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Abstract  

 
This study examines the causal impact of grade retention on high school attainment outcomes. 
We use administrative data on New York City public school students and a regression 
discontinuity design based on test score cutoffs used to determine retention eligibility. Grade 
retention reduces high school credit accumulation and the likelihood of taking math and English 
Regents exams. For middle school students, we also find that retention increases dropout and 
reduces the likelihood of completing Regents exam graduation requirements. We also explore 
potential mechanisms and find that retention increases placement into special education and 
makes future retentions less likely. 
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1. Introduction 

Developing human capital is a sequential process; acquiring more advanced skills 

requires becoming proficient in lower-level skills. The formal schooling context includes many 

examples of this dynamic. For instance, “reading to learn” is only possible once students are 

proficient readers. This insight has motivated at least 17 states and numerous school districts to 

institute mandatory grade retention policies that tie grade promotion to meeting proficiency 

levels on standardized tests (Jacob, 2016). Proponents argue that the intensive nature of grade 

retention – an entire year of instruction in the same grade – offers struggling students a realistic 

chance to “catch up” academically.1 Opponents argue that grade retention leads to alienation 

from school by disrupting social bonds between students and stigmatizing students who get held 

back. Critics also point to retention’s high monetary cost, with one estimate suggesting that 

annual expenses exceed $12 billion (West, 2012).2 

Determining the effects of grade retention is difficult because the factors that lead a 

student to repeat a grade are also likely to generate worse outcomes even without grade retention. 

Not surprisingly, a large literature has documented a strong correlation between grade retention 

and a wide array of negative academic and social outcomes.3 However, this association may 

simply arise because of selection bias. Students tend to be retained precisely because of their 

																																																								
1 Other arguments include facilitating the job of teachers by reducing variation in academic preparation within 
classrooms, and creating incentives for students to exert more effort in school.  
2 This estimate is derived by multiplying average per-pupil expenditures and the number of retained students, and 
thus assumes that retained students spend an additional year in school. If retention in early grades reduces the 
likelihood of retention in subsequent grades or if retained students drop out in earlier grades, this figure will 
overstate the cost of retention. On the other hand, this estimate excludes costs of other services provided only to 
retained students (West, 2012).   
3 See Jimerson (2001) and Holmes (1989) for meta-analytic reviews of this literature.  
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poor academic performance, and hence would be expected to have worse outcomes than 

promoted students regardless of being retained or promoted.    

This study examines the impacts of grade retention on the longer-run outcomes of 

students in New York City public schools. During the study period, NYC retained students in 

grades 3 through 8 largely on the basis of standardized test performance. Exploiting detailed 

administrative data, we follow students longitudinally and construct a rich set of indicators of 

high school persistence, performance, and completion. To account for confounding differences 

between retained and promoted students, we use a fuzzy regression discontinuity (FRD) design 

(Hahn, Todd, and van der Klauw, 2001) that compares students just above and below the test 

score cutoff used to determine eligibility for grade promotion. Under reasonable assumptions for 

which we find empirical support, this approach identifies the causal effect of grade retention for 

“compliers” – i.e., students for whom grade retention status is determined by whether or not they 

score above the cutoff – who score near the cutoff. 

 Our study builds on several recent papers that have used a similar approach to look at the 

effects of grade retention on longer-run outcomes in other contexts.4 Schwerdt, West, and 

Winters (2017) find that retention of 3rd graders in Florida increases GPA and reduces remedial 

course-taking in high school, and does not affect high school completion or highest grade 

attained. Jacob and Lefgren’s (2009) analysis in Chicago finds that retention does not affect high 

																																																								
4 A related literature uses RD designs to examine the effects on test scores and other shorter-run outcomes such as 
behavioral problems. Those that compare students in the same grade (at different ages) generally find that retained 
students outperform promoted students (Greene and Winters, 2007; Mariano et al., 2009; Mariano and Martorell, 
2013; Schwerdt, West, and Winters, 2017). When comparing students at the same age (in different grades), any 
positive effects of retention tend to eventually fade out (Jacob and Lefgren, 2004; Schwerdt, West, and Winters, 
2017). Ozek (2015) finds that 3rd grade retention in Florida leads to a temporary increase in behavioral outcomes 
while Martorell and Mariano (2018) find no systematic effects of retention on behavioral outcomes under the NYC 
DOE policy studied in this paper.  
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school completion for 6th graders, but it does increase high school dropout for 8th graders.5 In 

Louisiana, Eren, Depew and Barnes (2017) and Larsen and Valant (2018) find that retention has 

increases high school dropout for both 4th and 8th grade students.6 Finally, Manacorda (2012) 

finds that retention increases high school dropout for junior high students in Uruguay. Thus, the 

findings in the existing literature are somewhat mixed. Evidence from Chicago, Uruguay, and 

Louisiana all suggest that retaining older students reduces high school completion. In contrast, 

retaining younger students did not reduce high school completion in Chicago or Florida, while it 

did in Louisiana.  

We build on this earlier work in the following ways. First, given that the prior literature 

demonstrates that the effects of grade retention may vary across districts and states (especially 

for younger students), it is valuable simply to report results for an additional city. This is 

especially true given that the New York City public school system is the largest in the U.S. and 

thus has considerable visibility and national influence. Second, the New York City Department 

of Education (NYC DOE) policy we examine covers students in grades 3 through 8, allowing us 

to look at grade retention impacts across multiple elementary and middle school grades in a 

single policy context. This will help shed light on whether the disparate findings of earlier 

studies are due to differences in the grades covered by retention policies or to other differences 

across states and cities. Third, we examine potential mechanisms for the impacts on longer-run 

outcomes including classroom characteristics, special education placement, and retention in 

subsequent years. Finally, to better understand the monetary cost of grade retention, we examine 

the effect of retention on a measure of expenditures incurred over a student’s entire career in the 

																																																								
5 An exception for these effects for 8th graders is that Jacob and Lefgren (2009) found no effect of retention for 8th 
graders who received targeted instruction in “transition centers” designed to help them progress to 9th grade. 
6 Eren, Depew and Barnes (2017) also examine impacts on crime, and find positive but statistically insignificant 
effects of retention on conviction of a juvenile crime.  
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NYC public school system on “variable cost” spending categories that might plausibly change 

with the number of students served in a school. This is, to our knowledge, the first attempt to 

estimate financial costs of grade retention based on the effect of grade retention on the total 

number of years a student spends in the K-12 system. 

 For students scoring near the test score cutoff used for grade retention decisions, we find 

that grade retention reduces average school attainment as measured by high school credits and 

highest grade attended. These results are notable given recent research showing that high school 

coursework in mathematics generates sizable labor market payoffs (Goodman, 2017). For 

students retained in middle school, we also find that grade retention reduces the likelihood of 

passing enough New York State Regents exams to graduate from high school, increases high 

school dropout, and may reduce high school graduation (although the graduation effects are 

imprecisely estimated). In terms of high school test performance, we find that retention is 

associated with higher scores on the Algebra I and ELA Regents exams. However, retention also 

strongly reduces the likelihood of taking these exams, making it difficult to ascertain whether the 

test score differences reflect a causal effect of retention.   

 An examination of potential mechanisms sheds light on what drives these results. We 

find that students retained in elementary grades attend smaller classes in the year after being 

retained. Retention in the current year also reduces the likelihood of being retained in some 

future year. This suggests that a possible reason why the impacts on high school attainment are 

somewhat smaller for elementary school grades is that retention in elementary school may 

prevent retention in later grades, when it appears to have stronger negative effects.   

 Finally, we find that grade retention may entail significant monetary costs. For instance, 

the results suggest that retaining a middle school student may increase the present value of 
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educational expenditures incurred throughout a student’s tenure in the NYC public schools by 

about 5 percent. At the same time, costs increase by substantially less than what would be 

implied by assuming that retained students spend an extra year in school and that the cost of this 

year is equal to total per-pupil expenditures (e.g., West, 2012).  

 It is important to note that our analyses do not allow us to draw conclusions about 

whether a grade retention policy affects student effort or facilitates teaching. This implies that we 

cannot assess the overall costs and benefits of this type of policy.7 However, our results do 

suggest retention reduces schooling attainment, at least for “compliers” scoring close to the 

cutoff. For these students, then, being retained may not confer benefits that justify spending an 

additional year in the same grade. This is especially true given our finding that retention entails 

significant financial costs.  

2. Institutional Details: New York City’s Grade Promotion Policy 

 NYC DOE implemented a new grade promotion policy in 2004.8 Prior to this, spring 

standardized test scores were considered along with general student work, teacher observation, 

and grades, with no single input determining the decision (NYC DOE, 2006). This new policy 

significantly increased the role of standardized tests in promotion decisions (see McCombs, 

Kirby, Marsh, and DiMartino, 2009 for an in-depth description of the policy). The policy was 

first applied to 3rd graders. Over the next several years, additional grades became subject to the 

policy: 2005 for 5th grade, 2007 for 7th grade, 2009 for 8th grade, and 2010 for 4th and 6th 

																																																								
7 Geng (2018) shows that the NYC DOE grade promotion policy studied here lead to improvements in math test 
scores, suspensions rates, and absences, but only when combined with the District’s accountability policy. 
Koppensteiner (2014) shows that an automatic grade promotion policy in Brazil reduced math test scores. 
8 Throughout, when a single year references an academic year, we use the calendar year in the spring and summer, 
when promotion decisions are made; i.e., 2004 refers to the 2003–2004 school year. 
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grade. This policy was discontinued in 2014, but this occurred after the end of our study period 

and has no bearing on our analysis.9 

    Under the policy in place during our study period, students subject to the grade 

promotion policy were retained in grade if they did not demonstrate academic readiness for the 

next grade.10 The process began with a standardized test in math and ELA given in the spring. 

Throughout the study period, spring assessments were administered citywide in grades 3-8, 

although the scores were only used for grade promotion decisions for students who, in a given 

year, were in a grade subject to the promotion policy. The spring assessment had four 

performance levels, and students who scored Level 2 or higher in both math and ELA met the 

grade promotion standard.  

Students with spring assessment scores in the lowest performance category – Level 1 – in 

either math or ELA were at risk of being retained; these students were required to attend summer 

school unless a portfolio review of their work during the academic year demonstrated Level 2 or 

better mastery of the current grade’s standards. At the end of the summer school session, 

students took a second assessment in subjects in which they scored Level 1 in the spring.11 

Students scoring Level 1 in either math or ELA on the summer assessment were retained unless a 

portfolio review of their summer work evidenced Level 2 or by receiving an exemption from 

their principal and local district superintendent. Approximately 72 percent of those scoring Level 

1 on the summer assessment were ultimately retained. Over all affected grades during our study 

																																																								
9 The new promotion policy does not make test scores a dominant factor in grade retention decisions (NYC DOE 
2014). 
10 Charter school attendees and early English language learners were exempt from the policy. Special education 
students were also exempt from the policy unless they attended general education classrooms and their 
Individualized Education Program did not specify a modified promotion standard (NYC DOE, 2006). Eighth graders 
had additional course performance requirements for promotion to high school. 
11 Throughout the entire study period, an NYC DOE standardized assessment was used for summer testing. In 
contrast, a statewide assessment was used for spring testing starting in 2006, while the NYC DOE assessment was 
used for spring testing in the first two years of the policy in the grades subject to the policy.  
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period, about 4 percent of all students were required to attended summer school, and 1 percent 

were retained.           

 Retention was one component of a broader promotion policy that also featured annual 

early identification and the provision of support services for struggling students such as small 

group tutoring during school hours and dedicated time after the school day (McCombs et al., 

2009). All students scoring Level 1 or in the lower range of Level 2 on the prior spring 

assessment received these supplemental services. Since our research design centers on 

comparing students close to the Level 1 cutoff, both “treatment” and “control” students in our 

analyses would have been eligible for and received the supplemental services in the following 

year.  

3. Data 

 The data for this analysis comes from NYC DOE administrative data for the period 2004-

2016, including all grade-by-year cohorts subject to the policy. NYC DOE records cover all 

students in both traditional public schools as well as charter schools operating within New York 

City. The administrative data includes data on enrollment, classroom assignment, student 

demographic characteristics, high school credit accumulation, and measures of high school 

persistence such as graduation and dropout. It also has information on standardized test 

performance. At the elementary and middle school levels, these scores include results from the 

math and English Language Arts (ELA) spring assessments and the math and ELA tests 

administered at the end of summer school. The latter scores are used to determine eligibility for 

grade retention and we use these as the running variable in the regression discontinuity analysis. 

At the high school level, the scores come from the New York State Regents exams, which 

students must pass in order to earn a high school diploma.  
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 Our analysis sample consists of students subject to New York City’s promotion policy 

between 2004-2012 who were at risk of being retained as a consequence of scoring Level 1 on at 

least one subject of the spring assessment. We drop students who do not have valid scores on the 

summer assessment (0.6 percent) since our research design relies on observing these scores. We 

also exclude students who would be too young in 2016 to observe any indicators of high school 

persistence. Specifically, we limit the sample to students who would have been in at least their 

“on-time 9th grade year” in 2016, where the “on-time year” for a particular grade refers to the 

year a student would have been in that grade had they not been retained in the current or any 

subsequent years (see Appendix Table 1).12 For all analyses, we further limit the sample to 

students who are enrolled in a New York City public school in the fall following the summer 

assessment and for whom we observe the grade in that year. This restriction applies to about 4 

percent of the students taking the summer assessment and is necessary so that we can determine 

which students were retained.13 Finally, since students can take the summer school assessment in 

multiple grades and years, we use the first time they appear in the data meeting the above 

criteria.14 Overall, there are 66,742 students who meet these criteria. For outcomes requiring a 

longer follow up period than their on-time 9th grade year, we also exclude students in more 

recent years or in earlier grades (see Appendix Table 1).  

We examine impacts of grade retention on a variety of indicators of academic success. 

First, we analyze high school persistence using measures of dropout by year. Second, we 

examine measures of high school attainment including the number of high school credits earned, 

																																																								
12 For instance, the “on-time 11th grade year” for a 5th grader in 2005 is 2011. In practice, however, students may 
not be in 11th grade until 2012 or later if they are retained at some point before reaching grade 11 or do not 
accumulate at least 22 credits in their first two years of high school. 
13 We discuss sample attrition and the bias it may impart in the next section.  
14 To maximize sample size for the analyses of middle school grades (grades 6-8), we use the first summer 
assessment observation in grades 6-8 even if there was an earlier observation from elementary school. 
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graduation from high school, and highest grade attended.15 Third, we use information on English 

Language Arts (ELA) and Algebra I Regents exam scores to construct outcomes related to 

academic performance.16 For each subject, we examine impacts on the likelihood of taking the 

test, the likelihood of passing the test, and the score on the test.17 Finally, we analyze data on 

“intermediate outcomes” to assess what mechanisms are driving the findings on longer-run 

outcomes. These include the likelihood of being retained in a future grade, peer characteristics in 

the year following the summer assessment, and placement into special education.18  

 Table 1 shows summary statistics. Scores on the spring assessment are about 1 standard 

deviation below the citywide mean, which is not surprising given that summer school assignment 

is based on doing poorly on that assessment. Over 86 percent of the students receive free- or 

reduced-price lunch, and nearly 90 percent are black or Hispanic.19 Although the students in our 

sample are selected from the bottom of the spring test score distribution, there are still large 

differences between the promoted and retained students, with retained students scoring about 0.3 

standard deviations below the promoted students on the spring math assessment, and 0.2 

standard deviations below in ELA.   

4. Research Design and Estimation 

																																																								
15 We consider a student to have attended a grade if they were enrolled in that grade with an attendance rate of at 
least 75 percent.  
16 The Regents Algebra I exam is typically taken in 9th grade. The ELA Regents exam is typically taken in 11th 
grade. To earn a high school diploma during the study period, students had to pass Regents exams in five subjects. 
Tests in a wide variety of subjects are offered.  However, all students must pass the ELA exam and one of three 
math exams, of which Algebra I is the lowest in sequence, so we focus on these two subjects in this paper. The 
passing score during the study period was 65 (out of 100). 
17 Scores are, of course, unavailable for students who did not take the test, which complicates causal inference on 
the impact of retention on test scores. We return to this issue in the following section and when discussing the 
results.  
18 We only examine peer characteristics for elementary school students in grades 3 and 4. We exclude middle 
school grades because we only have the “homeroom” class identifier and students in middle school typically do not 
remain with the same set of peers all day long. We exclude 5th grade since retained students would remain in 
elementary school while promoted students frequently transition into middle school after 5th grade.   
19 In contrast, in the city as a whole for the grades and years included in the sample, 61 percent were black or 
Hispanic, and 80 percent were on free or reduced-price lunch.  
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4.1 Empirical Framework 

Our identification strategy exploits the fact that, during our study period, NYC DOE 

retained students largely on the basis of whether they scored in the lowest performance category 

on the summer school assessment. If students scoring just above or below this cutoff are similar 

in all ways relevant for outcomes other than the likelihood of grade retention, then comparisons 

of students on either side of the cutoff can be used to identify the effect of grade retention. 

Motivated by this insight, we will use a fuzzy regression discontinuity (FRD) design in which 

scoring below the Level 2 cutoff serves as an instrumental variable for grade retention (Angrist 

and Imbens, 1994; Hahn, Todd and van der Klaauw, 2001).  

Formally, we are interested in the effect of grade retention (R) on an outcome, Y. 

Eligibility for grade retention is triggered by the summer test score, S, falling below the cutoff c. 

We aim to estimate the quantity . The numerator in this expression, , is the 

“reduced-form” effect on Y of scoring below c. The denominator, , is “first stage” effect of 

scoring below c on R.  

Under the assumption that unobservable determinants of Y and R are continuous at c, 

	and   are identified and equal to the discontinuities in Y and R, respectively, at c.20 

Specifically, these continuity assumptions imply: 

(1) lim → | lim → |  
                      lim → | lim → | 	

 	 
Three further assumptions are needed for  to be equal to a well-defined average causal effect 

																																																								
20 More precisely, the condition needed for identification is that the conditional expectation functions of potential 
outcomes must be continuous at the cutoff (Imbens and Lemieux, 2008). Formally, this means that 
lim → | lim → | , where ≡ 1 0  denotes whether a student is assigned to retention,  is 
the potential outcome for  in the state in which assignment to retention status is , and ∈ , . Note that 
lim → |  and lim → | 	can be estimated directly from the data, while lim → |  and 
lim → |  are the counterfactual values. 
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(Imbens and Angrist, 1994). First, scoring below c must actually exert an effect on the likelihood 

of grade retention, so that 0. Second, scoring below the cutoff must only affect Y by 

changing the likelihood of grade retention. This “exclusion restriction” assumption is plausible in 

this case since the results of the summer assessment are only used to determine grade retention 

eligibility. Finally, there are no students who are retained when they score above c but promoted 

when they score below c. This “monotonocity” condition likely holds since almost no students 

are retained if they score above c.   

When these assumptions hold, will be equal to the average effect of grade retention 

at the cutoff c among “compliers”, i.e., students who are retained in grade if and only if they 

score below c (Imbens and Angrist, 1994). The narrow focus on the effects for students near the 

cutoff is a standard limitation of RD designs. However, the effect for students scoring close to c 

is relevant for policies such as changing the passing cutoff. Similarly, the effect for compliers is 

interesting since the distinctive feature of mandatory retention policies is their reliance on tests to 

determine retention status, and the compliers are exactly the group for whom grade retention 

status is determined by test performance.  

4.2 Estimation 

 To construct the running variable for the analysis, we first re-center the scale scores for 

each subject/grade/year at the respective passing cutoff to account for differences in the passing 

cutoffs.21 Second, to account for different test score scales, we normalize the re-centered scale 

																																																								
21 Information on the cutoff score specified by the assessment developer is not available, so instead we use the 
midpoint between the highest observed Level 1 and lowest observed Level 2 scale scores as the cutoff for each 
grade/year/subject. In cases of sets of adjacent years where (i) the grade/subject scale is replicated and (ii) the 
maximum observed Level 1 score across years is bounded above by the minimum observed Level 2 score, we set the 
grade/subject cutoff for all years in that set to be the midpoint between the maximum observed Level 1 and 
minimum observed Level 2 scores.    
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scores by dividing by the difference between the highest and lowest Level 2 scale scores.22 We 

then defined the running variable as min , , where  and  are the re-centered 

math and ELA scores, respectively. For students who only needed to take one subject, the re-

centered score for that subject is used as the running variable. Note that students are eligible for 

retention if and only if 	 0 since students scoring below the grade promotion cutoff on either 

subject are those at risk of retention. 

 We use two approaches to estimate the conditional expectation functions in Equation (1). 

First, we estimate a parametric model of polynomial degree 2, with the polynomial terms 

estimated separately on either side of the cutoff. Estimates are produced using two bandwidths, 

1.0 and 0.5, about 87 percent and 60 percent of the sample, respectively, to assess robustness of 

the estimates. Second, we use the robust local linear estimator proposed by Calonico, et al. 

(2014) that uses a data-driven bandwidth chooser. For all estimators, we produce results with and 

without controls for baseline variables. While these controls should not be necessary to produce 

unbiased estimates if the identification assumptions hold, they serve to increase statistical 

precision. Moreover, controlling for grade-year fixed effects helps guard against any potential 

bias introduced by pooling across grades and years not fully corrected by our transformations to 

construct the running variable.  

4.3 Threats to Internal Validity 

 Our identification strategy would be invalidated by students sorting around the passing 

cutoff in such a way that students just above and below the cutoff score would differ in ways 

related to outcomes. This type of sorting would violate the continuity assumptions needed for 

																																																								
22 We did not use a more conventional z-score transformation since the proportion of students in the district that 
took the summer test varied across grades and years. This implies that the standard deviation in observed test scores 
would not reflect the same variation in student ability across grades and years. In contrast, the test developer used 
the width of the Level 2 range of scores to equate scores across years (Pearson Psychometric and Research Services, 
2011). 
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Equation (1). Such sorting due to manipulation of the test scores or of the test scoring process is 

unlikely to occur in this setting since NCYDOE machine-scores the tests centrally.23 In addition, 

the number of correct answers necessary to meet the grade promotion standard was not known 

by teachers or students at the time the test was taken.  

 Even when the continuity assumptions are satisfied in the full sample of students who 

took the summer assessment, sorting might be introduced by restricting the sample to students 

observed in a school covered by the NYC DOE administrative data in the year following the 

test.24 We impose this restriction so that grade retention status can be observed, but it could also 

introduce selection bias. For instance, a non-random sample of students scoring below the cutoff 

might exit the public school system to avoid retention. Overall, attrition is low, with 96 percent 

of students in the summer school sample observed enrolled in the following year. However, 

discontinuity estimates indicate that scoring just below the cutoff reduces the likelihood of 

remaining in the data by about 1 percentage point.25 While the estimates are statistically 

significant, the magnitude of the differential attrition is small and is unlikely to appreciably bias 

the main results. 

 Further support for validity of the research design comes from evaluations of the 

smoothness of the running variable (McCrary, 2008) and baseline covariates. Figure 1 shows the 

distribution of the running variable, pooling across grades and years. It reveals no indication of a 

																																																								
23 This is in contrast to the decentralized scoring of the Regents exams that Dee et al. (2016) show lead to far more 
students just above the passing cutoff than below. 
24 Two important points regarding possible bias from attrition bear mention. First, the NYC DOE administrative data 
includes charter schools in New York City, so students would be included in our study even if they transferred to a 
charter school within the city. Second, as long a student is observed in the data in the year following the summer 
assessment, we include students in the analyses for most long-run outcomes even if they subsequently exit NYC 
DOE schools. For instance, a student who is not enrolled in a NYC DOE school after 10th grade would be included 
in the high school graduation analysis and coded as a non-graduate. The exception is that the analyses of Regents 
exam scores only include students for whom we observe Regents exam scores.  
25 The estimated discontinuity from the “robust” local linear estimator and the parametric model with a quadratic in 
the test score both yield estimated discontinuities of 0.010 with a standard error of 0.004. 
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discontinuity in this distribution at the cutoff for grade promotion. Further, statistical tests fail to 

reject the hypothesis that the distribution is continuous at the cutoff.26  Figure 2 shows that 

baseline test scores in math and ELA are positively related to summer scores but trend smoothly 

through the cutoff. Table 2 shows estimated discontinuities in these and other baseline 

covariates. Across all specifications and covariates, the estimated discontinuities are small in 

magnitude and statistically insignificant.27 

5. Results 

5.1 First Stage 

 Table 3 shows the first stage results. The estimated discontinuity in the probability of 

grade retention is about 65 percentage points. The estimates are similar across the parametric and 

local polynomial methods, bandwidth, and the inclusion of baseline covariates. The first stage 

effect also does not vary between the elementary school or middle school grades. The visual 

evidence in Figure 3 shows that virtually all students scoring Level 2 or better on the summer 

assessment are promoted. Thus, the “fuzziness” in grade retention outcomes arises solely from 

Level 1 students being promoted.  

5.2 Effect of Grade Retention on High School Outcomes 

5.2.1 Dropout  

 We begin the analysis of impacts on high school outcomes by examining dropping out of 

high school. Figure 4 shows the fraction of students dropping out as a function of the summer 

																																																								
26 Since the number of observable support points for the running variable is limited to the pooled number of 
observable scores, we implemented a variant of the McCrary (2008) test for discontinuity developed by Frandsen 
(2017) that corrects for discrete support. Implementing this test on our pooled running variable for all grades and 
separately for grades 3 through 5 and grades 6 through 8, we find no evidence of discontinuity at the cut-point. We 
further conducted 60 individual grade by cohort by subject tests of the individual observed scores that composed our 
pooled running variables, finding one significant result, further indicating a lack of systematic manipulation at the 
cut-point.  
27 Unless stated otherwise, “statistical significance” refers to hypothesis tests with α=0.05. 
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assessment score, with the sample pooled across grades. Each panel shows dropout status as of a 

particular on-time grade. In all cases the fraction dropping out is declining with the test score, but 

there is not much evidence of sharp changes at the retention cutoff. This is consistent with the IV 

estimates in Table 4. The estimates tend to be statistically insignificant and fairly small in 

magnitude. While the estimates from the local linear specification are positive (and statistically 

significant in one case), the estimates from the parametric specifications are smaller, sometimes 

negative, and statistically insignificant. 

For students in grades 3-5, the estimates for dropout by on-time grade 10 or grade 11 are 

positive but very small and statistically significant in only one specification for grade 11. For 

dropout by on-time grade 12 or later, the estimates are negative but somewhat sensitive to 

modeling approach. The strongest pattern is for dropout one year beyond the on-time graduation 

year, where the estimates suggest retention reduces dropout by 3-7 percentage points, but are 

imprecisely estimated and again statistically significant in only one specification. By two years 

beyond on-time graduation, the results are not significant and the direction of the point estimates 

are mixed across specifications. Overall, we do not find systematic evidence of effects of 

retention in grades 3-5 on dropping out. 

We find stronger evidence that retention increases dropout for middle school students 

(grades 7 and 8) once they reach the on-time high school graduation year. Figure 5 shows that 

dropout rates are higher to the left of the cutoff, especially for one or two years past on-time 

graduation. This is consistent with the IV estimates. We do not find strong evidence that 

retention increases drop out by on-time grade 10 or 11. In contrast, the estimated impacts on 

dropping out by on-time grade 12 are large in magnitude and statistically significant in two of the 

three specifications. For our primary measure of cumulative dropout (defined as dropping out 
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within two years of the on-time graduation year), we find that retention increases dropout by 

about 10 percentage points, an increase of more than 30 percent of the control complier mean. 

These point estimates are stable across specification, significant at the 5 percent level for the 

local linear and parametric model with a bandwidth of 1, and marginally significant with a 

bandwidth of 0.5. Altogether these results indicate that retention in middle school does not cause 

students to quit high school in earlier grades, but it does make them less likely to persist after 

their promoted peers begin completing high school.  

5.2.2 Attainment: Graduation, Credits and Highest Grade 

 Figure 6 shows that high school credits earned within 2 years of on-time graduation 

increase sharply at the grade retention cutoff. The estimates in Table 5 show that grade retention 

reduces credit completion by about 5 credits for the pooled grade sample. This corresponds to 

about half a year of high school since students need to complete 44 credits to earn a high school 

diploma. The effects are especially strong for students in middle school grades, with retention 

leading to a reduction of nearly 8 credits, or about 25 percent relative to the complier control 

mean. Retention also reduces the likelihood of earning 44 credits by more than 16 percentage 

points in the middle school sample. Retention reduces successful completion of high school math 

coursework by more than 1 credit, which corresponds to about one semester. This finding is 

notable given that Goodman (2017) finds sizable labor market returns to math coursework.  

 Turning to schooling attainment, we find reductions in highest grade attended. Figure 7 

shows that highest grade is lower just to the left of the retention cutoff. The IV estimates in Table 

6 indicate that retention reduces highest grade attended by about a half a grade in the pooled 

sample. This effect size is similar to the magnitude of the impact on credits discussed above. 

The top panel of Figure 8 shows that, for the pooled-grade sample, barely scoring below 
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the retention cutoff sharply reduces the likelihood of graduating on time, but that this gap 

narrows when looking one or two years past the on-time graduation year. The estimates in Table 

6 indicate that retention reduces on-time graduation by about 30 percentage points. While large, 

this magnitude is much smaller than what would be expected if being retained merely delayed 

graduation by one year. One reason is that some students promoted in one year are retained in 

subsequent years; below we show that current retention protects against future retention. A 

second reason is that many students in our sample do not graduate due to dropping out of high 

school and failure to complete graduation requirements (such as credit attainment and passing 

Regents exams).28 In any case, retained students make up much of this gap in subsequent years. 

By two years beyond on-time graduation, the results are no longer significant with point 

estimates less than 5 percentage points.  

The pooled-grade estimates mask important differences by grade level. For elementary 

school grades, the estimated effects on graduation are inconsistent in sign across specification, 

are close to zero in magnitude and are not statistically significant beyond the on-time year. For 

middle school grades, the estimates remain large in magnitude, approximately nine percentage 

points two years beyond on-time graduation, and consistent across specification. While these 

estimates are not statistically significant, the magnitude is consistent with the dropout results 

discussed above and would imply a reduction of about 21 percent from the control complier 

mean. Taken together with the estimated impacts on highest grade completed and credit 

accumulation, our findings suggest grade retention in 7th and 8th grades generates large negative 

effects on average educational attainment.  

																																																								
28 The control complier mean for on-time graduation is 0.33, which is less than half of the control complier mean for 
enrollment in the on-time 12th grade year (0.77). This suggests that exiting school early and an inability to complete 
graduation requirements conditional on remaining in school both play a role in explaining why the effect of retention 
on on-time graduation is smaller than if retention only delayed graduation by a year.  



19 
 

5.2.3 Test Performance 

 Figure 9 shows the relationship between the Algebra I Regents exam outcomes and the 

running variable (the patterns for the ELA Regents exam are very similar). The top panel 

demonstrates that students who barely miss the promotion cutoff are less likely to take the 

Regents exam than are those who barely pass. The estimates in Table 7 suggest retention reduces 

the likelihood of taking the Algebra I and ELA Regents exams by about 10 and 12 percentage 

points, respectively, with somewhat larger effects for retention in middle school. The second 

panel of Figure 9 shows little difference at the cutoff in the fraction passing the test on the first 

attempt. The estimates in Table 7 are near zero and not statistically significant.  

The lack of effect on passing the exams may seem surprising given that, mechanically, 

students who do not attempt the exams cannot pass them. The explanation for this puzzle can be 

found in the third panel of Figure 9, which shows higher Regents exam scores among students 

just below the retention eligibility cutoff. The IV estimates suggest that retention is associated 

with improvements in Regents exam scores of about 2.5 points for Algebra I and 3.5 for ELA. 

These magnitudes correspond to approximately 0.2 standard deviations of the citywide 

distribution of Regents exam scores for each exam. This finding is consistent with studies 

documenting sizable positive effects of retention using “same grade” test score comparisons 

(e.g., Schwerdt et al., 2017).29 However, another possibility is that these results are driven by 

differential selection into taking the Regents exams. For instance, it may be that among students 

with weaker academic mastery of the materials tested, those scoring just below the retention 

eligibility cutoff are less likely to take the exam than their counterparts who score just above the 

																																																								
29 These estimates from “same grade” comparisons could be due to an effect of retention on real learning. But it 
could also reflect an age effect in that retained students are older when they take the tests (Mariano and Martorell; 
2013). 
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cutoff. Ultimately, we cannot rule out this explanation.30 Consequently, we interpret the results 

for Regents exams scores as suggestive evidence at best that retention improves high school test 

performance. 

 Aside from complicating inference of the impacts of retention on test scores, the negative 

effect of retention on taking the Regents exam suggests retention stymies the academic progress 

of some students, since the Regents exams are usually taken after finishing a specific course 

(Dee et al., 2016). This implies that, even if there are positive effects of test scores for a 

subgroup of students, there is another group that experiences offsetting negative human capital 

effects as a consequence of being retained. Our results also imply the “compliers” in this context 

include many students in this latter group. Put another way, the retention policy’s assignment 

mechanism does not isolate the subgroup of students who benefit from retention (if such a 

subgroup exists).   

 We also examine whether retention affected the likelihood of passing at least 5 Regents 

exams, which is required to graduate from high school. The estimated effects in Table 7 are 

negative for the pooled grades, but not statistically significant. However, the estimates for middle 

school grades are large in magnitude and suggest retention reduces meeting the graduation 

requirement by about 10 percentage points. These patterns and magnitudes are consistent with 

the findings on high school graduation in Table 6, providing further evidence that retention in 

middle school reduces educational attainment.   

5.3 Mechanisms 

 We now present estimates of the effect of retention on shorter-run outcomes that might 

																																																								
30 We attempted to estimate bounds of the effect of retention on Regents exam scores for the sample of students that 
would always have non-missing Regents exam scores using the approach proposed in Dong (2017) for estimation in 
RD designs with sample attrition. Unfortunately, the bounds were consistent with large positive or negative effects 
of retention. Intuitively, retention generates too much differential selection into Regents exam taking for the Dong 
(2017) bounds to be informative. 
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serve as mechanisms for the impacts on high school outcomes. One possibility is that retained 

students experience different classroom environments than their promoted peers. To consider 

this, we examine class size in the year following the summer assessment. We only have reliable 

classroom information for elementary school students, so we limit the analysis to students in 3rd 

and 4th grade.  As seen in Figure 10, students just below the retention cutoff are in smaller 

classes the following year. The estimates in Table 8 indicate that retention leads to a reduction in 

average class size by about 1 student.  

Another potential mechanism of retention is that it may prevent being retained in a 

subsequent grade. Consistent with other research showing positive effects of retention on test 

scores in “same grade” comparisons (Schwerdt et al., 2017; Mariano and Martorell, 2013), we 

find strong evidence that retention in the current year reduces future retention. The third panel of 

Figure 10 shows a large discontinuity in the likelihood of being retained in a future year, 

corresponding to a negative effect of current retention on future retention of 20 percentage 

points. The effects for middle school students is only about 12 percentage points, reflecting the 

fact that those students have fewer years of being at risk of retention than do younger students.  

Finally, we examine impacts on special education placements. Although the visual 

evidence in the bottom panel of Figure 10 is not definitive, it appears that students below the 

cutoff may be more likely to receive special education services in the future. The estimates in 

Table 8 indicate that grade retention increases special education placement by about 4 percentage 

points, or an approximate 30 percent increase over the complier control mean.  

Taken together, these results shed some light on mechanisms for the impacts on high 

school outcomes. In particular, they may help explain why the negative impacts of retention 

appear to be smaller for elementary school students. Retention reduces classroom size and 
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prevents later retention for students in elementary school grades. Effectively, earlier-grade 

retention may be protective against retention in middle school. Also, the special education 

services induced by grade retention may be more effective if students receive them earlier in 

elementary school.  

5.4 Cost 

An important issue for evaluating the merits of a grade retention policy is the financial 

cost of retaining students. Cost estimates based on the assumption that retaining a student 

increases costs by annual per-pupil expenditures (West, 2012) suggest retention may be very 

costly. However, these calculations may overstate true costs if retention increases average time 

spent in school by less than one year or if average per-pupil costs exceed the cost of providing 

instruction for a marginal retained student. We conclude our empirical analysis by analyzing the 

effects of retention on a cost measure that approximates the actual costs to NYC DOE of 

retaining a student. Specifically, for each student, we calculate the present discounted value 

(PDV) of expenditures on “variable costs” incurred through two years beyond on-time 

graduation, where variable costs in this context refers to categories of spending that might 

realistically vary with the number of students the District serves.31 While our measure will still 

overstate retention costs if the District absorbs retained students at lower cost than average per-

pupil expenditures on variable cost categories (e.g., by increasing class size rather than hiring 

more teachers), we think this is a reasonable way to examine the financial costs of retention.  
																																																								
31 We calculate PDV costs for student i, , as ∑   where  denotes whether a student is 

enrolled in a NYC public school in the sth year following the summer assessment,  is the student’s grade in year s,  
and r is the discount rate (set to 0.05).   denotes expenditures for a student in grade g. We define  as 
average per-pupil expenditures in NYC DOE in the following categories of direct school services: classroom 
instruction, instructional support, and ancillary support services. We focus on these categories of spending within 
schools and not others (e.g., building services) or broader system-wide costs since these are more likely to vary by 
marginal changes to the number of students served. All estimates are based upon FY2016 annual costs (NYC DOE, 
2017); NYC DOE calculates average per-pupil costs separately for elementary, middle, and high schools, and we 
use elementary school costs when students are in grades 3-5, middle school costs for students in grades 6-8, and high 
school costs for students in grades 9 and above.  
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The results in Table 9 indicate that retention increases PDV costs by about $2,600 

overall, with somewhat larger cost increases for students retained in middle school. These cost 

increases represent about a 3 percent increase in PDV costs for elementary school students and 

an approximate 6 percent increase for middle school students. These are substantial increases in 

costs, lending support to the claims made by critics of retention policies; however, the cost 

increases are considerably smaller than average annual per-pupil expenditures.  

Finding that the expected costs of retention are below average annual per-pupil 

expenditures is consistent with the effects of retention on student persistence discussed above. 

Results on on-time graduation and future retention evidence that promoted students near the 

retention cutoff continue to struggle and may also need additional time to progress through high 

school. In addition, dropout rates for promoted and retained students were found to be similar by 

age except for late in the high school career of retained middle schoolers, indicating greater 

comparability for the cumulative costs of students who eventually drop out.    

6. Discussion and Conclusion 

Numerous states and school districts have implemented mandatory grade retention 

policies that tie promotion to the next grade with passing standardized tests.  Despite this 

widespread use, these policies remain controversial. The rationale for grade retention is that 

repeating a grade gives students a chance to master material needed to succeed in subsequent 

grades. But critics have pointed to the costs of retention, to both students and school districts, 

and the possibility that grade retention could actually result in worse outcomes for retained 

students due its punitive and socially disruptive nature. This paper presents new evidence on 

these issues using an RD design and administrative data from the largest school district in the 

United States.  
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We find that, for “compliers” scoring near the retention threshold, repeating a grade 

significantly reduces credit attainment, the highest grade, and the likelihood of taking the 

Algebra I and ELA Regents exams. For students in elementary school grades, we find no 

indication retention improves graduation or dropout rates. For students in 7th or 8th grade, 

retention increases dropout once students reach their original on-time graduation year and 

reduces the likelihood of passing enough Regents exams to graduate from high school. The 

estimated effects on graduation, although imprecise, are also consistent with strong negative 

effects on school attainment. An analysis of potential mechanisms suggests the comparatively 

modest effects in elementary school grades may result from early-grade retention leading to 

smaller classroom environments in subsequent years and lowering the incidence of later-grade 

retention. We also find that retention leads to a significant increase in educational costs incurred 

by NYC DOE, although substantially smaller than what would happen if all retained students 

spent a full year more in school than students who are promoted.  

These results contribute to a growing literature on the impacts of grade retention on 

longer-run outcomes. Our findings are consistent with negative impacts of retention in 8th grade 

(Jacob and Lefgren, 2009; Manacorda, 2012; Eren, Depew and Barnes, 2017). Our elementary 

grade results lie in between those reported in recent studies. We find no evidence of the effect of 

retention on dropout found by Eren, Depew and Barnes (2017) for 4th graders in Louisiana, but 

the negative effects on credits and highest grade attained differ from the null effects for Florida 

3rd graders reported in Schwerdt et al. (2017). Since retention policies differ across states and 

districts, it is valuable to examine how their effects vary across contexts.  

Several notable questions remain that deserve further attention. One is whether grade 

retention generates persistent improvements in academic skills. The strong effect of retention on 
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taking the Regents exams prevents us from making conclusions about the causal effect of 

retention on high school test performance.32 It is worth noting, however, that the negative effect 

on test taking itself implies negative human capital effects of retention since the Regents exams 

are usually taken after completing specific courses. Similarly, the impact of retention away from 

the cut point needs to be better understood. This is especially important considering that the well-

identified estimates of grade retention impacts are based on RD designs, and therefore not 

informative about effects for students scoring far from the cut scores. Finally, it is important to 

keep in mind that retention policies may also have other effects that we do not examine including 

impacts on student effort and the ability of teachers to teach effectively. Only a few studies have 

examined these effects (Geng, 2018; Koppensteiner, 2014), and more research on these questions 

is needed in order to fully understand the costs and benefits of retention policies.  

  

																																																								
32 Schwerdt et al. (2017) show that there is no differential selection into 10th grade test taking in Florida, and can 
thus produce unbiased estimates of retention on high school tests. However, it is only possible to examine impacts of 
3rd grade retention since the Florida retention policy only applies to 3rd graders.   
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Figure 1: Distribution of summer assessment scores

Graph depicts distribution of rescaled summer assessment scores using "main analysis sample" from Table 1.
Estimated distribution and 95% confidence intervals generated using procedure proposed by McCrary (2008) .



Figure 2: Spring assessment scores by summer assessment score

Figure depicts spring assessment z-scores for math and ELA by the summer assessment score. Triangles and circles
represent cell means in bins of width 0.025. Solid and dashed lines are fitted values from regression models of
spring test scores on a quadratic polynomial in the summer assessment score.

Figure 3: First stage: Grade retention by summer assessment score

Figure depicts fraction retained in grade as a function of the summer assessment score. Circles represent cell means
in bins of width 0.025. Solid line shows fitted values from a regression model of retention on a quadratic polynomial
in the summer assessment score.



Figure 4: Dropout of school by summer assessment score

Each panel depicts fraction dropping out by “on time” grade g as a function of the summer assessment score. Circles
represent cell means in bins of width 0.025. Solid line shows fitted values from a regression model of dropping out
on a quadratic polynomial in the summer assessment score.



Figure 5: Dropout of school by summer assessment score, grades 7 & 8 only

Each panel depicts fraction dropping out among students in grades 7-8 by “on time” grade g as a function of the
summer assessment score. Circles represent cell means in bins of width 0.025. Solid line shows fitted values from
a regression model of dropping out on a quadratic polynomial in the summer assessment score.



Figure 6: Credits earned by summer assessment score

Figure depicts credits earned as a function of the summer assessment score. Circles represent cell means in bins of
width 0.025. Solid line shows fitted values from a regression model of credits earned on a quadratic polynomial in
the summer assessment score.

Figure 7: Highest grade completed by summer assessment score

Figure depicts highest grade completed as a function of the summer assessment score. Circles represent cell means
in bins of width 0.025. Solid line shows fitted values from a regression model of highest grade completed on a
quadratic polynomial in the summer assessment score.



Figure 8: Graduation by summer assessment score

Each panel depicts graduation within t years of “on time” graduation as a function of the summer assessment
score. Circles represent cell means in bins of width 0.025. Solid line shows fitted values from a regression model of
graduation on a quadratic polynomial in the summer assessment score.



Figure 9: Regents exam outcomes by summer assessment score

Each panel depicts a Regents Algebra I exam outcome as a function of the summer assessment score. First panel
shows fraction taking the exam. Second panel shows fraction passing the exam (on the first attempt; students who
did not take the exam are coded as not passing it). Third panel shows average scores among students who took
the exam. Circles represent cell means in bins of width 0.025. Solid line shows fitted values from a regression of
the outcome on a quadratic polynomial in the summer assessment score.



Figure 10: Potential mechanisms by summer assessment score

Each panel depicts a potential mechanism as a function of the summer assessment score. First panel shows class
size in year following summer assessment (this only uses students in 3rd and 4th grade). Second panel shows the
fraction receiving special education services after the summer assessment. Third panel shows the fraction retained
in a future year (excludes 8th graders). Circles represent cell means in bins of width 0.025. Solid line shows fitted
values from a regression of the outcome on a quadratic polynomial in the summer assessment score.



Table 1: Summary Statistics

All Tested 
Students All Promoted Retained

Academic year outcomes
Any days suspended 0.072 0.072 0.072 0.073
Days suspended 1.031 1.015 0.975 1.093
Attendance rate 0.902 0.903 0.907 0.896
Spring math z-score -1.109 -1.083 -0.986 -1.273
Spring ELA z-score -0.995 -0.985 -0.920 -1.112
Demographic characteristics
Old for grade 0.320 0.313 0.309 0.321
Ever ELL 0.165 0.171 0.177 0.159
Male 0.520 0.520 0.516 0.527
Hispanic 0.401 0.409 0.421 0.387
Black 0.481 0.474 0.457 0.507
White 0.033 0.032 0.036 0.024
Special Ed 0.039 0.039 0.044 0.030
Reduced-price lunch 0.041 0.040 0.042 0.037
Free lunch 0.821 0.829 0.824 0.840
N 66,742 56,254 37,142 19,112

Main Analysis Sample 

Notes: Sample includes students subject to the promotion policy who scored Level 1 on 
either the math or ELA spring assessment and took the summer assessment. See text for 
additional details. Main analysis sample refers to students scoring within a bandwidth of 1 of 
the Level 1/2 cutoff who are observed the year following the summer assessment. Source 
(for this table and all other tables and figures in this paper): Authors' calculations of 
administrative data from the NYC Department of Education.



Table 2: Discontinuities in Baseline Covariates
Covariate

Any days suspended -0.011 -0.010 -0.010
(0.019) (0.026) (0.019)

Days suspended -0.318 -0.236 -0.317
(0.311) (0.439) (0.316)

Attendance rate 0.000 -0.001 0.000
(0.004) (0.006) (0.004)

Spring ELA z-score 0.001 0.014 -0.006
(0.102) (0.141) (0.110)

Spring Math z-score 0.010 0.013 0.015
(0.093) (0.126) (0.089)

Missing spring math -0.002 -0.003 -0.002
(0.003) (0.004) (0.004)

Missing spring ELA 0.007 0.017 0.012
(0.013) (0.018) (0.015)

Grade -0.240 -0.435 -0.288
(0.499) (0.693) (0.512)

Cohort -0.619 -1.262 -0.748
(0.956) (1.269) (0.972)

Old for Grade -0.015 -0.020 -0.016
(0.013) (0.017) (0.014)

Ever ELL -0.007 -0.017 -0.007
(0.030) (0.043) (0.030)

Male 0.012 0.005 0.015
(0.024) (0.032) (0.025)

Hispanic -0.009 -0.013 -0.010
(0.017) (0.024) (0.017)

Black 0.018 0.014 0.017
(0.019) (0.028) (0.020)

White -0.002 -0.006 -0.004
(0.004) (0.006) (0.004)

Special Education -0.009 -0.015 -0.011
(0.010) (0.013) (0.011)

Reduced-Price Lunch 0.001 -0.004 -0.001
(0.004) (0.006) (0.005)

Free Lunch -0.016 -0.039 -0.024
(0.024) (0.031) (0.025)

Specification
Quadratic 

polyn, bw=1
Quadratic 

polyn, bw=.5
"Robust" local 

linear

Estimated Discontinuity

Notes: Cell entries are estimated discontinuities in baseline covariates at the 
Level 1/2 cutoff. Standard errors adjusted for clustering by the running 
variable are in parentheses. Sample is the same as the "main analysis 
sample" from Table 1. Estimates in first two columns are obtained from RD 
models with a quadratic polynomial in the summer assessment score and a 
bandwidth of 1 (column 1) or 0.5 (column 2). Estimates in colum 3 are from 
the "robust"  local linear estimator (Calonico et al., 2014).                             
* Significant at α = 0.05; ** Significant at α = 0.01.



Table 3: First Stage Estimates
Grades

All  (N=56,254) 0.641** 0.637** 0.636**
(0.017) (0.022) (0.020)

Grades 3 to 5 (N=33,468) 0.639** 0.631** 0.632**
(0.024) (0.028) (0.026)

Grades 6 to 8 (N=27,715) 0.652** 0.651** 0.649**
(0.020) (0.025) (0.023)

All  (N=56,254) 0.644** 0.646** 0.637**
(0.014) (0.019) (0.020)

Grades 3 to 5 (N=33,468) 0.646** 0.649** 0.634**
(0.020) (0.026) (0.026)

Grades 6 to 8 (N=27,715) 0.649** 0.652** 0.648**
(0.017) (0.022) (0.023)

Specification
Quadratic 

polyn, bw=1
Quadratic 

polyn, bw=.5
Robust local 

linear

No covariates 

With covariates

Notes: Cell entries are estimated discontinuities in the probability of 
retention at the Level 1/2 cutoff.  Standard errors adjusted for clustering by 
the running variable are in parentheses. Sample is the same as the "main 
analysis sample" from Table 1. Estimates in first two columns are obtained 
from RD models with a quadratic polynomial in the summer assessment 
score and a bandwidth of 1 (column 1) or 0.5 (column 2). Estimates in 
colum 3 are from the "robust"  local linear estimator (Calonico et al., 2014). 
N refers to the sample size with a bandwidth of 1.                                         
* Significant at α = 0.05; ** Significant at α = 0.01.



Table 4: Effects of Grade Retention on Dropping Out of School

Dropout by "on time" G10 year 0.004 0.004 0.005 0.006 0.006 0.006 0.004 0.008 0.010
(Avg. = 0.015) (0.005) (0.007) (0.006) (0.006) (0.009) (0.008) (0.007) (0.008) (0.008)

Dropout by "on time" G11 year 0.011 0.022 0.023* 0.011 0.022 0.026* 0.013 0.014 0.019
(Avg. = 0.066) (0.009) (0.012) (0.010) (0.013) (0.015) (0.013) (0.014) (0.017) (0.015)

Dropout by "on time" G12 year 0.000 0.010 0.025 -0.020 -0.045* -0.008 0.030 0.066* 0.092**
(Avg. = 0.171) (0.016) (0.021) (0.020) (0.018) (0.022) (0.020) (0.023) (0.029) (0.028)

Dropout by 1yr. past "on time" G12 -0.003 -0.001 0.022 -0.043 -0.067* -0.034 0.061 0.079 0.097*
(Avg. = 0.272) (0.020) (0.030) (0.021) (0.023) (0.030) (0.025) (0.036) (0.045) (0.039)

Dropout by 2yrs. past "on time" G12 0.013 -0.002 0.036 -0.017 -0.032 0.005 0.108* 0.095 0.109*
(Avg. = 0.315) (0.024) (0.033) (0.025) (0.026) (0.034) (0.028) (0.047) (0.057) (0.047)

Specification
Quadratic 

polyn,    
bw=1

Quadratic 
polyn,   
bw=.5

Robust local 
linear

Quadratic 
polyn,    
bw=1

Quadratic 
polyn,   
bw=.5

Robust local 
linear

Quadratic 
polyn,    
bw=1

Quadratic 
polyn,   
bw=.5

Robust local 
linear

Controls Y Y Y Y Y Y Y Y Y
Notes: Cell entries are IV estimates of the effect of retention on dropping out of school by a given year. Standard errors adjusted for clustering by the running 
variable are in parentheses. "On time" grade g year refers to the year a student would be in grade g if they had standard grade progression (i.e., were never retained 
in grade) following the summer assessment. Sample in each row restricted to students who can be tracked through on time grade g . Estimates in first two columns 
are obtained from RD models with a quadratic polynomial in the summer assessment score and a bandwidth of 1 (column 1) or 0.5 (column 2). Estimates in colum 3 
are from the "robust"  local linear estimator (Calonico et al., 2014). "Avg." is the control complier mean, which equals the mean for retained Level 1 students close 
to the cutoff (specifically, within 0.2) minus the estimated effect of retention. Grade 6 cohorts included with grades 7 & 8 through on time grade 12 only. Grade 4 
cohorts included with grades 3 & 5 through on time grade 10 only. N refers to the sample size with a bandwidth of 1.                                                                             
* Significant at α = 0.05; ** Significant at α = 0.01.

N = 51,734 N = 30,908 N = 30,597

N = 45,235 N = 26,339 N = 27,286

N = 37,612 N = 23,667 N = 20,397

N = 29,573 N = 21,481 N = 12,418

N = 22,421 N = 19,001 N = 6,099

All Grades Grades 3 & 5 Grades 7 & 8



Table 5: Effects of Grade Retention on High School Credit Completion

HS credits thru 2 yrs. after "on time" grad -5.173** -4.753** -5.546**
(Avg. = 30.4) (1.072) (1.514) (1.189)

Less than 44 credits (2 yrs after "on time") 0.086** 0.057 0.094**
(Avg. = 0.586) (0.027) (0.038) (0.027)

HS math credits thru 2 yrs. after "on time" grad -1.145** -1.097** -1.135**
(Avg. = 6.40) (0.218) (0.331) (0.229)

HS credits thru 2 yrs. after "on time" grad -4.256** -3.113 -4.997**
(Avg. = 29.7) (1.261) (1.817) (1.403)

Less than 44 credits (2 yrs after "on time" grad) 0.059 -0.002 0.060
(Avg. = 0.604) (0.031) (0.040) (0.033)

HS math credits thru 2 yrs. after "on time" grad -1.149** -1.066** -1.207**
(Avg. = 6.36) (0.233) (0.349) (0.250)

HS credits thru 2 yrs. after "on time" grad -7.834** -7.881** -7.256**
(Avg. = 31.3) (1.981) (2.557) (2.146)

Less than 44 credits (2 yrs after "on time" grad) 0.166** 0.184** 0.160**
(Avg. = 0.558) (0.053) (0.064) (0.057)

HS math credits thru 2 yrs. after "on time" grad -1.592** -1.365 -1.286*
(Avg. = 6.75) (0.526) (0.718) (0.613)

Specification
Quadratic 

polyn, bw=1
Quadratic 

polyn, bw=.5
Robust local 

linear
Controls Y Y Y

All Grades (N=22,421)

Grades 3 & 5 (N=19,001)

Grades 7 & 8 (N=6,099)

Notes: Cell entries are IV estimates of the effect of retention on high school credit 
completion. Standard errors adjusted for clustering by the running variable are in 
parentheses. "On time" grad. year refers to the year a student would graduate if they had 
standard grade progression (i.e., were never retained in grade) following the summer 
assessment and if they  graduated in their 12th grade year.  Sample consists of students who 
can be tracked at least two years past the on time graduation year. Estimates in first two 
columns are obtained from RD models with a quadratic polynomial in the summer 
assessment score and a bandwidth of 1 (column 1) or 0.5 (column 2). Estimates in colum 3 
are from the "robust"  local linear estimator (Calonico et al., 2014). "Avg." is the control 
complier mean, which equals the mean for retained Level 1 students close to the cutoff 
(specifically, within 0.2) minus the estimated effect of retention. N refers to the sample size 
with a bandwidth of 1.                                                                                                                
* Significant at α = 0.05; ** Significant at α = 0.01.



Table 6: Effects of Grade Retention on Schooling Attainment

Highest grade (thru 2 yrs. past "on time" grad yr.) -0.413** -0.445** -0.483**
(N = 22,421; Avg. = 10.0) (0.108) (0.123) (0.096)

Graduate "on time" -0.277** -0.289** -0.292**
(N = 37,612; Avg. = 0.297) (0.018) (0.026) (0.023)

Graduate within 1yr. "on time" grad yr. -0.042 -0.033 -0.046*
(N = 29,573; Avg. = 0.367) (0.022) (0.028) (0.023)

Graduate within 2yrs. "on time" grad yr. -0.036 -0.003 -0.043
(N = 22,421; Avg. = 0.423) (0.025) (0.033) (0.024)

Highest grade (thru 2 yrs. past "on time" grad yr.) -0.355** -0.275 -0.446**
(N = 19,001; Avg. = 9.8) (0.123) (0.156) (0.117)

Graduate "on time" -0.220** -0.202** -0.216**
(N = 23,667; Avg. = 0.239) (0.019) (0.020) (0.017)

Graduate within 1yr. "on time" grad yr. -0.023 0.013 -0.011
(N = 21,481; Avg. = 0.342) (0.025) (0.032) (0.026)

Graduate within 2yrs. "on time" grad yr. -0.012 0.048 0.013
(N = 19,001; Avg. = 0.408) (0.029) (0.041) (0.034)

Highest grade (thru 2 yrs. past "on time" grad yr.) -0.460* -0.682** -0.585**
(N = 6,099; Avg. = 10.2) (0.189) (0.243) (0.225)

Graduate "on time" -0.311** -0.331** -0.327**
(N = 20,397; Avg. = 0.333) (0.027) (0.036) (0.030)

Graduate within 1yr. "on time" grad yr. -0.070 -0.062 -0.068
(N = 12,418; Avg. = 0.385) (0.036) (0.047) (0.036)

Graduate within 2yrs. "on time" grad yr. -0.093 -0.097 -0.081
(N = 6,099; Avg. = 0.426) (0.052) (0.070) (0.063)

Specification
Quadratic 

polyn, bw=1
Quadratic 

polyn, bw=.5
Robust local 

linear

Controls Y Y Y

All Grades

Grades 3 & 5

Grades 7 & 8

Notes: Cell entries are IV estimates of the effect of retention on schooling attainment. 
Standard errors adjusted for clustering by the running variable are in parentheses. "On time" 
grad. year refers to the year a student would graduate if they had standard grade progression 
(i.e., were never retained in grade) following the summer assessment and if they  graduated in 
their 12th grade year. Sample consists of students who can be tracked long enough to observe 
a given outcome. Estimates in first two columns are obtained from RD models with a 
quadratic polynomial in the summer assessment score and a bandwidth of 1 (column 1) or 0.5 
(column 2). Estimates in colum 3 are from the "robust"  local linear estimator (Calonico et al., 
2014). "Avg." is the control complier mean, which equals the mean for retained Level 1 
students close to the cutoff (specifically, within 0.2) minus the estimated effect of retention. 
N refers to the sample size with a bandwidth of 1.                                                                     
* Significant at α = 0.05; ** Significant at α = 0.01.



Table 7: Effects of Grade Retention on Regents Exam Outcomes

Took Regents Algebra I -0.101** -0.088** -0.098** -0.072** -0.060 -0.074** -0.127** -0.110** -0.114**
(Avg. = 0.712) (0.018) (0.023) (0.019) (0.023) (0.032) (0.024) (0.023) (0.029) (0.025)

Took Regents ELA -0.120** -0.113** -0.126** -0.114** -0.060 -0.115** -0.126** -0.157** -0.169**
(Avg. = 0.631) (0.021) (0.029) (0.024) (0.031) (0.041) (0.035) (0.027) (0.036) (0.033)

Passed Regents Algebra I 0.029 0.012 0.014 0.032 0.040 0.022 0.017 -0.009 -0.007
(Avg. = 0.177) (0.015) (0.021) (0.016) (0.022) (0.030) (0.020) (0.019) (0.026) (0.022)

Passed Regents ELA 0.003 -0.021 -0.025 -0.021 -0.026 -0.046** 0.028 -0.013 0.012
(Avg. = 0.239) (0.017) (0.021) (0.020) (0.017) (0.020) (0.016) (0.024) (0.029) (0.024)

Score on Regents Algebra I 2.776** 2.463** 2.402** 3.077** 3.404* 3.098** 2.111** 1.179 1.417
(Avg. = 55.6) (0.705) (0.930) (0.743) (1.046) (1.409) (1.019) (0.769) (1.029) (0.842)

Score on Regents ELA 3.947** 3.265** 3.476** 2.815* 2.420 2.157 4.757** 3.589** 4.264**
(Avg. = 57.2) (0.879) (1.115) (1.038) (1.160) (1.395) (1.281) (1.056) (1.384) (1.181)

Met graduation requirement -0.033 -0.029 -0.045 -0.009 0.024 -0.004 -0.095* -0.120* -0.094
(Avg. = 0.305) (0.027) (0.034) (0.027) (0.030) (0.036) (0.033) (0.041) (0.059) (0.052)

Specification
Quadratic 

polyn, bw=1
Quadratic 

polyn, bw=.5
Robust local 

linear
Quadratic 

polyn, bw=1
Quadratic 

polyn, bw=.5
Robust local 

linear
Quadratic 

polyn, bw=1
Quadratic 

polyn, bw=.5
Robust local 

linear
Controls? Y Y Y Y Y Y Y Y Y

N = 22,179 N = 13,479 N = 12,247

All Grades Grades 3 to 5 Grades 6 to 8

N = 37,612 N = 23,667 N = 20,397

Notes: Cell entries are IV estimates of the effect of retention on Regents exam outcomes. Standard errors adjusted for clustering by the running variable are in 
parentheses. The "taking exam" outcomes are indicators for taking either Regents Algebra I or ELA. The "passing exam" outcomes are indicators for passing 
Algebra I or ELA on the first attempt (students who did not take a given exam are coded as not passing it). The "score on exam" outcomes are scores on the 
first attempt at either Algebra I or ELA (students who did not take a given exam are excluded from these analyses). "Met graduation requirement" is an 
indicator for passing 5 Regents exams, which is required to graduate from high school. Estimates in first two columns are obtained from RD models with a 
quadratic polynomial in the summer assessment score and a bandwidth of 1 (column 1) or 0.5 (column 2). Estimates in colum 3 are from the "robust"  local 
linear estimator (Calonico et al., 2014). "Avg." is the control complier mean, which equals the mean for retained Level 1 students close to the cutoff 
(specifically, within 0.2) minus the estimated effect of retention.  Grade 6 cohorts included with grades 7 & 8 through on time grade 12 only. Grade 4 cohorts 
included with grades 3 & 5 through on time grade 10 only. N refers to the sample size with a bandwidth of 1.                                                                                
* Significant at α = 0.05; ** Significant at α = 0.01.

N = 45,235 N = 26,339 N = 27,286

N = 37,612 N = 23,667 N = 20,397

N = 45,235 N = 26,339 N = 27,286

N = 31,009 N = 17,208 N = 19,498

N = 22,421 N = 19,001 N = 6,099



Table 8: Potential Mechanisms for Effects of Grade Retention

Retained in future -0.194** -0.227** -0.213**
(N = 50,174; Avg. = 0.285) (0.017) (0.022) (0.021)

Special ed in future 0.038** 0.041* 0.037*
(N = 56,254; Avg. = 0.131) (0.014) (0.019) (0.016)

Class size next year -1.059** -0.932* -0.852*
(N = 21,004; Avg.  = 22.5) (0.358) (0.467) (0.396)

Retained in future -0.246** -0.296** -0.266**
(N = 33,468; Avg. = 0.350) (0.019) (0.022) (0.019)

Special ed in future 0.050* 0.060* 0.069**
(N = 33,468; Avg. = 0.167) (0.020) (0.027) (0.025)

Retained in future -0.123** -0.126** -0.130**
(N = 20,333; Avg. = 0.193) (0.017) (0.022) (0.021)

Special ed in future 0.032** 0.033* 0.037**
(N = 27,715; Avg. = 0.069) (0.011) (0.013) (0.011)

Specification
Quadratic 

polyn, bw=1
Quadratic 

polyn, bw=.5
Robust local 

linear
Controls Y Y Y

All Grades 

Grades 3 to 5

Grades 6 to 8

Notes: Cell entries are IV estimates of the effect of retention on potential 
mechanisms. Standard errors adjusted for clustering by the running variable are 
in parentheses. "Retained in future" is an indicator for being retained at some 
point before grade 8 (students taking the summer assessment in 8th grade are 
excluded)." Special ed in future" is an indicator for receiving special education 
services within 3 years of taking the summer assessment. "Avg. peer test scores" 
is the average of spring scores among a student's peers in the year following the 
summer assessment. "Class size next year" is the number of students in a 
student's class the year after the summer assessment. Average peer scores and 
class size are only based on 3rd and 4th graders. Estimates in first two columns 
are obtained from RD models with a quadratic polynomial in the summer 
assessment score and a bandwidth of 1 (column 1) or 0.5 (column 2). Estimates 
in colum 3 are from the "robust"  local linear estimator (Calonico et al., 2014). 
"Avg." is the control complier mean, which equals the mean for retained Level 1 
students close to the cutoff (specifically, within 0.2) minus the estimated effect 
of retention. N refers to the sample size with a bandwidth of 1.                            
* Significant at α = 0.05; ** Significant at α = 0.01.



$2,493** $2,722** $2,602**
(491) (615) (509)

$2,252** $2,373** $2,170**
(677) (861) (703)

$2,736** $3,077** $3,023**
(596) (731) (630)

Quadratic polyn, bw=1 Quadratic polyn, bw=0.5 Robust local linear
with control variables with control variables with control variables

All Grades

N =56,254;    Avg. = $70,616

N =33,468;    Avg. = $82,334
Grades 7 & 8

N =27,715;   Avg. = $53,628

Table 9: Effects of Grade Retention on Cost

Notes: Cell entries are IV estimates of the effect of retention on the present value of 
educational expenditures associated with a student. Standard errors adjusted for clustering 
by the running variable are in parentheses. Dependent variable is the present discounted 
value of educational expenditures associated with a given student incurred by NYC DOE 
through 2 years of the on-time graduation year, using a discount rate of 0.05 (see text for 
additional details on how expenditures are calculated). Estimates in first two columns are 
obtained from RD models with a quadratic polynomial in the summer assessment score 
and a bandwidth of 1 (column 1) or 0.5 (column 2). Estimates in colum 3 are from the 
"robust"  local linear estimator (Calonico et al., 2014)."Avg." is the control complier 
mean, which equals the mean for retained Level 1 students close to the cutoff 
(specifically, within 0.2) minus the estimated effect of retention. N refers to the sample 
size with a bandwidth of 1.                                                                                                    
* Significant at α = 0.05; ** Significant at α = 0.01.

Grades 3 & 5



Appendix Table 1: Follow-up Length by Grade and Year

Year of Summer Assessment 3 4 5 6 7 8
2004 12+3
2005 12+2 12+4
2006 12+1 12+3
2007 12 12+2 12+4
2008 11 12+1 12+3
2009 10 12 12+2 12+3
2010 9 10 11 12 12+1 12+2
2011 9 10 11 12 12+1
2012 9 10 11 12

Grade at Time of Summer Assessment

Note: Table entries denote the grade in which a student would be enrolled in 2016 if they had standard grade 
progression (i.e., never were retained). Values 12+t denote instances where students can be followed past the 
"on time" graduation year. For instance, a value of "12+2" indicates students could be followed up to two 
years past their "on time" graduation year. 
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