils who repeat a grade tend to differ 

systematically from their promoted peers in unobserved attributes such as cognitive ability, 

motivation, and home support, making causal inference difficult. Recent quasi-experimental 

research applying regression discontinuity (RD) designs suggests that repetition often yields 

academic gains, especially when the repetition is undertaken in the early primary years and the 

analysis compares outcomes for repeaters when they reach the same grade as the non-

repeaters (Greene & Winters, 2007; Winters & Greene, 2012; Mariano & Martorell, 2013; Schwerdt 

et al., 2017; Figlio & Özek, 2020; Hwang & Koedel, 2023; Quintero, 2025).  

The purpose of this study is to determine the causal impact of early grade repetition on test 

scores in South Africa by addressing the following research questions: 

1. Does repetition in Grade 1 or Grade 4 improve learner results in the following grade (Grade 

2 or 5, respectively)?  

2. Does the impact of repetition fade out in the three grades following the initial repetition?  
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3. Is earlier repetition (Grade 1) associated with better outcomes than later repetition (Grade 

4)? 

I use a comprehensive administrative dataset containing learner school marks across six 

provinces in South Africa between 2017 and 2023 and construct two longitudinal panels1 that 

track individual learners over time. I exploit the existence of published test score thresholds for 

grade promotion (Department of Basic Education, 2011b) and implement a fuzzy RD design 

(Hahn et al., 2001) to estimate the local average treatment effect – specifically, the effect of 

repetition on repeaters whose marks fall just below the promotion thresholds.  

The analysis indicates that Grade 1 repetition leads to large improvements in subsequent 

achievement, though these gains diminish over time. In Home Language, repeaters score 1.1 

standard deviations higher in Grade 2, 0.6 standard deviations higher in Grade 3, and 0.3 

standard deviations higher in Grade 4, with similar effects in Mathematics and English First 

Additional Language. Grade 4 repetition produces more modest initial benefits that are more 

sustained over time: marginal repeaters outperform their marginally promoted peers by 0.6 

standard deviations in Grade 5, 0.5 standard deviations in Grade 6, and 0.4 standard deviations 

in Grade 7, again with comparable patterns across subjects. 

The effects of repetition found in this study are much larger than those found in other effective 

remedial interventions in South Africa (Wills, 2025). However, the costs, both direct and indirect, 

may be higher. Policymakers should weigh the costs and benefits of repetition against alternative 

language remediation strategies, including structured pedagogy programs (Stern et al., 2024). 

Complementary language support for repeaters may also be worthwhile given evidence that 

such support enhances outcomes (Valbuena et al., 2021). These additional supports in literacy 

may be especially effective for English learners, as demonstrated by the large positive effects of 

repetition found in studies that focus on this subpopulation (Figlio & Özek, 2020; Quintero, 2025). 

This study makes several novel contributions to the growing set of causal studies estimating the 

impact of grade repetition. It is, to my knowledge, the first to use an RD design to estimate the 

impact of Grade 1 repetition in any country, and the first to apply an RD design to estimate the 

impact of early grade repetition in a middle-income country context. It is also the first RD study 

which estimates the impact of early grade repetition in a context where no systematic support is 

provided to repeaters; an important contribution, given concerns that a large portion of the 

reported effects of repetition in the United States may be due to other factors besides the 

additional year of schooling (Berne et al., 2025).  

 

1 One panel for estimating the effect of Grade 1 repetition, and one for Grade 4 repetition. 
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The next section outlines the educational context in South Africa and reviews methodological 

considerations for RD designs, alongside international evidence on the effects of grade repetition 

on test scores. Section 3 describes the data used in this study, while Section 4 details the 

empirical approach, including strategies for addressing potential threats to the assumptions in 

an RD design. Section 5 presents descriptive statistics, and Section 6 reports the estimated 

treatment effects. Finally, Section 7 discusses the results, highlights the study’s limitations, and 

offers recommendations for policymakers as well as directions for future research. 

2  BACKGROUND 

2.1  South African context 

2.1.1 General education context 

South Africa has seen substantial improvements in primary and secondary education outcomes 

in recent decades, with notable gains in international assessment performance between 2006 

and 2016, albeit from a low base (van der Berg & Gustafsson, 2019; van Staden & Gustafsson, 

2022). More young people than ever are attaining a matric qualification (Wills et al., 2024). 

However, despite these improvements, South Africa’s performance prior to the COVID-19 

pandemic remained below that of comparable middle-income countries (Nyamunda, 2024), and 

the pandemic itself caused substantial short-term learning losses (Ardington et al., 2021; van der 

Berg et al., 2022). These losses have persisted in Grades 4 and 5 in both language and 

mathematics, although Grade 9 mathematics performance has since recovered and now 

exceeds pre-pandemic levels in the Trends in International Mathematics and Science Study 

(TIMSS) (Department of Basic Education, 2023; Department of Basic Education, 2024b). 

South African public schools are categorised into five (unequally sized) quintiles, which 

determine the extent of government per-learner funding (South Africa, 2006). Quintile 1 schools 

(the poorest) receive the most funding, while Quintile 5 schools (the wealthiest) receive the least; 

however, this does little to mitigate the entrenched inequalities in infrastructure that 

accumulated over decades of unequal apartheid-era spending (Adams, 2020). Quintile 4 and 5 

schools supplement government funding by charging fees. Overall, education inequality 

remains high, although roughly in line with expectations for a country at South Africa’s income 

level (van der Berg & Gustafsson, 2019). Of particular concern is the persistence of inequality 

along racial lines (van der Berg & Gustafsson, 2019). 

In recent years, the Department of Basic Education has increased its focus on foundational 

literacy and numeracy (Department of Basic Education, 2025), and there have been numerous 

governmental and non-governmental initiatives aimed at supporting learners in achieving 
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essential early learning outcomes, particularly in literacy (Kika et al., 2022; Wills, 2025). Effect 

sizes for these interventions can be substantial. For instance, the Early Grade Reading Study, a 

two-year language intervention, improved literacy by up to 0.24 standard deviations in the short 

term, with effects fading to a still significant 0.15 standard deviations four years after the study 

concluded (Taylor et al., 2018; Stern et al., 2024). The Funda Wande program, which provides 

early learning resources and teaching assistants, reported improvements of up to 0.56 standard 

deviations in mathematics and 0.26 in literacy (Ardington, 2024). In the Western Cape, the Back 

on Track Programme, a COVID-19 recovery initiative, improved language outcomes among 

Grade 7 isiXhosa learners by up to 0.41 standard deviations (van der Berg et al., 2025).  

These studies represent some of the largest effect sizes recorded in well-identified early learning 

interventions in South Africa (Wills, 2025), and are large in comparison to the median effect size 

from educational interventions of 0.1 standard deviations (Evans & Yuan, 2022). While the 

aforementioned interventions have collectively impacted over 200 000 learners2, they are 

presently unavailable to most learners and grade repetition remains the primary remediation 

strategy employed in South African public schools. 

2.1.2 Repetition in South Africa 

Grade repetition is widely employed as a remediation strategy in South Africa, designed to give 

learners additional time to master the required curriculum content (Department of Basic 

Education, 2011b), and, potentially, to incentivise greater effort among learners seeking to avoid 

repetition. The Department of Basic Education (2011b) specifies minimum achievement levels for 

Grades 1 to 11 that learners must meet to be promoted to the next grade. Failure to meet these 

guidelines should result in the learner being retained.  

The South African schooling system is divided into phases, with the Foundation Phase (Grade R 

to Grade 3) and the Intermediate Phase (Grade 4 to Grade 6) being most relevant to this study. 

Policy stipulates that learners may repeat a grade at most once per phase, and teachers are 

instructed to ensure that learners “receive the necessary support in order to progress to the next 

grade” (Department of Basic Education, 2011b). However, the structures and mechanisms to 

provide such support are not specified, and there are no formal support systems for repeating 

learners. 

Figure 1 shows Grade 1 repetition rates for select countries including South Africa. Repetition 

rates in South Africa are high in relation to both other upper-middle income countries and 

neighbouring countries (Wills, 2023). Repetition rates decreased during the COVID-19 pandemic 

 

2 Funda Wande has more than 180 000 learners enrolled in program schools in the Western Cape alone 
(Funda Wande, 2023). 
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due to increased leniency, but are returning to pre-pandemic levels (van der Berg et al., 2023) 

which were estimated at 12% for Grade 1 and 11% for Grade 4 in 2019 (Gustafsson, 2023). Due to 

the policy of at most one repeat per phase, in conjunction with Grade 1 and Grade 4 being the 

start of the Foundation and Intermediate Phase respectively3, these grades have the highest 

repetition rates in their respective phases, with the majority of learners repeating at the first 

opportunity and then possibly being progressed through later grades4 in that phase before the 

next repetition opportunity. 

There is a significant pro-female gender gap throughout the education system in South Africa 

(Spaull & Makaluza, 2019) and this is borne out in repetition outcomes, with males more likely to 

repeat than females (Branson & Lam, 2010; van der Berg et al., 2019). Repetition is almost twice 

as high in Quintile 1 schools compared to Quintile 5 schools (van der Berg et al., 2019). Repetition 

rates also differ by race, parental education, and household income (Branson & Lam, 2010). 

Figure 1. Grade 1 repetition rates in selected countries

 
Source: Wills (2023). 

2.1.3 Measuring the impact of repetition in South Africa 

To my knowledge, there have been no causal studies estimating the impact of repetition in South 

Africa. However, Wills (2023) used panel data on Grade 1 to 4 Setswana reading proficiency to 

estimate the relationship between early grade repetition and reading scores. The observational 

 

3 Although Grade R marks the beginning of the Foundation Phase, repetition at this level is almost 
exclusively limited to learners who are underage (Böhmer, 2025). 
4 Although some learners repeat more than once per phase, against recommendations. 
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analysis indicates that both Grade 1 and later repetition have negative impacts on reading scores. 

However, when negative selection into Grade 1 repetition is controlled for (using a comparison 

group of Grade 2 and 3 repeaters, who were also matched on baseline characteristics), the 

same-grade analysis suggests that Grade 1 repetition has a positive impact on reading 

outcomes. Across all measures, repeating Grade 2 or 3 was found to be associated with more 

negative outcomes compared to repeating Grade 1.  

In another observational study, this time in the Western Cape province, van der Berg et al. (2019) 

found that learners who repeated Grade 3 made significant gains on standardised language and 

mathematics tests in their repeating year (+14 and +21 percentage points respectively). 

Furthermore, older learners benefitted less from repetition of Grade 3 than their correct-age-for-

grade counterparts (but this is possibly a selection effect). Repetition in Grade 9 was associated 

with almost no improvement in test outcomes, consistent with international evidence that earlier 

repetition is better than later repetition.  

Also studying the associations between grade repetition and subsequent test score outcomes 

for learners in the Western Cape province, Selkirk (2025) found repetition in Grades 3, 6 and 9 to 

be associated with lower test score results in subsequent grades, with indications that early 

repetition is less harmful than later repetition. However, as stated by the author, these results are 

likely to be biased towards finding negative impacts of repetition due to negative selection into 

repetition. 

An indirect measure of factors that are associated with repetition is the impact of being overage-

for-grade. Most South African learners start school at the appropriate age (Böhmer, 2025); 

consequently, grade repetition is the primary reason learners become increasingly overage-for-

grade as they progress through the education system. By age 14, only 58% of children remain in 

school and in the correct grade (van der Berg et al., 2019). Being overage is a strong predictor of 

further repetition (Branson & Lam, 2010), dropout in later grades (Branson et al., 2014), and poorer 

National Senior Certificate (NSC) results among those who do complete Grade 12 (Wills et al., 

2024). Moreover, there is evidence of a random component to repetition, which is particularly 

pronounced in poorer schools (Lam et al., 2011), suggesting that any harmful effects of repetition 

may be amplified among disadvantaged learners. 

2.2  Identifying the causal impact of repetition 

The impact of repetition is notoriously difficult to identify due to latent factors, such as motivation, 

ability and home environment, that impact both repetition and later outcomes. Studies that rely 

on matching-on-observables are likely to be biased against repetition as the observed controls, 

however comprehensive, frequently omit the most important factors, thereby biasing the 
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estimator (Heckman, 1979; Angrist & Pischke, 2009). This is especially true when repetition 

decisions are at the discretion of the teacher, such as was the case in the United States up to the 

late 1990s (Jacob & Lefgren, 2004; Manacorda, 2012). 

Quasi-experimental approaches, such as instrumental variables (IV) and RD designs, can 

produce unbiased causal estimates of the treatment effect under credible identifying 

assumptions. Both approaches estimate a local average treatment effect (LATE) that pertains to 

the compliers – those individuals whose treatment status is affected by the relevant instrument 

or discontinuity (Angrist & Imbens, 1995; Angrist et al., 1996). In the case of RD designs, the 

estimand represents the average treatment effect for those learners whose treatment status is 

impacted by their position just above or below the cutoff (Hahn et al., 2001; Lee & Lemieux, 2010). 

The LATE of repetition, as estimated by RD designs, is highly policy-relevant, since it represents 

the treatment effect at the margin, precisely where policy interventions are typically targeted 

(Lee, 2008; Angrist & Pischke, 2009).  

RD designs can only be implemented when treatment assignment is determined, at least in part, 

by an explicit rule that creates a discontinuous change in treatment probability. In the education 

context this rule is typically a test score threshold below which learners are required to repeat a 

grade. In the context of an RD design, this test score result is called the running variable. The rule 

does not need to be applied perfectly; it is sufficient that the probability of treatment changes 

discontinuously at the cutoff. When compliance with the rule is imperfect, the design is referred 

to as a fuzzy RD, and treatment status becomes a discontinuous but not deterministic function 

of the running variable (Hahn et al., 2001; Imbens & Lemieux, 2008). Identification of the LATE in 

a fuzzy RD requires two main assumptions: (i) continuity of potential outcomes at the cutoff, and 

(ii) monotonicity, meaning that crossing the threshold does not reduce the probability of 

treatment for any individual (Lee & Lemieux, 2010; Cattaneo et al., 2019). 

The second assumption is typically satisfied in the context of grade repetition, as it merely 

requires that no student becomes less likely to repeat when their test score falls below the 

promotion threshold. The first assumption – continuity of potential outcomes at the cutoff – 

cannot be tested directly, but it is commonly supported by evidence that there is no precise 

sorting or manipulation around the threshold. When learners or teachers cannot finely influence 

the running variable, those just below and just above the cutoff can be considered comparable 

in both observed and unobserved characteristics, except for their treatment status (Lee, 2008; 

Lee & Lemieux, 2010). 

Manipulation in the running variable can be formally assessed using a density test, initially  

developed by McCrary (2008), which detects discontinuities in the distribution of the running 

variable at the cutoff. However, the absence of manipulation is neither a necessary nor a sufficient 
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condition for the continuity of potential outcomes (Cattaneo & Titiunik, 2022). As an additional 

diagnostic, researchers often examine discontinuities in predetermined covariates at the cutoff: 

if baseline characteristics are continuous, this provides supportive (though indirect) evidence for 

the validity of the continuity assumption (Imbens & Lemieux, 2008; Lee & Lemieux, 2010). 

Repetition outcomes can be measured using a same-age approach (comparing learners of the 

same age in different grades) or a same-grade approach (comparing learners in the same grade 

but of different ages). Same-age analysis is biased against repeaters, since they would have been 

exposed to less advanced material than their same-age peers who are a grade ahead after the 

repetition, and also possibly due to differences in average rates of learning in different grades 

(Schwerdt et al., 2017).  

The same-grade approach is biased in favour of repeaters since it includes maturation effects 

(as repeaters are one year older in each grade after the repetition), and thus any observed 

improvements may be the result of maturation rather than the additional year of schooling. 

However, both approaches have practical relevance, with same-age analyses more closely 

measuring the learning impact of repetition independently of the maturation effect, and same-

grade analyses being more relevant if stakeholders are interested in learning levels after 

completion of a specific grade (Schwerdt et al., 2017). Of the 42 studies in Valbuena et al.’s (2021) 

meta-analysis of studies that measure the impact of grade repetition and “control for 

endogeneity”, 34 (81%) use a same-grade approach in at least one analysis. 

2.3  International evidence on grade repetition 

2.3.1 Early non-causal evidence 

Historical reviews of the literature – spanning the 1970s (Jackson, 1975), 1980s (Holmes, 1989), 

and 1990s (Jimerson, 2001) – consistently concluded that grade repetition adversely affects both 

academic and socio-emotional outcomes for repeating learners. Jimerson (2001) found the 

evidence against repetition so compelling that he urged “researchers, educational professionals, 

and legislators to abandon the debate regarding social promotion and grade retention in favour 

of a more productive course of action in the new millennium.” However, the studies included in 

these reviews typically controlled for observed characteristics only, leaving estimates vulnerable 

to bias arising from unobserved differences between repeaters and promoted learners. 

Moreover, the evidence base reviewed was drawn almost entirely from the United States, where 

promotion and retention decisions were largely at the discretion of individual teachers, making 

repetition particularly susceptible to selection on unobservables. 

Nevertheless, these reviews provide important insights. Jackson (1975) discusses three 

experimental studies (from the 1940s) which investigated the impact of grade repetition by 
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randomly assigning repetition or promotion to sets of matched learners who were experiencing 

academic difficulty. The studies used a same-age comparison which favours promoted learners; 

despite this, only one result was significantly in favour of promotion, while slightly more of the 

non-significant results (22) favoured repetition over promotion (17).  

Holmes (1989) grouped the 63 studies in his meta-analysis according to whether they used a 

same-age or same-grade approach, finding that same-age studies frequenty estimated 

negative impacts of repetition on academic outcomes, while same-grade studies frequently 

estimated positive impacts. Repetition in later grades was consistently found to have a more 

negative (or less positive) impact than earlier repetition. Studies which reported positive results 

often involved additional remedial support, and the retained students in these studies typically 

struggled only in a single subject (reading) and were generally more academically able – 

measured by IQ – than the average retained student. This suggests that repetition may be more 

effective for more able learners. 

Jimerson (2001) provides a review of research on repetition between 1990 and 1999, 

summarising 20 studies in terms of their conclusion (whether repetition has a positive or negative 

impact), sample size (frequently below 50), comparison type (same-age or same-grade), 

outcome type (achievement or socioemotional), retention and outcome grade or age, and a list 

of controls used for matching (since almost all of the studies in the review used matching-on-

observables). However, despite the identification of comparison groups these studies suffered 

from endogeneity: repetition and these later outcomes of interest are simultaneously 

determined by unobserved characteristics, and these are not wholly controlled for through post-

hoc creation of comparison groups (Jacob & Lefgren, 2004).  The author acknowledges the 

weaknesses in the methodologies of the studies included in the review but nonetheless argues 

that the “confluence” of results warrants action. However, if the causal effect is poorly identified 

in all studies, and they all suffer the same direction of bias, then consistency of the results is 

relatively meaningless in terms of identifying the causal impact of repetition.  

A recent review by Valbuena et al. (2021) provides a comprehensive synthesis of the quasi-causal 

evidence on grade repetition up to 2020. The review includes studies employing RD designs as 

well as less well identified studies that rely on matching-on-observables. Their synthesis shows 

that repetition is associated with positive short-term effects on test scores: 68% of studies report 

positive or strongly positive impacts, 11% find no significant effect, and 21% identify negative 

effects (own calculations using Table A2 in Valbuena et al. (2021)). However, many of the studies 

reporting positive results only track learners for a limited number of years, as most do not have 

data suitable for longer-term analyses. This highlights the need for more long-term evaluations 
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of grade repetition, a gap in the international literature that remains difficult to address given the 

data requirements for tracking learners over extended periods. 

Of the 42 studies in the review, only three draw on data from low- and middle-income countries 

(LMICs). In Mexico, Cabrera-Hernandez (2022) finds that abolishing repetition policies for Grades 

1 to 3 reduced dropout and had no effect on standardised test scores, challenging the notion of 

a “threat effect” of repetition. This stands in contrast to evidence from Colombia, where Ferreira 

Sequeda et al. (2018), using a similar methodology but exploiting the re-introduction of early-

grade repetition, show that retention improves reading but not mathematics outcomes. Using 

panel data from Senegal and exploiting variation in promotion thresholds across schools, Glick 

and Sahn (2010) find that early-grade repetition increases dropout. 

 In summary, strong evidence on the effects of grade repetition from LMICs is sparse and mixed, 

and none of these studies use an RD design.  

2.3.2 Evidence from studies using regression discontinuity designs 

Recent research, conducted almost entirely in the United States, addresses the identification 

challenge inherent in estimating the impact of repetition by employing regression discontinuity 

(RD) designs that exploit strict, test-score-based retention policies implemented on a state-by-

state basis from the late 1990s onward. Rather than estimating the average effect of repetition 

across all learners, RD designs identify the causal impact of repetition on those who score just 

below the retention threshold. The widespread use of state-wide standardised testing further 

facilitates consistent measurement of learner outcomes. In the US context, repetition is often 

accompanied by summer school and other remedial supports, distinguishing it from repetition 

practices in countries such as South Africa, where such supports are typically absent. 

In contrast to the early observational literature – which generally reported negative effects of 

repetition – RD studies frequently find positive impacts on test scores, particularly when 

repetition occurs in the early grades (before Grade 5). The size and direction of these effects 

depend on both the analysis type (same-age versus same-grade) and the grade in which 

repetition takes place. Figure 2 . I collated the results from all comparable5 RD studies I could 

locate, and plotted them in, alongside the results from this study. In these studies, the repeating 

grade is always the grade before the first reported effect. 

 

 

5 These are defined as all RD studies that estimate the impact of primary-school grade repetition on test 
scores and report same-grade effects in standard deviations. 
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Figure 2. Results of RD studies which report effects in standard deviations, by analysis type 

 
Sources: Jacob and Lefgren (2004), Figlio and Özek (2020), Winters and Greene (2012), Greene and Winters (2007) 
Hwang and Koedel (2023), Mariano and Martorell (2013), Quintero (2025), and Zhong (2024). All non-zero effect sizes 
are significant at least at the 10% level; effect sizes not statistically different than zero at the 10% level are set equal 
to zero. 

For the purposes of this discussion, I focus on same-grade analyses of repetition in primary 

school, noting that studies examining repetition in middle school or later (Grade 5 or higher) often 

find no impacts or negative impacts on test scores and increases in dropout rates (Jacob & 

Lefgren, 2004; Jacob & Lefgren, 2009; Larsen & Valant, 2024; Mariano et al., 2024). Same-age 

analyses typically report small or null effects that fade out to zero over time (Jacob & Lefgren, 

2004; Roderick & Nagaoka, 2005; Schwerdt et al., 2017; Figlio & Özek, 2020). A notable exception 

is Greene and Winters (2007), who document positive same-age effects of Grade 3 repetition (in 

Florida) that grow over the two years following the retention decision. 

In contrast, same-grade RD analyses consistently identify positive impacts of primary school 

repetition in the grade immediately following the retention year (Winters & Greene, 2012; Mariano 

& Martorell, 2013; Schwerdt et al., 2017; Figlio & Özek, 2020; Hwang & Koedel, 2023; Quintero, 

2025).  Fadeout, in which large short-term gains diminish over time, is well documented in a 

range of intervention settings (Bailey et al., 2020) and evident in the effects of repetition in 

subsequent grades. Nonetheless, in each of the aforementioned studies the estimated (same-

grade) impacts remain both practically and statistically significant for the full duration of follow-

up. Schwerdt et al. (2017) provide one of the longest follow ups on test score impacts, tracking 

learners in Florida for up to seven grades after Grade 3 repetition. They report large and 
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statistically significant effects persisting through Grades 9 and 10, the final grades observed in 

their study6. 

Two RD studies have examined the impact of repetition on English learners specifically, making 

them highly relevant to the South African context where English (the typical destination language 

of instruction) is a second language for most learners. Figlio and Özek (2020) show that Grade 3 

repetition in Florida substantially improves the English skills of English learners in the short term 

and increases the likelihood of taking college courses in the long term. In Texas, Quintero (2025) 

finds that Grade 3 repetition has no effect on dropout among English language learners and in 

fact increases the probability of graduating on time. However, despite these positive impacts on 

high school outcomes, the author finds no evidence that these gains translate into improvements 

in tertiary education outcomes or earnings. 

Even if early-grade repetition has a positive impact on test scores in the medium-term (which is 

consistently the case when same-grade analysis is applied – see Figure 2), if this effect fades out 

completely or increases dropout then it may have overall negative impacts. Several RD studies 

investigate the impact of early-grade repetition on dropout. Jacob and Lefgren (2009) find that 

Grade 6 repetition (in Chicago) does not increase dropout, but Grade 8 repetition does. Schwerdt 

et al. (2017) find that Grade 3 repetition has no impact on dropout in Florida. On the other hand, 

Eren et al. (2017) disentangle the effects of summer school from those of repetition, finding that, 

independent of summer school, “potential repetition” (scoring just below the test score threshold, 

whether actually repeating or not) in both Grade 4 and Grade 8 may increase later dropout. 

Zhong (2024) also estimates the effect of Grade 3 repetition in Texas using a same-grade analysis 

on a comprehensive administrative dataset covering all learners. The author finds that Grade 3 

repetition fails to consistently raise short-term test scores and reduces earnings in adulthood. 

However, in this setting, promotion decisions can be overturned through a parental appeals 

process. If the likelihood of a successful appeal is correlated with unobserved characteristics 

such as socioeconomic status (SES), ability, or motivation, this could generate discontinuities in 

potential outcomes at the promotion cutoff. In particular, higher-SES parents may be more 

successful in securing exemptions from retention, leading to negative selection among the 

compliers – those whose treatment status is determined by the cutoff. Such selection would 

violate the continuity assumption underlying the regression discontinuity design and could bias 

the estimated LATE. This mechanism may partly explain why Zhong’s test-score results differ 

from those of other same-grade RD studies. 

 

6 These results are not plotted in Figure 2 because the effect sizes are not reported in standard deviation 
units. 
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Most of the RD studies discussed above do not disentangle the effects of summer school, and 

additional remedial supports offered to repeaters in the United States, from those of repetition 

itself, limiting their relevance to the South African context. Only Jacob and Lefgren (2004) and 

Mariano and Martorell (2013) separate these mechanisms. Mariano and Martorell (2013) show 

that the positive effect of an additional year of schooling is substantially larger than the effect of 

summer school, which mitigates this concern to some extent. 

However, Berne et al. (2025) argue that much of the apparent benefit attributed to repetition may 

instead reflect these non-repetition supports, which are typically provided to all students in the 

United States who fail to meet promotion criteria. Using a similar RD design to the studies above, 

they estimate the effect of being flagged for Grade 3 repetition in Michigan while also examining 

the outcomes of students who fall below promotion thresholds in districts where repetition is not 

implemented. They find comparable effects in both settings, indicating that being flagged for 

repetition may influence outcomes through channels other than repetition itself. This pattern 

violates the exclusion restriction and suggests that prior estimates may be upwardly biased, with 

the observed gains driven largely by factors associated with being flagged for repetition rather 

than by repetition per se. 

Manacorda (2012) examines grade repetition in Grades 7 to 9 in Uruguay and finds that it 

increases dropout rates and lowers subsequent test scores. This study is particularly relevant 

because there is clear evidence of manipulation in the running variable at the promotion cutoff 

– a feature also observed in the present analysis. To address this concern, the author implements 

a “worst-case” correction, assuming that the most successful students (in terms of post-

repetition outcomes) among those near the cutoff are precisely those whose scores were 

manipulated. This approach yields a lower-bound estimate of the causal effect. Even under this 

conservative assumption, the results indicate negative impacts of repetition. However, as in 

several other RD studies, the comparison group of “just-promoted” students excludes individuals 

who later repeat a grade. This restriction likely biases the estimates against repetition, as the 

retained group is effectively compared to a subset of promoted students who are systematically 

more persistent and higher-performing. 

2.3.3 Grade 1 repetition 

Few causal studies estimate the impact of Grade 1 repetition on test scores, and, to my 

knowledge, no regression discontinuity studies exist, likely reflecting the absence of test-score-

based promotion policies in this grade in many countries. I therefore draw on studies that rely on 

matching-on-observables approaches in this discussion. 

A substantial share of what we know about Grade 1 repetition comes from a Texas dataset that 

includes administrative test scores and 72 comprehensive background variables for 734 children 
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at risk of repetition, who were demographically representative of the population from which they 

were drawn (Wu et al., 2008). Using propensity-score matching to estimate the effect of Grade 1 

repetition on test scores over the subsequent four years, Wu et al. (2008) found, using a same-

grade comparison, that Grade 1 repetition significantly increased both mathematics and reading 

scores in Grade 2. Although the effects faded in later grades, the scores of repeaters remained 

significantly higher than those of comparable non-repeaters after four years. Using the same 

dataset but focusing on high-stakes Grade 3 test scores, Hughes et al. (2010) found positive 

associations between Grade 1 repetition and both mathematics and reading outcomes, although 

the reading result was only marginally significant. Several analyses report negative effects of 

Grade 1 repetition on test scores when using a same-age comparison (Hong & Yu, 2007; Hong 

et al., 2008; Wu et al., 2008). 

Using the same dataset to examine psychosocial outcomes, Wu et al. (2010) found that Grade 1 

repetition produced large and sustained improvements in academic self-efficacy and a sense of 

school belonging. They also found that peer acceptance increased during the repetition year but 

declined sharply thereafter, suggesting a potential negative social impact. This pattern may 

constitute one mechanism through which fadeout in academic outcomes arises.  

Hughes et al. (2018) followed the same 734 learners after fourteen years to examine the impact 

of repeating any of Grades 1–5 on dropout. Early grade repetition was associated with an 

increased dropout, which is unsurprising given that repeaters were matched with learners who 

did not repeat any of these grades. Nonetheless, the results indicate that early-grade repetition 

may carry longer-term risks despite short-term improvements in test scores. 

Hwang and Cappella (2018) used propensity score matching on a nationally representative 

dataset from the United States to estimate the impact of repetition in either Grade 1 or Grade 2. 

Using a same-age analysis, the authors find repetition to be associated with poorer reading 

outcomes by eighth grade.  

Alet et al. (2013) estimate the impact of repetition in Grade 1 or Grade 2 in France using a large 

administrative panel and a multi-stage modelling approach to address selection. They find that 

repetition in either grade is associated with a 0.52 standard deviation increase in Grade 3 

achievement, but that the effect turns negative by Grade 6. Although the modelling strategy may 

not fully account for negative selection, the results demonstrate that short-run gains may not 

persist and may even reverse in the medium term, highlighting the importance of studying 

longer-term outcomes. 

When evaluated using a same-grade comparison, one channel through which grade repetition 

may increase learning outcomes is maturation. Repeaters are approximately one year older than 

their peers, which supports both cognitive and non-cognitive development, a particularly 
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important factor for younger learners (Blair, 2002). Consequently, the effects of repeating Grade 

1 may be larger than those of repeating in later grades, as the maturation component is relatively 

more substantial at early ages. Consistent with this interpretation, McEwan and Shapiro (2008) 

exploit a regression discontinuity design based on exact birth dates and find that delaying entry 

into Grade 1 by one year substantially reduces Grade 1 repetition and increases Grade 4 and 

Grade 8 test scores by 0.3 standard deviations, with particularly pronounced effects for boys. 

These findings underscore the significant role of maturation at the start of formal schooling. 

In summary, the existing evidence suggests that Grade 1 repetition tends to increase test scores 

in the short term; however, medium- and long-term risks, including higher dropout rates and 

declining academic outcomes, may persist despite these initial gains.  

3  DATA 

I use a comprehensive administrative dataset covering six South African provinces (Eastern 

Cape, Gauteng, KwaZulu-Natal, Limpopo, Mpumalanga, North West) from 2017 to 2023. The 

data include nearly all learners enrolled in these provinces, with information on demographics, 

school marks, and attendance. Unique learner identifiers enable longitudinal tracking and the 

construction of a balanced panel, though 28% of learners are dropped due to either attriting from 

the panel, or due to missing marks in the intervening years. These dropped learners are not 

missing completely at random (Rubin, 1976), since their average academic performance is lower 

(where observed) than retained learners. The dropped learners score, on average, two 

percentage points lower in mathematics achievement, suggesting that the sample may be 

biased against the weakest learners and the results may not adequately reflect outcomes for 

these learners. 

The school marks in this dataset are comprised of each term’s assessment scores; these 

assessments are both set and marked at the school level7. Comprehensive assessment guidance 

– which includes the format of the assessments, topics to be assessed, difficulty levels, and mark 

allocations – is provided to educators in the curriculum documents (see, for example, the 

curriculum document for Intermediate Phase Mathematics (Department of Basic Education, 

2011a)). However, the assessments are not formally standardised, and school marks are therefore 

not comparable across schools. This will be dealt with by using school fixed effects in the 

analysis. 

 

7 There are some exceptions, where standardised or “common” assessments are used, but these typically 
occur in High School and do not comprise the majority of assessments. 
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To enhance the comparability of the treatment effects, the outcome variables – Grades 2 to 5 

and Grades 5 to 7 Home Language (HL), Mathematics (MTH), and First Additional Language (FAL) 

marks – are converted to z-scores within the grade and year, with mean zero and standard 

deviation one8. The test scores in the repeating year are not converted as they must be raw 

scores for the cutoff to be meaningful. 

Two panels are created for this analysis: the Foundation Phase Panel, which is used to measure 

the impact of Grade 1 repetition, and the Intermediate Phase Panel, which is used to measure 

the impact of Grade 4 repetition. These two panels consist of correct age9 learners in Public 

Ordinary Schools who entered Grade 1 (or Grade 4) in 2017, 2018, or 2019 and reached Grade 4 

(or Grade 7) by 2023. The restriction that learners must be the correct age at the start of Grade 4 

does bias the Intermediate Phase Panel towards stronger learners who are already less likely to 

repeat (since they managed to get to Grade 4 without becoming overage through repetition).  

Table 1 illustrates progression for the 2017 cohort: 481 606 learners began Grade 1 in 2017, of 

whom 420 261 advanced to Grade 2 in 2018, while 61 345 repeated Grade 1 – the primary 

treatment group of interest. By 2020, 358 034 learners had reached Grade 4 on schedule 

(without repetition), with most others doing so by 2021. Patterns for the 2018 and 2019 Grade 1 

cohorts are similar, though the 2019 cohort is slightly right censored, with learners in the 

Foundation Phase Panel having to reach Grade 4 with at most one repeat. Analogous trends are 

observed in the Intermediate Phase Panel, with the progression of the 2017 Intermediate Phase 

cohort in Table 1. The Intermediate Phase cohorts are smaller than the Foundation Phase cohorts, 

mainly due to the restriction that learners must be the correct age at the start of the phase. 

 

8 This conversion is done within the raw DDD dataset, not within the balanced panels. 
9 Correct age is defined here as 5.5 (or 8.5) years or older, and younger than 7 (or 10) years old, at the start 
of Grade 1 (or Grade 4). 
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Table 1. Transition matrix for the cohorts who started Grade 1 (or 4) in 2017 

 
Source: Balanced panel derived from administrative learner-level data. 

Table 2 presents the sample size for each cohort (the year the learner started the phase). The 

Grade 4 repetition rates in this sample are lower than the national average for two main reasons. 

First, the sample includes only learners who are the correct age at the start of Grade 4, who are 

on average academically stronger than the full cross-section of Grade 4 learners. Second, the 

sample does not cover all nine provinces, which further contributes to the lower observed 

repetition rate. The 2019 cohort also has a lower repetition rate than the other two cohorts, as 

learners in this cohort have only one opportunity to repeat before they reach Grade 4 (or 7) and 

are thus slightly stronger than the average cross sectional group of Grade 4 (or 7) learners. The 

increase in the sizes of the cohorts from 2017 to 2019 is due primarily to improvements in data 

collection over the years, and to a growing school-age population. 

Table 2. Cohort counts and repetition rates 

 
Source: Balanced panel derived from administrative learner-level data. 
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4  EMPIRICAL APPROACH 

4.1  Fuzzy regression discontinuity design 

To estimate the causal effect of repetition on test scores, I employ a fuzzy RD design, exploiting 

South Africa’s grade promotion policy, which recommends repetition for learners scoring below 

50% in Home Language or below 40% in Mathematics or First Additional Language in Grades 1 

and 4 (DBE, 2011b). In practice, retention decisions are imperfect: many learners below the cutoff 

are promoted, while a few who meet the requirements may repeat for unrelated reasons (e.g., 

poor attendance), thus resulting in a fuzzy, rather than sharp, RD design. I construct for each 

learner and subject an index measuring the distance to the relevant pass threshold; the minimum 

of these values defines each learner’s minimum result index, which determines whether they 

meet the promotion requirements. This approach of reducing several distinct outcomes, each 

with their own cutoff, into a single running variable is sometimes referred to as the “normalized-

and-pooled” RD treatment effect (Cattaneo et al., 2024). 

I have followed Cattaneo et al. (2024) in converting the running variable so that it conforms to 

the standard FRD convention that treatment occurs when the value of the running variable is 

greater than, or equal to, zero. I have done so by first adding 1 to each original minimum result 

index and then multiplying by −1. This transformed score is used in all estimations and in the 

tests for manipulation in the running variable. However, for interpretability of the discontinuity 

graphs, and to conform with the literature of FRD studies on grade repetition, I use the un-

transformed minimum result index in all graphs.  

Let 𝑋𝑖 denote the transformed running variable (transformed minimum result index) for learner 𝑖, 

𝐷𝑖 an indicator for whether the learner repeated the first grade in the phase (Grade 1 or Grade 4 

for the respective panel), and 𝑐 = 0 the cutoff. 𝑌𝑖𝑗𝑔 is the end-of-year mark of learner 𝑖 in grade 𝑔 

in subject 𝑗, with 𝑔 = 2, 3 or 4 for the Foundation Phase Panel, and 𝑔 = 5, 6 or 7 for the 

Intermediate Phase Panel; and 𝑗 = 𝐻𝐿, 𝑀𝑇𝐻 or 𝐹𝐴𝐿 (Home Language, Mathematics, and First 

Additional Language subjects, respectively). The parameter of interest can be interpreted as a 

Wald estimator following Hahn et al. (2001): 

                            𝜏𝐹𝑅𝐷 =
lim𝑥↓𝑐 𝔼[𝑌𝑖𝑗𝑔  | 𝑋𝑖 = 𝑥] − lim𝑥↑𝑐 𝔼[𝑌𝑖𝑗𝑔  | 𝑋𝑖 = 𝑥]

lim𝑥↓𝑐 𝔼[𝐷𝑖  | 𝑋𝑖 = 𝑥] − lim𝑥↑𝑐 𝔼[𝐷𝑖  | 𝑋𝑖 = 𝑥]
                                  [1] 

The numerator is the size of the discontinuity in the outcome at the cutoff, and the denominator 

is the size of the discontinuity in the probability of repetition (the first stage); the ratio therefore 

identifies the LATE for compliers at the cutoff under standard RD assumptions. 
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The running variable in this context is discrete (since the test scores are recorded as integers), 

but there are almost 100 distinct values (or “mass points”) and the sample size is very large, with 

thousands of observations at each distinct value of the running variable close to the cutoff. The 

first-choice nonparametric local polynomial approach to RD estimation first introduced by Hahn 

et al. (2001) can be applicable to discrete running variables with sufficient density of the discrete 

values close to the cutoff, and for sufficiently large sample size, but it is important to consider 

that it can also fail due to low density of the running variable (Cattaneo et al., 2024). I therefore 

present parametric estimates alongside the nonparametric estimates.  

Noting concerns about the validity of higher order polynomials in the local polynomial approach 

(Gelman & Imbens, 2019), and the recommendation from Cattaneo and Titiunik (2022) to default 

to linear polynomials for nonparametric estimation, I estimate local-linear models (using the 

rdrobust package in R, as described in Calonico et al. (2017) with inference following the methods 

from Calonico et al. (2014) and Calonico et al. (2020)). I use the mean squared error-optimal10 

automatic bandwidth selection procedure for fuzzy RD designs in that package, using the 

masspoints option set to “adjust” to account for discreteness in the running variable. 

For the parametric estimations I use quadratic polynomials using a two-stage least squares 

approach following Cameron and Trivedi (2005) (implemented using the feols function from the 

fixest package (Berge et al., 2021)), with different functional form specifications on either side of 

the cutoff (Lee & Lemieux, 2010). The analysis is restricted to a sample around the cutoff within 

the bandwidth used in the nonparametric estimations for comparability. Let  𝑍𝑖 = 𝟏{𝑋𝑖 ≥ 0} be 

the indicator for the transformed index 𝑋𝑖 being above the cutoff 𝑐 = 0. Let 𝐷𝑖 denote an indicator 

equal to one if learner 𝑖 repeated Grade 1 (or Grade 4), and zero otherwise. To allow for flexible 

functional forms on either side of the cutoff, I specify the control function as piecewise 

polynomial terms: linear in 𝑋𝑖  for 𝑋𝑖 < 0 and quadratic in 𝑋𝑖 for 𝑋𝑖 ≥ 0. The outcome variable is 

denoted 𝑌𝑖𝑗𝑔 , as previously defined, and 𝛼𝑠 are the school fixed effects. 

First stage:  

         𝐷𝑖 = 𝜋0 + 𝜋1𝑍𝑖 + 𝜋2𝑋𝑖1{𝑋𝑖 < 0} + 𝜋3𝑋𝑖1{𝑋𝑖 ≥ 0} + 𝜋4𝑋𝑖
21{𝑋𝑖 ≥ 0} + 𝛼𝑠 + 𝑢𝑖                       [2.1]                                        

Second stage:   

    𝑌𝑖𝑗𝑔 =  𝛽0 + 𝛽1𝐷̂𝑖 + 𝛽2𝑋𝑖1{𝑋𝑖 < 0} + 𝛽3𝑋𝑖1{𝑋𝑖 ≥ 0} + 𝛽4𝑋𝑖
21{𝑋𝑖 ≥ 0} + 𝛼𝑠 + 𝜖𝑖𝑗𝑔               [2.2]  

Under standard RD assumptions, the inclusion of group (e.g., school) fixed effects is not required 

for identification: as with other covariates, they serve primarily to improve efficiency without 

affecting the consistency or size of the treatment effect (Lee & Lemieux, 2010). Nevertheless, it 

 

10 This is implemented by specifying bwselect = msecomb2. 
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is valid to include group fixed effects in both parametric and nonparametric RD models, and the 

resulting estimators remain consistent (Calonico et al., 2019). In the fixed effects models, the 

estimated LATE represents the average effect of repetition within schools, controlling for school-

level heterogeneity, which is important given that marks in this dataset are known to be 

inconsistent across schools.  

In parametric specifications, fixed effects can be included directly via the fixest package in R. 

Nonparametric RD methods, however, do not have built-in support for fixed effects. However, I 

approximate school fixed effects in the nonparametric models by residualising the outcome and 

treatment variables. Because the inclusion of school fixed effects is equivalent to including 

school indicators as covariates, and covariate adjustment can be implemented in a 

nonparametric RD estimation by residualising with respect to these covariates (Cattaneo et al., 

2023), I residualise both the treatment and outcome within each school. These residuals are then 

used in the nonparametric RD estimation, thereby accounting for school-level heterogeneity in 

outcomes while maintaining the standard identification assumptions of the RD design. These 

residualised outcome (𝑌̃𝑖𝑗𝑔) and treatment (𝐷̃𝑖𝑗𝑔) variables are estimated as  

𝑌̃𝑖𝑗𝑔 = 𝑌𝑖𝑗𝑔 − 𝛼̂𝑠 , 𝐷̃𝑖 = 𝐷𝑖 − 𝛾𝑠 

where 𝛼̂𝑠  and 𝛾𝑠 are the estimated school fixed effects. Equations 2.1 and 2.2 are then re-

estimated with 𝑌̃𝑖𝑗𝑔 and 𝐷̃𝑖 replacing 𝑌𝑖𝑗𝑔 and 𝐷𝑖 respectively. 

4.2  Manipulation in the running variable 

The key assumptions of the FRD design are continuity of the potential outcomes at the cutoff 

and the monotonicity of the treatment assignment. Monotonicity is comfortably satisfied: it 

seems unlikely that learners would be induced to repeat only if they are ineligible to do so 

according to the assignment rule. However, the first assumption is tenuous in this context, due 

to the practice of adjusting learners marks in South Africa. Although mark adjustments have 

never been national policy in the Foundation Phase11, it is widely recognised that South African 

teachers often directly increase learner marks (at the point of submission of the final marks to 

the provincial education departments) to meet promotion thresholds.  

These mark adjustments are evidenced in the “heaping” or discontinuity observed in the density 

functions of the results on one side of the promotion threshold and may be viewed as either 

manipulation in the running variable, or as group-specific measurement error (Bartalotti et al., 

2021). If viewed through the lens of manipulation and if these adjustments are done at random, 

 

11 Mark adjustments were nationally mandated in the Senior Phase from 2015 (DBE, 2015), but not in the 
Foundation Phase. 
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estimates may remain unbiased (Cattaneo & Titiunik, 2022). However, it is more plausible that 

teachers selectively adjust marks for learners whom they perceive to have higher ability, or to 

the next-ranked learner below the pass threshold. McCrary (2008) provides a test for 

manipulation of the running variable, which assumes a continuous running variable and can 

break down in the presence of a discrete running variable. To check for evidence of manipulation 

in the running variable I use the rddensity test in R (Cattaneo et al., 2020), as this test yields more 

reliable inference than the original McCrary (2008) test. 

The expected effect of the manipulation (or group-specific measurement error) on the estimator 

is uncertain: in the absence of manipulation, the discontinuity in the probability of treatment 

would be expected to be smaller (since many more non-repeaters would have had failing marks 

and would thus not be following the treatment rule). The discontinuity in the outcome would also 

be smaller, since more non-repeating learners would now be on the same side of the cutoff as 

the repeating (treated) learners, and (if repetition has a positive impact) they do worse without 

the repetition, thereby pulling down the average outcome for learners with a negative minimum 

result index. The net effect of the manipulation on the estimator depends on the relative sizes of 

these decreases in the relevant discontinuities and cannot be determined a priori. 

To address potential mark adjustment, I identify schools where the distribution of the running 

variable shows no evidence of manipulation and define these as the Low Mark Adjustment (LMA) 

subsample. Schools are classified as LMA based on the smoothness of the running variable’s 

density within a window around the promotion cutoff. A data-driven procedure is used to select 

the optimal window width, minimum school size, and smoothness parameters by testing multiple 

combinations and retaining the configuration that maximises sample size while passing the 

rddensity test for manipulation in the running variable. Results are presented for both the Full 

Sample and the LMA Subsample. The validity of the LMA analysis depends on the extent to 

which mark adjustment is truly absent – since passing the rddensity test does not guarantee the 

complete elimination of adjustment practices – and on whether the causal impact of repetition 

differs systematically between low-adjustment schools and the broader sample. 

Within the LMA school sample, there is evidence suggesting adjustments in the outcome 

variables. If repeaters are systematically more likely to have their marks adjusted upwards – 

which is plausible, given that learners are officially allowed to repeat no more than once per 

phase – this could lead to upward-biased estimates of the effect of repetition. To address this 

potential bias, I construct a set of subsamples12 of LMA schools following the same methodology 

 

12 I construct a separate subsample for each outcome individually. Restricting the sample of LMA schools 
to those that pass the rddensity test for all outcomes results in a prohibitively small analysis sample. 
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originally used to identify the LMA Subsample but further restricting each subsample to schools 

that do not exhibit evidence of outcome manipulation. I refer to this set of subsamples as the low 

mark adjustment–outcomes (LMA-O) Subsamples and present the results for this set of 

subsamples in the Appendix. 

5  DESCRIPTIVE RESULTS 

I first present descriptive results for the Full Sample, before discussing the characteristics of the 

Low Mark Adjustment (LMA) Subsample. 

5.1  Full Sample 

Table 3 presents the mean characteristics of repeaters and non-repeaters in both the Foundation 

and Intermediate Phase Panels. Grade repetition is strongly associated with ethnicity: African 

learners are substantially more likely, and White learners considerably less likely, to repeat a 

grade. Gender differences are also pronounced. In the Foundation Phase Panel, females are 18 

percentage points less likely than males to repeat Grade 1, and in the Intermediate Phase Panel, 

they are 26 percentage points less likely to repeat Grade 4. 

Repeaters in the Foundation Phase Panel are on average 1.6 months younger than non-

repeaters. This pattern reflects that, among age-appropriate learners (those who entered school 

within the expected 1.5-year age window), relatively younger learners face a higher probability 

of grade retention (Böhmer, 2025). In contrast, in the Intermediate Phase Panel, the age 

differential is smaller and reverses in sign. This reversal likely reflects both selection effects – 

since only learners who have progressed to Grade 4 without prior repetition are included – and 

the diminishing relative disadvantage of being younger as learners advance through the school 

system (Böhmer, 2025). 

Nearly all Grade 1 repeaters (95%) failed their Home Language (HL) subject, indicating that 

difficulties in HL are the primary barrier to promotion in the Foundation Phase. This pattern 

suggests that grade repetition is used as a remedial mechanism to address foundational literacy 

challenges. In contrast, among Grade 4 learners in the Intermediate Phase Panel, failures are 

distributed more evenly across subjects, implying a broader range of academic difficulties at this 

stage. 

Test score differences between repeaters and non-repeaters narrow substantially across all 

subjects following Grade 1 in the Foundation Phase Panel, consistent with repetition improving 

subsequent academic performance. A similar convergence in scores is observed in the 

Intermediate Phase Panel, though the magnitude of the improvement is proportionally smaller. 
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Subsequent repetition – occurring in Grades 2 or 3 (Foundation Phase Panel) and Grades 5 or 6 

(Intermediate Phase Panel) – is surprisingly common among learners who have already repeated 

once: 8.3% in the Foundation Phase Panel and 4.8% in the Intermediate Phase Panel. These rates 

exceed expectations given official policy, which stipulates that learners may not repeat more 

than once per phase (Department of Basic Education, 2011b). Notably, in the Intermediate Phase 

Panel, the rate of Grade 5 or 6 repetition is the only characteristic that does not differ between 

learners who repeated Grade 4 and those who were promoted, suggesting that once repetition 

occurs in the Intermediate Phase, it does not confer a clear advantage in avoiding future grade 

failure. 

As anticipated, given the known mark adjustment practices of teachers, the densities of the 

running variables exhibit significant heaping just above the cutoff in both the Foundation and 

Intermediate Phase Panels (Figure 3). This heaping is particularly pronounced in the Intermediate 

Phase Panel, suggesting that a larger proportion of learners in this phase fail to meet the pass 

requirements but have their results adjusted upward. This pattern poses a more severe threat to 

the validity of the research design in the Intermediate Phase Panel. 

However, when discontinuities in the baseline covariates are examined (Table 4), there is limited 

evidence that baseline covariates are not evenly distributed on either side of the cutoff. While 

many of the estimated discontinuities are statistically significant (due to the large sample size, 

even within the bandwidths), they are so small in the Foundation Phase Panel as to have very 

little practical significance. In the Intermediate Phase Panel, the discontinuities are in the range 

of 1 to 3 percentage points, but this remains practically small. Nevertheless, the absence of 

discontinuities in baseline covariates does not guarantee the continuity of potential outcomes 

(Cattaneo & Titiunik, 2022) and this continuity assumption remains under scrutiny given the 

evidence of mark adjustments. 
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Table 3. Characteristics of learners who repeated or were promoted in Grade 1 or 4  

 
Source: Balanced panel derived from administrative learner-level data. Robust standard errors (“SE”) are clustered at 
the school level. All differences are significant at the 1% level unless marked by a † (only “Repeated Grade 5 / 6”). 

Figure 3. Manipulation in the running variable 

 
Source: Balanced panel derived from administrative learner-level data. Notes: Histograms are constructed with a bin 
width of 1. Kernel density estimates are plotted using Gaussian kernels with data-driven bandwidth selection. The 
cutoff at 0 is marked with a dashed line. The minimum result index in each case relates to the repetition grade. 
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Table 4. Discontinuities in baseline covariates 

 
Source: Balanced panel derived from administrative learner-level data. Notes: Robust p-values and confidence 
intervals are presented, derived from standard errors which are clustered at the school level. The data-driven 
bandwidth selector is adjusted for mass points and is run on a random sample of 100 000 observations for efficiency. 
CER-optimal = Coverage Error Rate optimal (Calonico et al., 2020), which minimises coverage error for inference.  

As another falsification test of the continuity of potential outcomes, I examine the discontinuity 

in an outcome variable (Home Language), disaggregated by treatment status (Figure 4). 

Amongst the non-repeating learners, there is significant support to the left of the cutoff, since 

many learners score below the cutoff yet do not repeat; however, there are very few learners who 

fall above the cutoff yet repeat (fewer than 0.1% of learners). In the Foundation Phase Panel, the 

curve for the non-repeaters is smooth at the cutoff, which is reassuring for continuity of potential 

outcomes.  

In the Intermediate Phase Panel there is some dropoff just to the right of the cutoff, creating a 

small discontinuity. This may be caused by the very significant mark adjustments that occur in 

the Intermediate Phase Panel, whereby many learners who actually achieved a minimum result 

index below or significantly below zero, and therefore whose average performance in the 

outcome is much lower than a learner who actually scored a minimum result index of zero, have 

their index artificially adjusted to zero, which pulls down the average outcome at that point. This 

suggests that manipulation in the running variable may have a stronger impact on the 

estimations in the Intermediate Phase Panel. 

On the other hand, the curve for the repeaters exhibits a significant discontinuity, which suggests 

that those repeaters whose minimum result index is above the cutoff do differ from the other 

repeaters on factors that are unobserved during the repeating grade. That is, when learners 

repeat despite achieving passing grades, they differ on factors that are not observed in the data 

at the point of the repetition decision. Thus, it is likely that potential outcomes are not continuous 
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for this subset at the cutoff. Fortunately, these learners represent less than 0.5% of each sample 

and are unlikely to influence the results.  

Figure 4. Discontinuity in Grade 2 (or 5) Home Language result, by treatment status

 
Source: Balanced panel derived from administrative learner-level data. Notes: Each point represents the local mean 
of the outcome variable within bins of the running variable. The fitted lines are obtained using a local polynomial 
regression of degree 2 with an epanechnikov kernel on either side of the cutoff. The minimum result index in each 
case relates to the repetition grade. 

Notwithstanding the reservations regarding the continuity assumption and turning towards the 

requirement of a strong first stage, Figure 5 shows that there is a significant discontinuity in the 

probability of treatment in both the Foundation and Intermediate Phase Panels. Both panels 

display a fuzzy discontinuity, with a sharp decline in treatment probability as the running variable 

approaches the cutoff from the left (this decline is more pronounced in the Intermediate Phase 

Panel). This pattern reflects one mechanism through which learners who fail to meet the 

promotion thresholds are nonetheless advanced: some are promoted without any mark 

adjustment, which generates the observed fuzziness but does not threaten the validity of this 

design. A second mechanism, which is not visible in Figure 5 and is problematic for this study, 

arises when schools adjust marks upwards so that learners appear to satisfy the promotion 

requirements. Evidence of this second mechanism is shown in Figure 3, which displays clear 

heaping of the running variable to the right of the cutoff. 

There are visible discontinuities in the outcome variables in the three grades following the 

repetition, and in all three subjects, in both the Foundation Phase (Figure 6) and Intermediate 

Phase (Figure 7) Panels. In the Foundation Phase Panel the discontinuities are largest in Grade 2 

and substantially smaller in Grade 4, which is suggestive of fadeout. In the Intermediate Phase 

Panel, the initial impact is smaller, and the fadeout is less pronounced. 
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Figure 5. Discontinuity in the probability of treatment 

 
Source: Balanced panel derived from administrative learner-level data. Notes: Plots are generated using the rdplot 
package in R with default settings, except that masspoints are adjusted for. The data are partitioned into evenly 
spaced bins on each side of the cutoff, and local polynomial fits are estimated separately within each bin. The vertical 
line indicates the cutoff of the running variable. The minimum result index in each case relates to the repetition grade. 

Figure 6. Discontinuities in Grade 2, 3 and 4 outcomes in the Foundation Phase Panel (Grade 1 
repetition) 

 
Source: Balanced panel derived from administrative learner-level data. Notes: Plots are generated using the rdplot 
package in R with default settings, except that masspoints are adjusted for. The data are partitioned into evenly 
spaced bins on each side of the cutoff, and local polynomial fits are estimated separately within each bin. The vertical 
line indicates the cutoff of the running variable. HL = Home Language, MTH = Mathematics, FAL = First Additional 
Language. The minimum result index in each case relates to Grade 1. 
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Figure 7. Discontinuities in Grade 5, 6 and 7 results in the Intermediate Phase Panel (Grade 4 
repetition) 

 
Source: Balanced panel derived from administrative learner-level data. Notes: Plots are generated using the rdplot 
package with default settings, except that masspoints are adjusted. The data are partitioned into evenly spaced bins 
on each side of the cutoff, and local polynomial fits are estimated separately within each bin. The vertical line indicates 
the cutoff of the running variable. HL = Home Language, MTH = Mathematics, FAL = First Additional Language. The 
minimum result index in each case relates to Grade 4. 

5.2  Low Mark Adjustment Subsample 

In both the Foundation and Intermediate Phase Panels, it was possible to identify a subset of 

schools that have smooth density curves (Figure 8) and in which the rddensity test (Cattaneo et 

al., 2020) fails to reject the hypothesis of no manipulation in the running variable at the 10% level 

(the p value of the test on the LMA samples is 0.34 in the Foundation Phase Panel and 0.99 in 

the Intermediate Phase Panel). The density plots indicate that learners in the LMA subsample 

perform better on the minimum result index, as indicated by the rightward shift in the density 

curves. 
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Figure 8. Density of the running variable: learners in the LMA Subsample vs Full Sample 

 

Source: Balanced panel derived from administrative learner-level data. Notes: Kernel density estimates are plotted 
using Gaussian kernels with data-driven bandwidth selection. The minimum result index in each case relates to the 
repetition grade. 

The numbers of learners and schools in the LMA subsample are reported in Table 5. LMA schools 

were more readily identified in the Foundation Phase Panel, where 28.6% of learners in 

appropriately sized schools from the full panel were located in LMA schools. The corresponding 

figure for the Intermediate Phase Panel is 9.2%. While this difference could reflect an artefact of 

the identification method, it is more plausibly attributable to the greater extent of mark 

manipulation in the Intermediate Phase Panel, which makes it inherently more difficult to identify 

LMA schools. The relevance of any results derived from the LMA subsamples depends on their 

representativeness – outside the manipulation region, where they are, by definition, 

unrepresentative – and on whether similar returns to repetition can reasonably be expected in 

these schools as in the Full Sample.  

Table 5. Learner counts in low mark adjustment (LMA) schools 

 
Source: Subsample of balanced panel derived from administrative learner-level data. Notes: “Eligible” here refers to 
schools with at least 50 learners in the panel, or to learners in these schools. 
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Learners in the LMA subsample do not differ substantially from those in the Full Sample in terms 

of observable characteristics, as shown by the mean values in Table 6. The repetition rate is 

identical in LMA and remaining schools within the Foundation Phase Panel, and only 1.8 

percentage points higher in the Intermediate Phase Panel. In the Foundation Phase Panel, a 

similar proportion of learners are progressed despite failing grades, whereas in the Intermediate 

Phase panel, LMA schools progress 3.5 percentage points more failing learners than the 

remaining schools. The incidence of suspected mark adjustment is approximately three times 

higher in non-LMA schools in the Foundation Phase and five times higher in non-LMA schools in 

the Intermediate Phase. Academically, learners in LMA schools perform better, scoring on 

average 2.6 points higher on the minimum result index in the Foundation Phase Panel and 1.8 

points higher in the Intermediate Phase Panel.  

The two groups are equally balanced in terms of gender and age. African learners are slightly 

less likely, and White learners slightly more likely, to be in LMA schools. Quintile 1 schools are 

more likely to be classified as LMA than not, and Quintile 3 and 4 schools are slightly less likely, 

with no difference in Quintile 2 or 5 schools. Province is an important determinant of LMA status 

of a school, with learners in Gauteng and Limpopo schools less likely, and Mpumalanga and 

North West schools more likely, to be classified as LMA. In summary, there are some differences 

in observed characteristics of learners in LMA schools compared to those in non-LMA schools. 

The differences in important characteristics like demographics and repetition rates are small, but 

whether there are unobserved differences that affect repetition remains open to debate. 
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Table 6. Characteristics of learners in low mark adjustment schools v. rest of panel (schools with 
at least 50 observations) 

 
Source: Balanced panel derived from administrative learner-level data. Notes: ¹Only learners in sufficiently large 
schools (at least 50 learners in the school in the panel) are included, for comparability. ²School size refers to the 
number of learners in the school in the panel, in any of the cohorts (2017, 2018 or 2019). “N” in this row refers to the 
number of schools. ³Marks are suspected of adjustment if they are within 2 units of the relevant subject cutoff and a 
linear model using term marks predicts final marks below cutoff. See Section 9.2 of the Appendix for further details 
regarding the linear estimation. Robust standard errors (“SE”) are clustered at the school level. ***, **, and * indicate 
significance at the 1, 5, and 10 percent critical level.  

5.3  Comparison of discontinuities 

Figure 9 presents the discontinuities in treatment status for the Full Sample and the LMA 

Subsample together. In the Foundation Phase (Panel A), the graphs of the discontinuities in the 

probability of treatment are virtually identical in the two samples. However, in the Intermediate 

Phase (Panel B) the discontinuity is slightly smaller in the LMA Subsample. 

The discontinuities in one outcome variable (Grade 2 or 5 Home Language results – HL2 or HL5) 

are shown in Figure 10, for both samples (graphs of the remaining outcome variables may be 

found in Figure A 1 and Figure A 2 in the Appendix). In the Foundation Phase (Panel A), the size of 

the discontinuity in the LMA Subsample is visually indistinguishable from that in the Full Sample. 

Along with the identical discontinuity in the probability of treatment, this suggests that, at least 

for the HL2 outcome, the estimated treatment effects are likely to be very similar for both 

samples in the Foundation Phase. 
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Figure 9. Discontinuity in the probability of treatment, by data source 

 
 
Source: Balanced panel derived from administrative learner-level data. Notes: Lines show group-specific smooth fits 
estimated via GAM splines, providing a flexible approximation of the local relationship around the cutoff (this was 
done to plot both discontinuities on one graph; an option that is unavailable in rdplot).  

In the Intermediate Phase (Panel B) the magnitude of the discontinuity in the outcome variable 

is slightly smaller in the LMA Subsample than in the Full Sample, primarily due to the absence 

of the taper observed to the right of the cutoff in the Full Sample. This difference likely reflects 

the mark adjustment phenomenon: in the Full Sample, many learners just above the cutoff had 

in fact achieved a lower minimum result index, resulting in lower-than-expected outcomes for 

learners who appear to meet the threshold. In LMA schools, where mark adjustment is reduced 

or potentially absent, this taper is not observed. However, because the discontinuity in the 

probability of treatment is also smaller, the net effect on the estimator remains ambiguous. 

In the LMA-O Subsample, a set of further subsamples of the LMA Subsample in which the the 

relevant outcomes also do not exhibit evidence of manipulation, the discontinuities are very 

similar to those in the LMA Subsample, although in the Foundation Phase the outcome 

discontinuity in the LMA-O Subsample tracks the Complete Sample more closely than the LMA 

Subsample does (see Figure A 3 and Figure A 4). 
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Figure 10. Discontinuity in an outcome variable (Home Language), by data source 

 
 
 
Source: Balanced panel derived from administrative learner-level data. Lines show group-specific smooth fits 
estimated via GAM splines, providing a flexible approximation of the local relationship around the cutoff (this was 
done to plot both discontinuities on one graph; an option that is unavailable in rdplot). 

6  ESTIMATION RESULTS 

6.1  Grade 1 repetition 

The analysis shows that Grade 1 learners whose marks were just below the threshold for 

repetition performed better after repeating than similar learners who just passed. The main fixed 

effects estimates suggest gains of 1.1 standard deviations in Grade 2, 0.6 in Grade 3 and 0.3 in 

Grade 4. This section details the estimation approaches that support these findings. 

Table 7 reports the estimated impacts of Grade 1 repetition from the school fixed effects models, 

expressed as percentages of a standard deviation. Estimates from models without school fixed 

effects are similar, particularly for the parametric specifications, and are presented in Table A 1 in 

the Appendix. Although nonparametric estimators are common in the RD literature, they are 

more exposed to bias when the running variable is manipulated, since the triangular kernel 

places the greatest weight on observations closest to the cutoff, where manipulation is most 

likely. For this reason, I focus on the parametric estimates, which are also typically more 

conservative in this analysis. Across estimation approaches the results are both qualitatively 

consistent and quantitatively similar, indicating that the findings are robust to estimator choice 

and to bandwidth decisions, which vary by sample and subject. The corresponding MSE-optimal 

bandwidths (Calonico et al., 2020) and sample sizes are reported in Table A 3 of the Appendix. 
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Estimates from the Full Sample, which raises internal validity concerns due to potential mark 

adjustments in the running variable, suggest that Grade 1 repetition increases Grade 2 Home 

Language (HL) scores by 1.1 standard deviations, Grade 3 HL scores by 0.6 standard deviations 

and Grade 4 HL scores by 0.3 standard deviations. This medium-term effect, observed four years 

after the repetition year, remains both statistically and practically significant. Results from the 

LMA Subsample, which may face limitations in external validity, are strikingly similar: 1.1 standard 

deviations in Grade 2, 0.5 in Grade 3 and 0.3 in Grade 4. 

The estimated effects on Mathematics are closely aligned with the HL results, while the impacts 

on First Additional Language are slightly smaller. Figure 11 presents a coefficient plot from the 

fixed effects models and shows that the estimates from the Complete Sample and the LMA 

Subsample are statistically indistinguishable at the 5 per cent level. 

Table 7. Estimated effect of Grade 1 repetition

 
Source: Balanced panel derived from administrative learner-level data. Notes: Standard errors (clustered at the school 
level) in parentheses; robust and bias-corrected for nonparametric estimates. The F-statistic refers to the first-stage 
discontinuity in treatment assignment for fuzzy RD (nonparametric) estimates, and the conventional first-stage 2SLS 
F-statistic for parametric estimates. Bandwidths selected using the MSE-optimal procedure (Calonico et al., 2020), 
based on a random subsample of 100,000 observations; treatment estimates use the full sample. FE = school fixed 
effects. 
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Figure 11. Estimated effect of Grade 1 repetition with 95% confidence intervals 

 
Source: Balanced panel derived from administrative learner-level data. Notes: Error bars represent 95% confidence 
intervals. FE = school fixed effects. 

6.2  Grade 4 repetition 

Grade 4 repetition also produces sizeable improvements in later achievement for repeaters who 

score just below the promotion threshold, compared to those who score just above. The 

immediate estimated effects are smaller than those observed for Grade 1 repetition, but there is 

less fadeout and the effect after four years is very similar in both phases. The results are broadly 

consistent across specifications and samples, although concerns about manipulation of the 

running variable are more pronounced in this panel. The remainder of this section sets out these 

results and explains how estimator choice affects their interpretation. 

Table 8 reports the estimated effects of Grade 4 repetition for the models that include school 

fixed effects. Estimates from the corresponding models without fixed effects, shown in Table A 2 

in the Appendix, are broadly consistent. The Grade 4 results display greater variability between 

the specifications with and without fixed effects (compared to the Grade 1 results), which reflects 

higher between-school heterogeneity in assessment practices, or in mark adjustment practices. 

The estimates are also more sensitive to model specification, which is expected given the 

stronger evidence of mark adjustment in this panel and the heightened vulnerability of the 
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nonparametric estimates to manipulation in the running variable due to the use of a triangular 

kernel. The MSE-optimal bandwidths and the associated sample sizes are provided in Table A 4 

in the Appendix. 

In the Full Sample – and focusing conservatively on the parametric estimates that are smaller 

and less sensitive to manipulation in the running variable – Grade 4 repetition increases Grade 5 

Home Language (HL) performance by 0.8 standard deviations, Grade 6 HL by 0.6 standard 

deviations and Grade 7 HL by 0.5 standard deviations. Internal validity concerns are more 

pronounced in this sample due to stronger evidence of manipulation in the running variable. 

Consistent with this, the LMA Subsample yields slightly smaller treatment effects of 0.6 standard 

deviations in Grade 5, 0.5 in Grade 6 and 0.4 in Grade 7. The LMA estimates are far more stable 

across specifications, indicating that mark manipulation affects this sample less. 

Table 8. Estimated effect of Grade 4 repetition 

 
Source: Balanced panel derived from administrative learner-level data. Notes: Standard errors (clustered at the school 
level) in parentheses; robust and bias-corrected for nonparametric estimates. The F-statistic refers to the first-stage 
discontinuity in treatment assignment for fuzzy RD (nonparametric) estimates, and the conventional first-stage 2SLS 
F-statistic for parametric estimates. Bandwidths selected using the MSE-optimal procedure (Calonico et al., 2020), 
based on a random subsample of 100,000 observations; treatment estimates use the full sample.  
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Figure 12 highlights that the nonparametric estimates differ meaningfully across samples, while 

the parametric estimates are more consistent and converge across samples by Grade 7. 

Treatment effects are similar across subjects, with slightly smaller impacts in mathematics than 

in language. 

Figure 12. Estimated effect of Grade 4 repetition with 95% confidence intervals

 
Source: Balanced panel derived from administrative learner-level data. Notes: Error bars represent 95% confidence 
intervals. FE = school fixed effects. 

The smaller differences between the Full and LMA Samples in the parametric estimates, 

combined with the stability of the LMA estimates across specifications, suggests that the 

nonparametric results in the Full Sample are likely upwardly biased by manipulation near the 

cutoff. Although nonparametric estimators are typically preferred for their flexibility, here the 

potential bias introduced by manipulation is more consequential. The closer alignment between 

parametric and nonparametric estimates within the LMA Subsample supports the view that the 

parametric model is appropriately specified. For these reasons, I prefer the parametric estimates, 

which are consistent across the Full and LMA Samples. 

6.3  Robustness checks 

The estimations already presented are robust to the different optimal bandwidths estimated for 

each outcome and sample (see Table A 3 and Table A 4 in the Appendix). However, even in the 
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LMA Sample, while there is no evidence of manipulation in the running variable, manipulation in 

the outcome variables remains evident. If this adjustment occurs equally amongst repeaters and 

non-repeaters (in terms of both frequency and magnitude), then it would not bias the estimation 

results. However, this assumption may not be plausible, especially since learners are only 

permitted to repeat once per phase: learners that repeat Grade 1 may not repeat again, and this 

may make them more likely to have their marks adjusted.  

Therefore, I also estimate treatment effects on a set of subsamples with low mark adjustment in 

both the running variable and the relevant outcome (the LMA-O Subsamples). The results, 

reported in the Appendix in Table A 1 (Grade 1 repetition) and Table A 2 (Grade 4 repetition), are 

highly consistent with those reported for the Full and LMA Samples, thereby adding credibility 

to the validity of these estimates. This consistency supports the interpretation that these results 

represent a credible causal estimate based on a near-complete panel of learners spanning six 

provinces in South Africa. 

7  DISCUSSION 

7.1  Validity of results 

The regression discontinuity design identifies a local average treatment effect, which in this 

context reflects the impact of grade repetition for learners whose attainment lies immediately 

below the promotion threshold. This is an important subgroup, yet it is not representative of the 

full distribution of learner marks. The estimates cannot be interpreted as an average treatment 

effect for all learners, and they do not inform the effect of repetition for very weak learners who 

fall far below the cutoff. 

A further challenge is that many learners in the comparison group (those just above the 

threshold) subsequently repeat a grade. This dynamic treatment is not explicitly incorporated 

into the analysis. If subsequent repetition improves outcomes for these learners, the estimates 

presented here may understate the effect of Grade 1 and Grade 4 repetition relative to a 

comparison of repetition versus no repetition throughout primary school. 

The robustness of the estimates across samples, specifications, bandwidths and subjects 

increases confidence in the causal interpretation. Significant concerns nonetheless remain. The 

study relies on school-assigned marks that are not standardised and are unlikely to be 

comparable across schools. School fixed effects address heterogeneity in outcome measures 

but cannot address heterogeneity in the measurement of the running variable.  
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In addition, manipulation of the running variable around the cutoff is a substantive threat to causal 

identification, despite the good balance in baseline covariates indicated in Table 4. Although the 

LMA Subsample was constructed to limit this concern, the density of the running variable is not 

perfectly smooth despite passing standard density tests, and the external validity of this 

subsample remains open to further debate. 

7.2  Contextualisation within the literature 

This analysis shows that Grade 1 repetition increases Grade 2 Home Language (HL) achievement 

by 1.1 standard deviations. The effect almost halves by Grade 3 to 0.6 SD and halves again to 0.3 

standard deviations by Grade 4. Effects in Mathematics and First Additional Language are of 

similar magnitude. These findings align with international RD evidence documenting large 

immediate gains from early grade repetition followed by partial fadeout over time (Winters & 

Greene, 2012; Mariano & Martorell, 2013; Schwerdt et al., 2017; Figlio & Özek, 2020; Hwang & 

Koedel, 2023; Quintero, 2025). 

Figure 13. Comparison of results from RD studies, including this study 

 
Sources: The effect sizes are extracted from the studies as stated. Notes: Only studies which used a same-grade 
approach and report results in standard deviations are included. Where multiple specifications are presented, I 
selected results that use fixed effects. The results for this study are the parametric estimates from the LMA 
Subsample, using Home Language results in place of Literacy. Within each study. the repeating grade is always the 
grade before the first reported effect. 

The estimated effects of Grade 1 repetition in this study are considerably larger than those 

reported in other same-grade RD studies that express results in standard deviations. I collated 

the results from all similar13 RD studies I could locate and plotted them in Figure 13, alongside 

 

13 These are defined as all RD studies that estimate the impact of primary-school grade repetition on test 
scores and report same-grade effects in standard deviations. 
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the results from this study. In these studies, the repeating grade is always the grade before the 

first reported effect. 

The fadeout between Grades 2 and 3 observed in this study is steeper than the fadeout at the 

equivalent time after repetition in most other studies. The younger age of repeaters may explain 

part of this pattern. The additional year of maturation inherent in a same-grade analysis is likely 

to have a larger relative effect on the cognitive and non-cognitive development of Grade 1 

learners than on older learners (Blair, 2002). The rate of fadeout between Grades 3 and 4 is 

similar to that observed in international literature. 

The effects of Grade 4 repetition are less of an outlier, with treatment effects on Home Language 

(Literacy) outcomes estimated at 0.6 SD in Grade 5, 0.5 SD in Grade 6 and 0.4 SD in Grade 7. 

These values remain large but fit more closely with the range observed internationally, and rates 

of fadeout are in line with other RD studies. Many studies document the slowing of fadeout over 

time, yet almost all maintain a downward trajectory with no indication of stabilising. This pattern 

raises the concern that, with longer follow-up, effects could approach zero despite the large 

impacts observed in the short- and medium-term.  

Although treatment effects are not directly comparable across phases (or studies) due to 

differing score distributions, the evidence suggests that Grade 4 repetition produces medium-

run gains similar in magnitude to the four-year effects of Grade 1 repetition. This finding contrasts 

with international evidence that earlier repetition tends to produce more positive impacts 

(Valbuena et al., 2021). 

It is well established that later repetition, particularly after Grade 5, can increase dropout rates 

(Jacob & Lefgren, 2009; Manacorda, 2012; Mariano et al., 2024). There is also evidence that early-

grade repetition may raise the likelihood of later dropout even while improving short-term test 

scores (Hughes et al., 2018) – although other research suggests that early-grade repetition does 

not increase dropout and in fact improves outcomes through high school (Schwerdt et al., 2017; 

Figlio & Özek, 2020). An extension of the longitudinal dataset used in this study is needed to 

examine whether Grade 1 and Grade 4 repetition affect dropout in South Africa and to clarify its 

long-run consequences. 

To my knowledge, this is the first RD study to estimate the causal impact of Grade 1 repetition on 

test scores, and the first RD analysis of early grade repetition conducted in a middle-income 

country setting. This is also the first RD study in a setting that does not provide additional support 

to repeaters, and the positive results may mitigate the concerns of Berne et al. (2025) that the 

impact of repetition in the United States is largely due to the additional supports provided to 

repeaters in that context, rather than the repetition itself. The findings align with the international 

RD literature, which reports positive short-run and medium-run effects of early-grade repetition 
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on test scores when evaluated using a same-grade approach. The evidence presented here 

suggests that these positive impacts remain sizeable after four years, although further work is 

needed to understand their longer-term trajectory.  

7.3  Policy recommendations 

This study provides clear evidence that Grade 1 and Grade 4 repetition cause improved 

academic outcomes for learners just below promotion thresholds in at least the three grades 

following repetition. These findings lend support to existing repetition guidelines (Department of 

Basic Education, 2011b) and to the practice of allowing repetition in the early grades. However, it 

is not practical to interpret these results as a call to increase repetition rates (by, for instance, 

ending the practice of promoting some learners whose results do not meet promotion 

thresholds). Grade repetition increases class sizes, which are already very large in Grade 1 

(Gustafsson & Mabogoane, 2012). Without additional teachers to maintain class sizes, further 

increasing repetition rates in the early grades could be harmful.  

The data used in this study do not track learners long enough to determine whether the 

observed gains persist, fade out to zero or raise the risk of dropout. Some international studies 

that find positive short or medium-term effects on test scores also document increased dropout 

years later (Eren et al., 2017; Hughes et al., 2018). Repetition also carries broader social and 

economic costs, including delayed entry into the labour market, which must be considered when 

assessing whether it is a cost-effective remedial strategy. 

Most learners who repeat Grade 1 do so because they fail their home language subject, which 

suggests that repetition is frequently used to address early language difficulties. While the 

effects of repetition found in this study are much larger than those found in other effective 

remedial interventions in South Africa (Wills, 2025), the costs, both direct and indirect, may be 

higher. Policymakers should weigh the costs and benefits of repetition against alternative 

language remediation strategies, including structured pedagogy programs (Stern et al., 2024). 

Complementary language support for repeaters may also be worthwhile given evidence that 

such support enhances outcomes (Valbuena et al., 2021). These additional supports in literacy 

may be especially effective for English learners, as demonstrated by the large positive effects of 

repetition found in studies that focus on this subpopulation (Figlio & Özek, 2020; Quintero, 2025).  

A key mechanism behind the large Grade 1 repetition effects is likely maturation. Repeaters are 

a year older in Grade 2, and at this young age an additional year supports especially rapid 

cognitive and non-cognitive development (Blair, 2002). The relative developmental gain from an 

extra year of age is much larger for six- and seven-year-olds than for learners closer to ten, which 

helps explain the stronger immediate effects observed for Grade 1 repetition. The gains 
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associated with repetition at this stage may therefore reflect developmental readiness as much 

as additional instructional time. An alternative to higher repetition rates is to ensure that learners 

who are below the minimum school-starting age are genuinely school-ready before entering 

Grade 1 (McEwan & Shapiro, 2008; Böhmer, 2025). This approach offers the developmental 

advantages of greater maturity without requiring a repeated year. Such a policy must, however, 

guarantee access to alternative early-learning opportunities that include nutrition programs. 

Sustaining and expanding the administrative data used in this study is critical. This would enable 

the study of longer-term outcomes, specifically fadeout and dropout, and provide a more 

complete understanding of the consequences of grade repetition in South Africa. Furthermore, 

while the work of estimating the cost of repetition has begun (van der Berg et al., 2019), further 

refinement is needed to accurately assess its cost–benefit ratio.  
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9  APPENDIX 

9.1  Additional tables and figures 

Figure A 1. Discontinuities in Grade 2, 3 and 4 outcomes in the Foundation Phase Panel (LMA 
Subsample) 

 
 
Figure A 2. Discontinuities in Grade 5, 6 and 7 outcomes in the Intermediate Phase Panel, LMA 
Subsample 
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Figure A 3. Treatment discontinuities in all three samples 

 

Figure A 4. Outcome discontinuities in all three data sources 
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Table A 1. Estimated effect of Grade 1 repetition (all specifications and samples)
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Table A 2. Estimated impact of Grade 4 repetition (all specifications and samples)
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Table A 3. Bandwidths and sample size counts: Grade 1 repetition
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Table A 4. Bandwidths and sample size counts: Grade 4 repetition 

 
 
 

9.2  Imputation approach to addressing mark adjustment 

Initially I had attempted to correct for the measurement error induced by the mark adjustments 

by using auxiliary data (learner term results) and applying multiple imputation techniques (Rubin, 

1987; van Buuren, 2018). Ultimately, however, this approach introduced inconsistencies in the 

Grade 4 repetition estimates which led me to abandon the analysis. I nonetheless provide details 

of the approach, as well as the results. 
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I assume that the adjustment occurs only for marks that are initially below the promotion 

threshold, is upward in direction, and is limited to values within two percentage points14 above 

the cutoff.  To identify likely adjusted scores, I first estimate an OLS regression with each outcome 

variable (Grade 1 (or 4) subject result index) for each province, year started Grade 1 (or 4), and 

quintile combination15, with age, gender, ethnicity and all Grade 1 (or 4) term 1 to term 3 marks as 

covariates. Observed values between zero and two but with predicted values below zero are 

classified as potentially adjusted. These suspected values are set to missing and imputed using 

the same covariates, along with all variables from the main estimation model (Equation 1), to 

avoid attenuation bias (Moons et al., 2006). Additionally, approximately 10% of term marks are 

missing, and these are imputed in a first stage (using the other term marks). Imputation is 

conducted via the mice package in R (van Buuren & Groothuis-Oudshoorn, 2011), employing 

Bayesian linear regression and producing five imputed datasets. I then re-estimate the equations 

using the imputed datasets.  

To address possible adjustment of the running variable, multiple imputation is applied to predict 

results that were identified as potentially adjusted. For the purpose of these descriptive statistics, 

I use the mean outcomes across the five imputed datasets. The imputation substantially reduced 

but did not eliminate evidence of manipulation, as seen by the sharpness of the density functions 

around zero (Figure A 5); presence of manipulation is confirmed in both the Foundation and 

Intermediate Phase Panels with the rddensity test. This is due, at least in part, to the nature of 

Bayesian regression; the random component, in conjunction with the presence of “heaping” in 

the training data, means that smoothness is not achieved (in comparison to deterministic linear 

regression, which does produce smooth distributions, but which cannot be used for inference). 

Table A 5. Counts of imputed values 

 
Notes: “Eligible” values are the individual subject result indices that lie between 0 and 2. 

 

14 This is based on a visual inspection of the spike in the distribution of the running variable. 
15 I estimated 6 provinces × 3 cohorts × 5 quintiles = 90 linear models using OLS, to estimate the most 
accurate models. 
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Figure A 5. Density of the running variable, imputed v. complete panel 

 
 
Source: DDD panel and mean values across the five imputed datasets. Notes: Kernel density estimates are plotted 
using Gaussian kernels with data-driven bandwidth selection. FP = Foundation Phase, IP = Intermediate Phase. 

Results were only eligible for imputation if they were between zero and two percentage points 

above the cutoff, and thus the characteristics of learners whose marks were imputed are 

compared to the characteristics of learners whose marks were not imputed and whose minimum 

result index was of a magnitude that made them eligible for imputation, reported in Table A 6. In 

the FP panel, 23% of results in this interval were imputed, compared to 26% in the IP panel. Males 

are more likely to have results imputed (+4 p.p. in FP and +8 p.p. in IP), and there is very little 

practical difference in imputation rates by age and ethnicity. In the FP panel Quintile 3 learners 

are 2 p.p. more likely to have their results imputed, and Quintile 5 learners 2 p.p. less likely; in the 

IP, panel Quintile 5 learners are 2 p.p. less likely to have their results imputed, and imputation 

rates are similar in other school quintiles. Learners in Gauteng are 3 p.p. less likely to have their 

results imputed in the Foundation Phase Panel, with only small differences in other provinces; in 

the IP panel Eastern Cape and Gauteng learners are about 3 p.p. less likely to have their results 

imputed, and learners in Limpopo are close to 5 p.p. more likely.  
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Table A 6. Characteristics of learners whose marks were imputed due to suspected adjustment, 
v. those whose marks were not imputed (only learners with a subject index between 0 and 2) 

 
Source: DDD panel and imputed datasets. Notes: FP = Foundation Phase, IP = Intermediate Phase. Stars indicate 
significance at the *** 1% ** 5% and * 10% critical level. 

Figure A 6. Grade 1 repetition effects (Imputation datasets) 

Source: Datasets derived from DDD panel. 
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Figure A 7. Grade 4 repetition effects (Imputation datasets)

 
Source: Datasets derived from DDD panel. 
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