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Abstract 
 
Based on screenings of 1,150 manuscripts, we synthesize evidence from 18 

eligible studies of educational interventions implemented within juvenile 

correctional facilities. The studies include five intervention categories: remedial 

academic instruction, computer-assisted instruction, personalized academic 

instruction, vocational education, and GED completion. Effectiveness is measured 

in terms of four outcomes: academic performance in reading or mathematics, 

diploma completion, post-release employment, and post-release recidivism. 

Focusing on studies with the strongest basis for causal inference, we find positive 

and statistically significant effects for computer-assisted instruction in raising 

reading comprehension, and for personalized learning in improving diploma 

completion and post-release employment. These findings are driven by large and 

well-executed randomized trials of Scholastic’s Read 180 curriculum and 

Florida’s Avon Park Youth Academy. Despite the limited research base, these 

studies suggest that it is possible to undertake rigorous research in juvenile 

facilities about programs that best improve the outcomes of young offenders. 
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Introduction 

Insofar as federal protection exists for access to a public education in the 

United States, it applies to youth involved in the criminal justice system (Lhamon, 

2014; Lhamon & Gupta, 2014). Because youth typically cannot attend their local 

schools while incarcerated, correctional facilities must provide an alternative 

educational system to serve them. This is challenging because youth are transient 

within the justice system, and because they arrive with widely varying academic 

and emotional needs (Sedlak & McPherson, 2010).  

In light of that challenge, this article aims to help policymakers and 

practitioners understand the evidence about what works in correctional education 

for juveniles. Evidence is drawn from comparison-group and single-case design 

studies of academic or vocational-education program effectiveness for 

incarcerated youth. Using a systematic review procedure that included 1,150 title-

and-abstract screenings and136 full-text screenings, we synthesize findings from 

18 studies published between 1980 and 2011 that meet evidence standards. 

Effectiveness is defined in terms of four outcomes relevant to correctional 

educators: test scores in reading and mathematics, diploma completion, post-

release employment, and post-release recidivism. The interventions considered 

fall into five categories: remedial academic instruction, computer-assisted 

instruction, personalized academic instruction, vocational education, and GED 

completion. Given the small number of eligible studies conducted within juvenile 
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correctional facilities, we briefly contextualize our synthesis with a discussion of 

the broader evidence in each intervention category. We conclude with 

implications for both research and policy. 

Overview of Juvenile Correctional Education 

In 2011, about 61,000 individuals below age 21 were incarcerated in juvenile 

facilities on any given day in the United States. This figure represents roughly 

0.25 % of the national population age 15–20 (U. S. Census Bureau, 2011; 

Sickmund et al., 2013).1 The rate of youth incarceration in the United States is 

more than three times the highest rates in other developed nations (Hazel, 2008), 

but it is much lower than the U.S. adult incarceration rate, which was about 1 % 

in 2011 (Glaze & Parks, 2012, U.S. Census Bureau, 2011). Nevertheless, the 

number of youth in juvenile facilities in the United States has declined remarkably 

in the past 17 years, dropping from about 105,000 in 1997 (Sickmund et al., 

2013). The decline may partially reflect growing evidence that incarceration 

exacerbates recidivism risk in young people (Aizer & Doyle, 2013).  

In this article, we define incarcerated youth as individuals under age 21 who 

are legally assigned to correctional facilities as a result of arrest, detainment for 

 
1 In addition, about 2,437 youth under 18 were held in adult facilities at the midpoint of the closest 
available year, 2010. The number of  individuals aged 18-20 in adult facilities is more difficult to 
ascertain, but extrapolating from the 2015 share of inmates aged 18-20 in federal prisons (1.2%) 
(Federal Bureau of Prisons, 2015), we might approximate that about 19,000 individuals aged 18-
20 were held in adult facilities at the midpoint of 2010 (Guerino et al., 2011). 
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court proceedings, adjudication by a juvenile court, or conviction in an adult 

criminal court (Office of Juvenile Justice and Delinquency Prevention, 2013).  

Among individuals held in juvenile correctional facilities in the United States 

in 2011, about 86 %were male, and youth of color were markedly 

overrepresented. Forty percent of incarcerated youth were black and 23 %were 

Hispanic, as compared with about 13 percent and 17 percent, respectively, in the 

U.S. population at large (Sickmund et al., 2013; U.S. Census Bureau, 2013).2 

About 30 %of youth incarcerated in juvenile correctional facilities in 2011 were 

under the age of 16. Another 55 % were ages 16 or 17, and 14 % were ages 18 to 

20 (Sickmund et al., 2013).  

Juvenile offenders hail disproportionately from challenging circumstances 

(Sedlak & McPherson, 2010), and are much more likely than their nonoffender 

counterparts to have emotional problems (Snyder & Sickmund, 2006) and 

substance-abuse histories (Sedlak & McPherson, 2010). These problems are 

compounded by offenders’ comparatively weak academic skills. The average 

reading ability of incarcerated youth has been estimated at the fourth-grade level, 

placing them 5 years behind average grade-level targets (Project READ, 1978). 

Incarcerated youth are also more likely than their counterparts to be learning 

disabled; one synthesis suggested that between 30 and 50 % of incarcerated youth 

 
2 Figures for incarcerated youth are based on 2011 data; comparison data for the U.S. population 
come from 2012. 
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have special education needs, as compared with approximately 10 % of 

nonincarcerated youth (Mears and Aron, 2003). Given the disproportionate 

representation of students with disabilities in juvenile correctional facilities and 

the high cost of educating these students (Chambers et al., 2004), juvenile 

correctional facilities often struggle to adequately serve the special needs of their 

students (Leone, 1994; Pasternak et al., 1988).  

Nationally, the longterm trajectories of juvenile offenders are murky because 

states track juvenile recidivism using different metrics and different subsets of 

offenders, and some states do not make such data available at all. According to a 

2006 report that used data from Florida, New York, and Virginia, the 12-month 

rearrest rate among released juvenile offenders in either the juvenile or adult 

system was 55 %. Using data from eight states, the same report estimated that 33 

% of juvenile offenders were readjudicated in a juvenile court or reconvicted in an 

adult criminal court within 12 months after release from a juvenile facility 

(Snyder & Sickmund, 2006).  

Other Reviews of Interventions for Juvenile Offenders 

In this article, we synthesize research evidence about how best to educate 

youth held in correctional facilities. Focusing strictly on juvenile correctional 

education interventions, our review is designed to complement those that have 

preceded it. In 2009, Lipsey published a meta-analysis of interventions designed 

to reduce juvenile delinquency. His study, which was based on 548 effect 
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estimates, included a wide array of interventions (not just educational) and was 

not limited to studies conducted within correctional facilities. He also limited his 

analysis to studies that focused on recidivism as the dependent variable of 

interest, finding that programs with therapeutic rather than coercive approaches 

were more effective in reducing recidivism, as were programs that served higher 

risk youth, and programs with higher quality implementation. Later, Sander and 

colleagues (2012) examined the effects of a broad array of interventions for 

juvenile offenders, not limited to education, and including studies conducted 

within and outside of correctional facilities. Their review, which included 134 

effect estimates, diverged from Lipsey’s by focusing on academic rather than 

recidivism outcomes. Noting the limited number and quality of eligible studies, it 

did not find statistically significant program effects on achievement, attendance, 

or attitudes. Our synthesis differs from both in that it is limited to studies of 

academic and vocational education interventions, and these interventions must 

have been implemented within correctional facilities. 

Building on a small review of reading interventions in correctional settings by 

Krezmien & Mulcahy (2008), Wexler et al. (2014) synthesized 16 studies that 

focused on academic interventions in juvenile correctional facilities and looked 

solely at academic outcomes. Though our review partially overlaps with that of 

Wexler et al. (2014) in terms of the manuscripts considered, it is more inclusive in 

three key ways. First, we include both academic and vocational interventions 
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rather than academic interventions only. Second, we consider not only academic 

achievement outcomes but also outcomes related to employment and recidivism. 

Third, the Wexler et al. (2014) review focused only on studies published in peer-

reviewed journals. Because intervention studies are often published in research 

reports rather than journals, and because we are concerned about minimizing 

publication bias (Borenstein et al., 2009), we include any study that meets our 

methodological criteria, regardless of whether it is published in a peer-reviewed 

journal. With these broader criteria, we include 9 studies that were not part of the 

Wexler et al. synthesis. 

We are also more restrictive than the Wexler et al. (2014) review in one key 

way. Our evidence standards consider the study’s basis for causal inference, using 

standards adapted from the Maryland Scientific Methods Scale (Sherman et al., 

1997) and the U.S. Department of Education’s What Works Clearinghouse 

(WWC) standards (What Works Clearinghouse, 2014), as described in the 

methods section below. Because we exclude studies that lack a comparison group 

unless they meet WWC standards for single-case designs, we exclude seven of the 

16 studies that Wexler et al. include, though we do footnote the reasons for their 

exclusion in the relevant sections below. 

Study Sample and Methods 

Document Identification 
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Our search for extant research included queries of several databases, including 

Education Resources Information Center (ERIC), Education Abstracts, Criminal 

Justice Abstracts, National Criminal Justice Reference Service Abstracts, 

Academic Search Elite, EconLit, Sociological Abstracts, and Google Scholar. Our 

search was limited to studies conducted in the United States and released from 

1980 through 2011; it required at least one descriptor from each of the following 

sets of terms: (Set 1) youth or juvenile; (Set 2) juvenile justice, prison, jail, 

incarcerat* (where the asterisk allows for different word endings), detention 

center, or corrections; and (Set 3) education, academic, diploma, GED, literacy, 

math, reading, science, job skills, job training, apprentice*, vocational education, 

voc tech, occupational education, career and technical education, workforce (or 

work force) development, workforce training, workforce preparation, or school to 

work.  

We supplemented the manuscripts identified through these searches with 

manuscripts cited by existing literature reviews on the topic of juvenile 

correctional education. Altogether, the document search resulted in 1,150 citations 

for title and abstract screening, as shown in Figure 1, which summarizes our 

search and screening process. 

<Insert Figure 1 about here> 
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Eligibility Assessment 

Eligible manuscripts had to describe the effects of an academic or vocational 

intervention on incarcerated juveniles, where the definition of juveniles was 

permitted to be defined by the manuscripts themselves or to include participants 

under age 21. The manuscripts were also required to be primary, empirical studies 

rather than literature reviews or opinion pieces. Each manuscript was screened for 

these criteria independently by two doctoral students using the research synthesis 

software package DistillerSR. Prior to screening, screeners were trained by a 

senior team member using sample articles. Interrater reliability during this 

training period rose from 63% to 92%. All conflicts between screeners were 

resolved in DistillerSR by a senior team member who served as a moderator. The 

screening process yielded 157 manuscripts eligible for full-text screening. Of 

these, 21 were duplicates or had full texts that could not be located, resulting in 

136 manuscripts that underwent full-text screening.  

To pass full-text screening and be deemed eligible for inclusion in the meta-

analysis, the study was required to: (1) evaluate an eligible intervention within an 

eligible population and setting; (2) measure success of the program using an 

eligible outcome measure; and (3) employ an eligible research design. An eligible 

intervention was defined as any academic or vocational education intervention 

program. An eligible population was defined as consisting primarily of 

individuals below age 21. An eligible setting was any facility, regardless of 
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jurisdiction (state, local, etc.), to which juveniles were confined due to arrest, 

court proceedings, or adjudication or conviction. Eligible interventions were 

limited to academic or vocational education programs. Eligible interventions were 

permitted to include an aftercare (i.e., postrelease) component, but the 

interventions had to be delivered primarily within the correctional facility. 

Interventions that did not provide instruction in academic or vocational skills, 

such as mentoring programs, substance abuse programs, and mental health 

programs, were excluded. 

We defined eligible outcome measures as any measure of recidivism (e.g., 

rearrest, reconviction, or reincarceration), postrelease employment, academic 

attainment (e.g., GED or high school completion), or academic performance in 

reading or mathematics (e.g., test scores). 

We included two types of studies in the definition of eligible research design. 

The first and most common type was a comparison-group design in which a 

group of incarcerated juveniles who received an intervention were compared with 

a group of incarcerated juveniles who did not, or who received a different version 

of the intervention. The second type was a single-case design, which is discussed 

later in this section.  

For comparison-group designs, we rated the rigor of the studies using two 

scales that closely correspond to one another—the Maryland Scientific Methods 

Scale, which is based on a 1997 University of Maryland report to Congress about 
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what works in crime prevention (Sherman et al., 1997), and the evidence rating 

scale used by the U.S. Department of Education’s What Works Clearinghouse 

(2014). On both, assessments of rigor reflect the extent to which the designs 

protect against unobserved differences between the treatment and comparison 

groups that are correlated with the outcome of interest (i.e., selection bias). Table 

1 summarizes the standards employed for both scales. Randomized trials with low 

attrition constitute the most rigorous of these types of designs, because 

randomizing the two groups renders the treatment and comparison group alike in 

expectation (Shadish, Cook, & Campbell, 2002). We assigned these designs a 5 

(the highest rating) on the Maryland Scale, and a meets standards rating on the 

WWC scale. Studies that demonstrate very close matches between treatment and 

comparison groups on relevant observable characteristics (at minimum, age, prior 

offenses, baseline education level, and time to data collection) are awarded a 4 on 

the Maryland Scale and a meets standards with reservations rating on the WWC 

scale. Studies that do not demonstrate strong baseline matches (within a 20th of a 

standard deviation for the aforementioned variables) but that attempt to control 

for observed baseline differences earn a 3 on the Maryland Scale, but do not meet 

standards on the WWC scale. Studies that do not attempt to control for observed 

baseline differences between the treatment and comparison groups earn a 2 on the 

Maryland Scale, and do not meet WWC standards. The Maryland Scale assigns a 

rating of 1 to studies that do not include a comparison group because they include 
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no way to estimate what would have happened to the treatment group in the 

absence of treatment, and these studies are not eligible for WWC review. We 

exclude Maryland Level-1 studies from our review.  

<Insert Table 1 about here> 

We make one notable exception to the comparison-group requirement, and 

that is for studies that use a class of approaches called single-case designs. Single-

case designs are commonly employed in special-education research, where large 

samples are often unavailable for intervention evaluation (Kratochwill et al., 

2010). They involve systematically introducing an intervention with one or a few 

students in an effort to demonstrate causal effects. These studies include a large 

number of pre- and postintervention outcome measurements, allowing students to 

function as their own controls, similar to student fixed-effect models in 

econometric research (Wooldridge, 2002). Focusing on one or a handful of 

participants, these designs typically lack statistical power for conventional 

hypothesis testing. However, insofar as researchers can establish a clear 

preintervention trend, then deviations from that trend in the presence of the 

intervention can be causally attributed to the intervention itself. The U.S. 

Department of Education’s What Works Clearinghouse (WWC) has therefore 

established specific standards for the rigor of single-case design studies 

(Kratochwill et al., 2010). We follow these standards when rating the single-case 

designs included in our analysis. This means that we assign a Level 5 rating on 
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the Maryland Scale to studies that receive the highest rating (meets standards) 

under WWC standards for single-case designs, because these studies demonstrate 

a strong basis for inferring that observed effects are causal.  

Scientific Review and Synthesis 

Only 18 of the 136 studies subjected to full-text screening were deemed 

eligible for inclusion in the research synthesis. Eligible studies were reviewed 

independently by two Ph.D.-level experts in juvenile correctional education who 

participated in a 2-day training on the data extraction protocol (available as 

Appendix C in Davis et al., 2014). These data were then integrated and cleaned, 

with reference to the original texts, by a doctoral student. Next, the integrated and 

cleaned data were reviewed by a senior member of the research team, and 

extracted data from each study were closely checked against the original articles. 

Based on the extracted data, each study was rated for rigor on the Maryland Scale 

and WWC scale. Data from the 18 eligible studies were organized and 

summarized by intervention type; summaries of each are shown in Appendix 

Table A1. This table includes information about each study, including 

descriptions of the treatment and comparison conditions, the demographics of the 

study population, the size of the treatment and comparison groups, a brief 

description of intervention duration and frequency, summaries of the reported 

effect estimates, and indications of the Maryland Scale rating we assigned to each 

study.  
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Analytic Approach 

A key challenge facing this research synthesis is that the number of eligible 

studies is small, and the interventions under consideration are heterogeneous. In 

light of these constraints, the use of a quantitative meta-analytic approach is not 

ideal. However, we have provided a qualitative review of the eligible 

interventions as chapter 3 in Davis et al. (2014). Here, our aim is to summarize 

these findings more succinctly. To that end, we report on mean estimates overall 

and for each intervention category using a quantitative meta-analytic approach, 

while still noting the ways in which their generalizability is limited.  

We deal in part with the heterogeneity of interventions by breaking them into 

five substantive categories, but within any given category, the number of studies 

is especially small. Moreover, each study considers only a subset of the dependent 

variables of interest, so not all dependent variables are represented within each 

intervention category, and in some cases, a particular dependent variable is 

examined by only one study in a given category. The consequence is that our 

ability to generalize beyond the studies is limited, and the fact that so few studies 

use designs that warrant causal inference exacerbates this limitation. For this 

reason, this article aims not only to report on average effects, but also to describe 

the attributes of interventions for which evidence is particularly strong. 

To summarize our findings for each intervention category and available 

outcome, we aggregate estimates using a DerSimonian-Laird random effects 
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model, in which each estimate is weighted by the inverse of its variance and by its 

difference from the mean effect (DerSimonian & Laird, 1986).3 Cochrane’s Q is 

used as a test of effect heterogeneity across studies, where the null hypothesis is 

that the true effects are homogeneous (DerSimonian & Laird, 1986). With such a 

small sample of studies, however, we may lack power to reject the null hypothesis 

of study homogeneity even if true effects are heterogeneous. In this case, we 

anticipate heterogeneous effects because of the diversity in interventions and 

methodological rigor.  

We generate meta-analytic estimates using the metaan package for Stata 

(Kontopantelis & Reeves, 2010). Two of the studies provide multiple estimates of 

reading effects. To address the dependence of same-study estimates within the 

same outcome category, we calculate a study-average effect and standard error 

following Borenstein and colleagues (2009), and assuming a correlation of 0.7 

between measures of different reading skills (Fuchs et al., 2001). Also, in our 

discussion of estimates by intervention category, we actually examine two types 

of reading outcomes separately: word-level reading skills such as sight-word 

 
3 The variance is the inverse of the squared standard error. The standard error is calculated as 

1 1 1 1
(1 ) (1 )t t t t c c c cp n p n p n p n

+ + +
− −

for dichotomous outcomes, with pt indicating 

treatment group probabilities and nt indicating treatment group sample sizes, etc. For continuous 

outcomes, it is calculated as 
2

2( )
t c

t c t c

n n d
n n n n
+

+
+

, where d2 represents the squared 

standardized mean difference (Bland & Altman, 2000; Wilson, 2011). 
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identification and decoding (sounding out unfamiliar words), and reading 

comprehension skills, such as understanding or drawing inferences about the main 

ideas of a passage. We take this approach because some of the reading 

interventions under consideration concentrate primarily on one type of skill or the 

other. 

In the next sections, we first present overall impact estimates across all study 

categories for the dependent variables of interest: intervention effects on academic 

test scores, on diploma completion rates while incarcerated, on employment rates 

after release, and on recidivism rates after release. Academic test score effects are 

scaled in standard deviation units,4 and effects on the other three dependent 

variables are presented as odds ratios. The odds of an event occurrence are 

defined as the probability that it occurs divided by the probability that it does not, 

and the odds ratio is defined as the odds of the event for the intervention group 

divided by the odds for the comparison group. An odds ratio greater than one 

indicates higher odds of the event (e.g., diploma completion, employment, or 

recidivism) among the intervention group, and an odds ratio between 0 and 1 

indicates that the odds of the event are lower among the intervention group. An 

odds ratio of 1 indicates no effect. We also consider the extent to which the 

 
4 Kratochwill and colleagues (2010) acknowledge the difficulty of presenting summary statistics 
for single-case design studies. In order to include these studies in our meta-analytic estimates, we 
calculate standardized mean differences using the preintervention and postintervention means of 
each student, and we calculate standard errors based on the total number of students in the study. 
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overall estimates depend on the methodological rigor of the studies (based on 

Maryland Scale ratings). We use Egger and Begg tests to assess evidence of 

publication bias. An Egger test is the intercept in a regression of the effect size 

divided by its standard error on the inverse of its variance. A Begg test, which we 

use in categories with only two studies, is the rank correlation between effect 

sizes and their variances (Egger et al., 1997). 

Results 

Before presenting estimates for each intervention category, we first briefly 

consider overall meta-analytic estimates across the 18 eligible studies for the four 

dependent variables of interest: academic performance, high school diploma or 

GED completion, postrelease employment, and postrelease recidivism. Given that 

these studies focus on distinct types of interventions, the overall estimates can be 

interpreted as the average effects of the juvenile correctional interventions in the 

eligible studies relative to the default educational programs in the study settings. 

Across all of the studies deemed eligible for synthesis, we have 14 reading or 

math effect estimates from 10 studies, two diploma completion estimates from 

two studies, two employment estimates from two studies, and eight recidivism 

estimates from eight studies. Forest plots of the estimates and confidence intervals 

for each study are shown in Appendix Figure A1, along with the weighted meta-

analytic means. The size of the squares represents the weight of each estimate in 

the analysis, with more precise estimates receiving greater weight. 
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Table 2 presents meta-analytic estimates and confidence intervals for each 

outcome, as well as the Cochrane’s Q test statistic (and an associated p-value) for 

effect heterogeneity. We are able to reject the null hypothesis of homogeneous 

effects only for recidivism (among all 8 studies), but as noted above, the small 

samples restrict the power of the heterogeneity tests. We continue to employ a 

random-effects approach throughout, in which we conservatively assume that the 

true effects are heterogeneous.  

<Insert Table 2 about here> 

In Table 2, we find that among the 14 reading or math effect estimates eligible 

for inclusion, the weighted mean effect is approximately 21 % of a standard 

deviation. All of these estimates are from studies with a Maryland Scale level of 3 

or higher (meaning they at least employ statistical controls for observed baseline 

differences), but when we limit the analysis just to studies with a Maryland Scale 

Level 5 (low-attrition randomized trials or strong single-case designs), we obtain 

the same estimate of about 0.21. Both estimates are statistically significant at the 

5 % level, with a confidence interval for the highest-rigor studies of 0.13 to 0.29 

of a standard deviation. 

We have only two studies that use diploma completion as a dependent 

variable, and two that use employment as a dependent variable. The estimated 

odds of diploma completion associated with participation in the intervention 

programs are more than three times the odds for those participating in default 
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programs, and the estimated odds of post-release employment for the intervention 

programs are 1.4 times the odds for those in the default programs. For both 

outcomes, estimates appear similar for the higher and lower rigor studies, but 

these estimates become useful only when we explore the program attributes in the 

next section. 

Among the eight studies examining post-release recidivism effects, the 

estimated odds of recidivism for students participating in the programs of interest 

are only 70 % of the odds of those participating in default programs, but this 

effect is not statistically distinguishable from zero, and moreover, five of the 

estimates come from studies with a Maryland Scale rating of only 2. Limiting the 

analysis just to studies with a rating of 3 or 5, the estimate is a nonsignificant 

0.95, and it is 1.04 (also nonsignificant) for the Level 5 study alone. 

Table 2 also includes test statistics for publication bias. If publication bias 

leads smaller studies to be published only when they show desirable effects, then 

the estimates’ precision and magnitude may be negatively correlated (or 

positively correlated in the case of recidivism estimates). If publication bias is not 

present, there should be no relationship between precision and magnitude, 

meaning that our Egger and Begg tests for such bias would not reject the null 

hypothesis. Though none of the publication bias tests are statistically significant 

in Table 2, we have very few studies in each category upon which to base a 

hypothesis test. We also include funnel plots in Appendix Figure A2, in which we 
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look for asymmetry in the relationship between precision and magnitude. Less 

vertical symmetry at the bottom of the plots than at the top indicates possible 

publication bias. In this case, the academic outcomes in the top left panel look 

reasonably consistent, and it is difficult to make a determination about diploma 

completion and employment with only two studies per plot. However, there is 

some visual indication of publication bias in the recidivism estimates, even 

though the Egger test coefficient is not statistically significant. This is consistent 

with the weaker general rigor of the recidivism studies in our sample relative to 

the studies with academic outcomes. 

We turn now to a discussion of findings for each intervention 

category:remedial academic instruction, computer-assisted instruction, 

personalized academic instruction, vocational training, and earning a GED while 

incarcerated. These findings are summarized in Table 3, which presents weighted 

meta-analytic means, confidence intervals, and Cochrane’s Q statistics for each 

dependent variable examined within each intervention category. Table 3 also 

notes the number of effects and studies underlying each estimate, and the 

Maryland Scale ratings of the studies. For simplification, we classify the basis for 

causal inference for a given intervention category and outcome as high if some 

underlying studies rate a 5 and none rates lower than a 3; as moderate if all rate a 

3, or some rate a 5 and some rate a 2; as lower if some rate a 3 and some a 2; and 

as lowest if all rate a 2. (In the sample, no studies used matched quasi-
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experimental designs that would have earned a rating of 4.) We consider the 

evidence for a category to be both compelling and significant if it is based on at 

least one Level 5 study and no Level 2 studies, and if it reaches statistical 

significance at the 5 % level. Because we have so few studies from which to 

extrapolate in each intervention category, we introduce each category with a brief 

discussion of relevant research conducted outside of juvenile correctional settings. 

<Insert Table 3 about here> 

Remedial Academic Instruction 

In recent years, a growing body of literature has questioned the effectiveness 

of remedial education for improving student outcomes. But this literature has 

largely focused on postsecondary education, where remedial education can slow a 

student’s progress and increase the cost of earning a degree, thereby acting as a 

potential deterrent to degree completion (Caldagno & Long, 2008; Martorell & 

McFarlin, 2011; Scott-Clayton & Rodriguez, 2012). In secondary education, the 

need to remediate the learning gaps of students who fall behind seems less 

controversial, the question being how best to do so. 

The three remedial academic  interventions eligible for inclusion in our 

analysis are Corrective Reading in three studies (Allen-DeBoer et al., 2006; 

Drakeford, 2000; Scarlato & Asahara, 2004), the Orton-Gillingham structured 

remedial reading program in one study (Simpson et al., 1992), and a program 

classified as “remedial education,” without descriptive details (Archwamety & 
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Katsiyannis, 2000) in a fifth study.   Corrective Reading is a commercially 

available, intensive reading program that emphasizes direct instruction and is 

designed for students whose reading skills are below grade level (McGraw Hill 

Education, 2013). In 2007, based on studies outside of correctional settings, the 

WWC deemed the curriculum to have potentially positive effects on alphabetics 

(e.g., phonics and decoding) and fluency (e.g., rate and accuracy), but no 

discernible effects on comprehension (What Works Clearinghouse, 2007, drawing 

on Torgesen et al., 2006). The second remedial intervention is the Orton-

Gillingham curriculum, a commercial reading program that targets students with 

dyslexia. Two research syntheses on the Orton-Gillingham conducted mainly 

outside of correctional settings found mixed effects (Ritchey & Goeke, 2006) or 

insufficient rigor on which to base conclusions (What Works Clearinghouse, 

2010). 

In our study sample, we estimate that the weighted mean effect of these 

remedial programs on word-level reading skills, such as correctly identifying 

familiar words or sounding out unfamiliar words, is more than half a standard 

deviation, at 0.534. Though this estimate’s basis for causal inference is reasonably 

high, with two Level 5 and one Level 3 studies, the combined sample size across 

the three studies is only 19, and the estimate is not statistically distinguishable 

from zero. The estimated effect of remedial education on reading comprehension 

is also large, at 0.526 of a standard deviation, and in this case is statistically 
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distinguishable from zero at the 5 & level. However, the basis for causal inference 

is only moderate, with two Level 3 studies, and with a combined sample of 72 

participants, the confidence interval is quite wide, ranging from about 6 to 100 % 

of a standard deviation. Finally, among the two studies that examine the 

association between remedial education and recidivism (combined n=568), we 

estimate a statistically nonsignificant odds ratio of 0.936. An important caveat, 

however, is that this estimate has a lower basis for causal inference, emerging 

from a large Level 2 and small Level 3 study.  

Given that the only statistically significant estimate in this category—on 

reading comprehension—has just a moderate basis for causal inference, we do not 

find compelling or statistically significant evidence in support of the remedial 

interventions in the analysis.  

Computer-Assisted Instruction 

Meta-analyses of the effects of computer-assisted learning outside of 

correctional-education settings have yielded mixed indications of these programs’ 

effectiveness in raising student achievement (Soe, Koki, & Chang, 2000; Slavin et 

al., 2008). But computer-based curricula vary widely, making it difficult to 

generalize about them as a class of interventions. We therefore focus our 

discussion on the three computer-assisted interventions that are included in our 

analysis: Read 180 (Loadman et al., 2011), Fast ForWord (Shippen et al., 2012), 
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and Tune in to Reading (Calderone et al., 2009). All three are rated Level 5 on the 

Maryland Scale, meaning that our basis for causal inference is strong. 

Read 180, published by Scholastic (n.d.), is a complete reading curriculum for 

upper elementary through high school that includes an adaptive, computer-

assisted component as well as teacher-led instruction, independent reading, and 

small-group reading. In previous reviews, the What Works Clearinghouse (2009) 

found potentially positive effects of Read 180 on reading comprehension and 

general literacy achievement, and Slavin et al. (2008) estimated a weighted mean 

effect of 0.24 of a standard deviation, though none of the underlying studies in 

either review was conducted in a juvenile correctional setting. . 

The Fast ForWord software intervention is published by Scientific Learning 

Corporation. Unlike Read 180, it is a completely computer-based curriculum 

designed for beginning readers (Scientific Learning Corporation, 2004). The 

developer of Fast ForWord, Scientific Learning Corporation (2004), did study the 

intervention with 29 youth incarcerated by the Virginia Department of 

Correctional Education, finding reading gains of 1.5 grade equivalents over a 

four-to-ten month period, but in the absence of a comparison group, the study 

rates a 1 on the Maryland Scale and is not eligible for inclusion in our analysis. 

Reviewing studies conducted outside of juvenile correctional settings, the What 

Works Clearinghouse (2013) found positive effects on alphabetics (e.g., 
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decoding), no effect on reading fluency (e.g., rate and smoothness), and mixed 

effects on reading comprehension. 

The final eligible computer-assisted intervention in our analysis is Tune in to 

Reading (TIR). Published by Electronic Learning Products, the software promotes 

fluency by teaching students to sing written words with the correct pitch and tone 

(Calderone et al., 2009). A small matching study without random assignment 

found positive effects as large as 0.98 of a standard deviation, though the study 

was not carried out in a correctional-education setting (Biggs et al., 2008).  

As shown in Table 3, our synthesis of computer-assisted instruction studies 

conducted in correctional settings includes one estimate for word-level reading 

skills, based on the FastForWord randomized trial, which found a negative and 

non-statistically significant effect of -0.123 of a standard deviation. Focusing on 

reading comprehension estimates across all three studies, we find a positive and 

statistically significant effect of 0.2 of a standard deviation. This effect is driven 

mainly by the Read 180 study, which included 1,245 participants, as compared to 

only 51 participants in the Fast ForWord study, and 103 participants in the Tune 

in to Reading study. Still, effect sizes were nearly identical, at 0.21 of a standard 

deviation, for Read 180 and Tune in to Reading. In contrast, Fast ForWord had a 

negative reading comprehension estimate of -0.17.  

Given that all eligible studies in this category come from well executed 

randomized trials (Level 5 studies), and that the weighted mean effect on reading 
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comprehension is statistically significant and positive, we conclude that 

computer-assisted instruction (especially as represented by Read 180 and Tune 

into Reading) holds promise for improving the reading-comprehension skills of 

incarcerated juveniles. 

Personalized Academic Instruction 

Personalized learning is a broad term in education literature, indicating that 

instruction is adjusted to fit the unique needs and developmental trajectories of 

each student. The notion of personalized learning as especially effective is based 

on Bloom’s (1984) “two-sigma problem,” in which he argued that individualized 

tutoring yielded gains two standard deviations higher than traditional classroom 

instruction. A subsequent meta-analysis placed the estimate closer to 0.79 of a 

standard deviation (VanLehn, 2011), but this is still a large effect. The challenge 

is that one-to-one teacher-student ratios are costly, so the question of how to cost-

effectively personalize learning remains open. 

Our meta-analysis includes five studies of personalized learning in juvenile 

correctional facilities, in which instruction was tailored to the individual needs of 

each student. The studies include a large randomized trial evaluating the Avon 

Park Youth Academy (National Council on Crime and Delinquency [NCCD], 

2009). This academy, operated by the Florida Department of Juvenile Justice, 

used an intensive, personalized instructional model tailored to each student’s 

academic development. It also included vocational programming within the 
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facility and aftercare upon release, including a 76 % reduction in probation 

officers’ caseload. The study, which included 714 participants, had no attrition 

and rates a 5 on the Maryland Scale. The category also includes a small study of 

the Regional Youth Educational Facility (RYEF) in San Bernardino County, 

California, a program that included six months of intensive, personalized 

instruction within the juvenile facility, followed by 4 to 6 months of aftercare 

supervision by a probation officer familiar with the youth through RYEF 

(Skonovd et al., 1991). This study, which included 45 participants, did not use 

random assignment or statistical controls, so rates only a 2 on the Maryland Scale. 

Two other eligible personalized education programs include a 143-student study 

of instruction customized to students’ rates of progress (Mayer & Hoffman, 

1982), and a 38-student study of individualized peer-tutoring program with a 1:1 

or 1:2 ratio relative to teacher-managed instruction with a ratio ranging from 1:3 

to 1:7 (Kane & Alley, 1980). Neither of these studies used random assignment, 

but both included pretest adjustments, resulting in a Level 3 Maryland Scale 

rating. Finally, the category includes a 20-student randomized trial of Corrective 

Reading in which a student-teacher treatment ratio of 4:1 was compared to a less-

personalized 12:1 ratio in the comparison group (Houchins, 2008). This study has 

low enough attrition to rate a 5 on the Maryland Scale, and includes pretest score 

adjustments. 
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In Table 3, we find that only the estimates for diploma completion and 

employment are statistically significant, with odds ratio estimates for personalized 

learning relative to default programs of 3.42 for diploma completion and of 1.45 

for postrelease employment. These are substantial effects based on a well 

executed random-assignment research design (NCCD, 2009), though they are 

admittedly based on only a single evaluation, the Avon Park program in Florida. 

In contrast, the estimated positive effect of 0.18 of a standard deviation for 

academic learning in reading or math, and the estimated reduction in recidivism 

by 42 % (given the odds ratio of 0.58), are not statistically distinguishable from 

zero. The latter is driven by the Level 2 RYEF study in San Bernardino County. 

The Level 5 Avon Park study found recidivism rates that were slightly higher 

(though not statistically significantly) among those randomized to the program, 

despite their having notably higher diploma completion and postrelease 

employment rates.  

Considering the category as a whole, we conclude that there is compelling and 

statistically significant evidence in support of personalized instruction for 

improving diploma completion and postrelease employment, but this evidence 

pertains only to the Avon Park Youth Academy, which was a particularly 

multifaceted and intensive program. 

Vocational /Career and Technical Education 
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Among the population of U.S. secondary school students at large, the 

prevalence of vocational training, now commonly termed career and technical 

education (CTE), declined between 1982 and 2004, with vocational credits 

accounting for 21 % of the credits earned by high school graduates in 1982, 

versus only 14 % in 2004 (U.S. Department of Education, 2013). (We use the 

term vocational education or CTE to reflect the language in the studies we 

synthesize in this section, though CTE is the more contemporary term.) In part, 

the decline was a response to concerns that lower achieving students were being 

tracked into vocational pathways that did not prepare them to succeed in an 

increasingly competitive and dynamic labor market (U.S. Department of 

Education, 2013). Evidence on the effectiveness of vocational education or CTE 

in raising academic outcomes is somewhat mixed (Bozick & Dalton, 2013; 

Kemple & Willner, 2008; Neild, Boccanfuso, & Byrnes, 2013). But insofar as a 

lack of marketable skills increases the appeal of criminal behavior (Becker, 1968), 

it is possible that juveniles involved in the criminal justice system may be 

especially likely to benefit from programs that emphasize vocational skills.  

In his aforementioned meta-analysis of 548 juvenile crime-reduction effect 

estimates for juvenile offenders, Lipsey (2009) considered studies of a variety of 

programs (educational and otherwise) designed to reduce youth recidivism, 22 % 

of which were conducted in juvenile facilities. He found that skill-building 

interventions—defined to include behavior management, cognitive-behavioral 
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therapy, social skills training, challenge programs, academic training, and job-

related interventions including vocational training—reduced subsequent 

recidivism by about 6 percentage points, though the effect was not statistically 

significant.  

Our own analysis of vocational and CTE programs identified three eligible 

studies of participation in a stand-alone vocational education or CTE program in a 

juvenile correctional facility. In a large but observational (i.e., nonrandomized) 

study, Roos (2006) examined the employment and recidivism rates for 

participants of the Re-Integration of Offenders–Youth (RIO-Y) career 

development course operated by the Texas Youth Commission. The RIO-Y study 

is unique in our review in that the comparison group did not receive an alternative 

instructional program during the intervention period, which was possible because 

all were 18 years of age or older.  The analysis adjusted for baseline demographic 

and risk-related covariates, so it warrants a Level 3 rating on the Maryland Scale. 

In another observational study, Wilson (1994) investigated the effects of 

vocational education or CTE in a juvenile correctional facility, but provided few 

details about the program. In addition, DelliCarpini (2010) capitalized on a policy 

shift at a New York State county jail, comparing youth exposed to a new set of 

vocational classes in business, drafting, and carpentry to those in earlier cohorts 

that had not had these classes. Neither the Wilson nor the DelliCarpini study 

adjusts for participants’ baseline characteristics, so both rate a 2 on the Maryland 
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Scale. All three studies are substantially larger than previously discussed studies 

of academic interventions (ranging from 302 in the Wilson study to 1,502 in the 

Roos study), but they are generally less rigorous in terms of the basis for causal 

inference.  

As shown in Table 3, the studies find positive and significant effects of 

vocational education for diploma completion, with an estimated odds ratio of 

2.59, and for employment, with an estimated odds ratio of 1.38. Both estimates 

are statistically distinguishable from zero at the 5 % level, though their confidence 

intervals are wide, and both are based on a single study—a Level 2 in the case of 

diploma completion (DelliCarpini, 2010), and a Level 3 in the case of 

employment (Roos, 2006). Though the estimated odds of recidivism appear 

reduced, at a ratio of 0.67, this estimate is not statistically different from zero and 

has a fairly weak basis for causal inference. 

Considering the vocational interventions in this analysis, we do not find 

compelling and significant evidence that these programs improved diploma 

completion or employment or reduced recidivism. Though the study estimates did 

show desirable effects for all three outcome types, the recidivism estimate is not 

statistically different from zero, and the research designs are not strong enough to 

warrant causal inferences. 

GED Completion 
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Extant evidence on GED attainment suggests that, when separated from 

ability and motivation, earning a GED may increase the earnings of high school 

dropouts by 10-19 % (Tyler, Murnane, & Willet, 2000), but the question most 

pertinent to this analysis is whether there are benefits to earning a GED while 

incarcerated. In a rigorous study focusing on incarcerated adults, Tyler and Kling 

(2007), found that earning a GED in prison yielded earning gains of 15 % in the 

first 2 years after release, though the benefit dissipated after the second year. In 

addition, they found that most of the benefit came from participating in a GED 

education program rather than from actually earning the GED. In a meta-analysis 

also focusing on incarcerated adults, Davis et al. (2013) found that that 

participating in a high school diploma or GED program reduced the odds of 

recidivism by 30 %. 

Two studies in our analysis examine the effects of GED attainment while 

incarcerated on postrelease recidivism. The particular challenge of these studies is 

that they focused not on participation in GED programs or on opportunities to 

earn a GED, but on actual attainment of the GED. This is a challenging 

independent variable because juveniles’ completion of a GED while incarcerated 

may depend on many factors, including their length of stay, academic 

preparedness, and underlying motivation. The studies in this category are 

therefore especially vulnerable to selection bias because they use an independent 
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variable that is strongly linked to individual motivation and ability, and yet they 

are unable to adjust for these attributes.  

The larger study, by Jeffords and McNitt (1993), examined reincarceration 

rates within 1 year after release among 1,717 youth in two juvenile correctional 

facilities in Texas. The smaller study, by Katsiyannis and Archwamety (1999), 

examined reincarceration rates within 3 years after release among 549 youth 

incarcerated in a Nebraska rehabilitation and treatment facility.  Both studies 

compared youth who earned GEDs while incarcerated to those who did not, but 

only Jeffords and McNitt (1993) adjusted for baseline demographic 

characteristics, earning a Level 3 on the Maryland Scale, while Katsiyannis and 

Archwamety (1999) earned a Level 2.  

In Table 3, we find that the mean precision-weighted odds ratio across the two 

studies is 0.534, meaning that those who earned GEDs while incarcerated had 

postrelease recidivism odds 47 % lower than those who did not. Though the 

estimate is significant at the 5 % level, selection bias is a particular concern for 

these studies. We conclude that obtaining a GED in a juvenile correctional facility 

is associated with lower recidivism, but the extent to which the GED causes this 

difference remains an open question. 

Discussion and Conclusion 

Considering What Works 
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Our synthesis of correctional education interventions for incarcerated 

juveniles reveals great heterogeneity in terms of interventions, methods, and 

outcomes of interest. Among the 18 eligible studies we identified, we classified 

the interventions into five categories: remedial academic education, computer-

assisted instruction, personalized instruction, vocational education, and GED 

completion. Studies that focused on academic outcomes were typically more 

rigorous but smaller than those that focused on recidivism. Diploma completion 

and employment were dependent variables in only two studies each.  

With such programmatic and methodological variation among a small number 

of studies, it is difficult to extrapolate clear lessons about what works in juvenile 

correctional education. Having said that, it is useful to consider in which types of 

programs and for which outcomes we have the most compelling evidence of 

positive effects. Limiting our discussion just to estimates that are statistically 

significant and for which there is a strong basis for causal inference (at least one 

Level 5 study and no Level 2 studies), we can identify some promising 

intervention categories. In particular, we find positive evidence for the effect of 

computer-assisted instruction on reading comprehension (0.21 of a standard 

deviation). This estimate is driven mainly by the Read 180 randomized trial 

(Loadman et al., 2011), which is by far the largest study in the category, but the 

estimate from the Tune In to Reading randomized trial is almost identical in 

magnitude (Calderone et al., 2009). 
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 We also find positive evidence for the effect of personalized instruction on 

diploma completion and postrelease employment, with odds ratios of 3.42 and 

1.45, respectively. However, these estimates are based only on a single 

randomized trial, the NCCD (2009) evaluation of the Avon Park Youth Academy, 

which also found no effect on recidivism. The Avon Park model included a 

particularly intensive and multifaceted approach to personalized learning, which 

involved not only personalized academic instruction, but also vocational learning 

opportunities, continuity in mentoring between incarceration and aftercare, and a 

lowered ratio of youth to probation officers in aftercare. 

Though we find some statistically significant estimates for interventions in 

each of the other categories, none are based on studies with a strong basis for 

causal inference, so we cannot conclude that the interventions caused the 

outcomes of interest.   

Key Insights for Researchers and Program Directors 

One lesson from this synthesis is that the field of juvenile correctional 

education is ripe for larger randomized trials. Loadman et al.’s (2011) Read 180 

trial and NCCD’s (2009) Avon Park Youth Academy trial suggest that such 

studies, though challenging to undertake, are feasible. Several of the smaller 

randomized trials we include here have noted the difficulties of high student 

turnover in correctional facilities, and of simply gaining permission to undertake 

research in these facilities (Calderone et al., 2009; Shippen et al., 2012). Such 
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research efforts will clearly take time to develop and execute. They will ideally be 

realized through long-term partnerships between researchers and correctional 

facilities. Because such partnerships take time to establish, there may also be a 

federal role in galvanizing them. The U.S. Department of Education Institute of 

Education Science’s grant program for supporting research partnerships between 

school systems and researchers offers one potential model. Guided by such 

partnerships, facilities can make increasingly evidence-based decisions that not 

only improve young offenders’ prospects but also reduce the social incidence of 

crime and delinquency. 

Also notable is the lack of rigorous quasi-experiments and natural 

experiments, such as a 2013 study by Aizer and Doyle (2013) that found negative 

effects of juvenile incarceration by capitalizing on naturally occurring random 

assignment to harsh judges. Studies that leverage random or nearly random 

processes that shape students’ access to particular programs can often yield causal 

estimates using only administrative datasets (Barrow & Rouse, 2005). Such 

designs, which are a mainstay of policy research by economists, have been slow 

to penetrate research in juvenile correctional settings. Whether this is due to the 

sensitivity and inaccessibility of administrative data in juvenile settings is unclear, 

but this, too, is an area in which research-practitioner partnerships may show 

promise. 
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Though the evidence base about what works in juvenile correctional education 

remains incomplete, the existing research does suggest promising directions for 

future programmatic investments. Program directors who make decisions based 

on extant evidence can help strengthen the research base by documenting their 

interventions and outcomes using the most rigorous methods at their disposal. 
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Table 1. Operational Definitions of Evidence Ratings on the What Works 
Clearinghouse and Maryland Scientific Methods Scales 

What Works 
Clearinghouse 
(WWC) Scale 

Maryland 
(MD) 

Scientific 
Methods Scale 

Joint Operational Definition 

Meets Standards 5 

Randomized, controlled trial with attrition below 
the liberal WWC threshold, or single-case designs 
with well-established pre- and post-intervention 
trends. 

Meets Standards 
with 
Reservations 

4 

Quasi-experimental design (or high-attrition RCT) 
in which the treatment and comparison groups are 
matched (within about 1/20th of a standard 
deviation) at baseline on at least age, prior offenses, 
baseline educational level, and time to data 
collection. Or single-case designs with moderately 
establish trends. 

Does Not Meet 
Standards 

3 

Treatment and comparison groups are matched on 
1-2 variables other than gender, and/or there are 
statistical controls for at least some baseline 
differences between groups other than gender. 

2 
No random assignment or matching, and no 
statistical controls for baseline differences between 
treatment and comparison groups. 

1 No separate comparison group. 
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Table 2. Overall Meta-Analytic Estimates for Each Outcome Type, By Maryland Scale Rating  

Category 
# of 

Effects 
# of 

Studies 
Wtd. 
Mean 

95% Conf. 
Interval 

Cochrane's Q 
(heterogeneity 

test) 

p on 
heterog. 

test 
Egger pub. 
bias coeff. 

Pub. bias 
p-value  

Reading or Math (SD)                 
MD 2, 3, or 5 14 10 0.206* 0.129 0.283 5.96 0.744 0.141 0.698 
MD 3 or 5 14 10 0.206* 0.129 0.283 5.96 0.744 0.141 0.698 
MD 5 9 6 0.206* 0.125 0.287 3.16 0.675 0.063 0.897 
Diploma Completion (OR)               
MD 2, 3, or 5 2 2 3.105* 2.385 4.041 0.97 0.325 - 0.317 
MD 3 or 5 1 1 3.420* 2.468 4.740     
MD 5 1 1 3.420* 2.468 4.740         
Employment (OR)                 
MD 2, 3, or 5 2 2 1.403* 1.161 1.694 0.07 0.798 - 0.317 
MD 3 or 5 2 2 1.403* 1.161 1.694 0.07 0.798 - 0.317 
MD 5 1 1 1.450* 1.056 1.992         
Recidivism (OR)                 
MD 2, 3, or 5 8 8 0.705 0.495 1.004 39.73 0.000 -1.885 0.387 
MD 3 or 5 3 3 0.950 0.738 1.223 3.02 0.221 -2.107 0.273 
MD 5 1 1 1.042 0.775 1.401         
* p<.05 for weighted mean estimates 
Notes: SD=standard deviation units; OR=odds ratios. The null hypothesis on the heterogeneity test is that 
effects are homogeneous across studies. The null hypothesis on the publication bias test is that there is no 
publication bias. Publication bias p-values for diploma completion and employment are based on Begg 
rather than Egger tests due to a very small number of estimates. 
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Table 3. Meta-Analytic Estimates for Each Intervention Category, by Outcome Type 

Intervention 
Type Dependent Variable # of 

Effects 
# of 

Studies 
Wtd. 
Mean 

95% Conf. 
Interval Q 

p on 
heterog. 

test 
Basis for Causal Inference 

Remedial 
Word-level reading 
(SD) 3 3 0.534 -0.388 1.456 0.34 0.843 High: 2 level 5, 1 level 3 

 
Reading 
comprehension (SD) 2 2 0.526* 0.056 0.996 0.05 0.823 Moderate: 2 level 3 

  Recidivism (OR) 2 2 0.936 0.210 4.162 6.98 0.008 Lower: 1 level 3, 1 level 2 

CAI 
Word-level reading 
(SD) 1 1 -0.123 -0.673 0.427     High: 1 level 5 

  
Reading 
comprehension (SD) 3 3 0.201* 0.120 0.283 1.79 0.409 High: 3 level 5 

Personalized Reading/Math (SD) 5 3 0.145 -0.129 0.420 1.64 0.439 High: 3 level 5, 2 level 3 

 Diploma Complet. (OR) 1 1 3.420* 2.468 4.740   High: 1 level 5 

 Employment (OR) 1 1 1.450* 1.056 1.992   High: 1 level 5 

  Recidivism (OR) 2 2 0.577 0.138 2.424 4.3 0.038 Moderate: 1 level 5, 1 level 2 

Vocational Diploma Complet. (OR) 1 1 2.59* 1.657 4.050     Lowest: 1 level 2 

 Employment (OR) 1 1 1.377* 1.089 1.742   Moderate: 1 level 3 

  Recidivism (OR) 2 2 0.669 0.307 1.459 8.86 0.003 Lower: 1 level 3, 1 level 2 
GED 
Completion Recidivism (OR) 2 2 0.534* 0.422 0.677 0.97 0.326 Lower: 1 level 3, 1 level 2 
* p<.05 for weighted mean estimates         
Notes: SD=standard deviation units; OR=odds ratios. The null hypothesis on the heterogeneity test is that effects are 
homogeneous across studies. 
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Figure 1. Screening Process for Manuscript Eligibility 
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Appendix Figure A1. Forest Plots with Overall Meta-Analytic Estimates and 
Confidence Intervals for the Four Dependent Variables of Interest 
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Appendix Figure A2. Funnel Plots of Overall Meta-Analytic Estimates for the 
Four Dependent Variables of Interest  
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Appendix Table A1. Details about Studies, Samples, and Effect Estimates in the Meta-Analysis 
Citation Treatment 

Condition 
Comparison 

Condition 
Setting Demographics NT NC Duration 

and 
Frequency 

Test Score 
Effects 

Diploma 
Completion/ 
Employment 

Effects 

Recidivism Effects MD 
Scale 

Remedial Academic Instruction          
Allen-DeBoer 
et al., 2006 

Corrective 
Reading 

Traditional 
language arts 
instruction 

Mental health 
treatment unit 
within a 
juvenile 
correctional 
facility 

Age: 16–18; 100% 
Male; 
75% African 
American; 
25% White; 
100% with 
learning 
disabilities; 
Baseline skills: 
4th-5th grade 

4 0 30 minutes a 
day, 5 days a 
week, for 9 
weeks (30 
lessons on 
average) 

Words Read 
Correctly per 
Minute, mean 
change: 35.75 
(0.806 SD, no 
hypothesis test) 
 

 
 

 5 

Drakeford, 
2002 

Corrective 
Reading 

Traditional 
language arts 
instruction 

Oak Hill 
Academy in 
Maryland 

Age: 12–21 (mean: 
17); 100% Male; 
100% African 
American; 
100% with history 
of educational 
disabilities 

6 0 One hour, 3 
times a 
week, for 8 
weeks (20 
lessons on 
average) 

Words Read 
Correctly per 
Minute, mean 
change: 9.17 
WPM (0.148 SD, 
no hypothesis test) 

  5 

Scarlato and 
Asahara, 2004 

Corrective 
Reading for 
(180 minutes 
per week) 

Reading 
Specialist for 60 
minutes twice a 
week, plus 225 
minutes of 
additional 
reading 
instruction (345 
min/wk) 

Residential 
juvenile 
treatment 
facility 

Age: 16–17; 
100% Male; 100% 
with learning 
disabilities or 
emotional 
disturbance; 100% 
read below grade 
level 

5 4 45 minutes, 
4 times a 
week for 19 
weeks 

Woodcock 
Reading Mastery,: 
Basic Skills: 0.69 
SD (p>.05);  
Reading 
Comprehension: 
0.67 SD (p>.05) 

  3 

Simpson, 
Swanson, and 
Kunkel, 1992 

Orton-
Gillingham 
structured 
remedial 
reading 
instruction for 
90 minutes a 
day in groups 
of 1–6 

Default 
language arts 
instruction for 
45 minutes a 
day in classes 
of about 12  

Two juvenile 
youth 
detention 
facilities 
(location not 
given) 

Age: 13–18; 100% 
Male;  
Baseline reading 
grade level: 4.4; 
100% learning 
disabled 

32 31 Actual mean 
dosage: 51.9 
hours in 
treatment 
group vs. 
46.0 in 
control 
group 

Woodcock 
Reading Mastery: 
0.86 years, or 0.51 
SD (p=.007) 
 

 Re-arrest within a 
year following 
release:   
-22 percentage 
points (p=.015) 
T: 41% 
C: 63% 

3  
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Citation Treatment 
Condition 

Comparison 
Condition 

Setting Demographics NT NC Duration 
and 

Frequency 

Test Score 
Effects 

Diploma 
Completion/ 
Employment 

Effects 

Recidivism Effects MD 
Scale 

Archwamety 
and 
Katsiyannis, 
2000 

Remedial 
education in 
math or 
reading 

Non-remedial 
education 

Nebraska 
Youth 
Rehabilitation 
and 
Treatment 
Center 

Age: 12–18; 
Mean IQ: 94.3; 
treatment students 
were at least one 
grade behind in 
remedial subject 

339  166 Not 
specified 

  Recidivism within 
1–7 years after 
release: +9.4 pctg. 
points (p<.05) 
T: 23.3% 
C: 13.9% 

2 

Computer-Assisted Instruction          
Loadman et 
al., 2011  

Read 180 
(Scholastic) 

Default English 
language arts 
instruction 

Eight Ohio 
Department 
of Youth 
Services 
facilities 

Age: 14–22, most 
in grades 9–10; 
96% Male; 
69% African 
American; 24% 
White; 
2% Hispanic; 
5% Other; 
48% with 
disabilities;  
100% baseline 
reading level at 
least basic but 
below proficient 

677 568 90 min., 5 
days a week, 
for 20 weeks 

Scholastic 
Reading Inventory 
(SRI) score:  0.21 
SD (p<.001) 
 

  5  
 

Shippen et al, 
2012 

Fast ForWord 
software-based 
beginning 
reading 
program 
(Scientific 
Learning) 

Default, 
individualized 
academic and 
vocational 
training  

Long-term 
maximum 
security 
juvenile 
facility in 
Alabama 

Age: 11–20 
(mean=16.3); 
100% Male 
53% African 
American; 
45% White; 
2% Other; 
Mean IQ: 78; 
18% with mild 
learning 
disabilities 

27 24 45 min., 5 
days a week, 
for 11 weeks 
(average=24 
days) 

Test of Word 
Reading 
Efficiency:   
-0.123 SD 
(p>.05)  
 
Woodcock 
Reading Mastery: 
-0.17 SD (p>.05) 

  5 
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Citation Treatment 
Condition 

Comparison 
Condition 

Setting Demographics NT NC Duration 
and 

Frequency 

Test Score 
Effects 

Diploma 
Completion/ 
Employment 

Effects 

Recidivism Effects MD 
Scale 

Calderone et 
al, 2009 

Tune in to 
Reading (TIR), 
a program to 
teach reading 
through 
singing 
(Electronic 
Learning 
Products) 

Default 
instructional 
program 
(namely, FCAT 
Explorer, an 
online, 
standards-based 
program) 

Six 
residential 
sites for 
juveniles in 
the Florida 
correctional 
system 

Ages not given; 
grades 7–11; 
100% Male 
52% African 
American 
13% Hispanic 
31% White 
44% with 
disabilities 

64 39 45 minutes, 
twice a 
week, for 9 
weeks 

Computer- 
adaptive cloze 
reading 
assessment, 0.206 
SD (p>.05) 

  5 

Personalized Academic Instruction         
National 
Council on 
Crime and 
Delinquency, 
2009 

Avon Park 
Youth 
Academy: 
Intensive, 
personalized, 
vocational and 
academic 
training with 
aftercare 

Default 
juvenile 
correctional 
programs 
within the state  

Florida 
Department 
of Juvenile 
Justice 
facilities 

Age: 16–18; 41% 
African American;  
14% Hispanic;  
44% White;  
38% with special 
needs; 
65% reading below 
grade 6; 100% 
with math skills 
below grade 6 

369 345 14.2 month 
average stay 
in facility 
(versus 11.2 
months for 
comparison 
group) 

 High school or 
GED completion 
by release: 27.1 
pctg. points (p<.01)  
T: 49.1% 
C: 22.0%  
 
Employment 1 year 
post-release: 8 
pctg. points (p=.02)  
T: 72.4% 
C: 64.4%, 

Re-arrest within a 
year:   1.0 pctg. 
point (p>.2) 
T: 57.2% 
C: 56.2% 

5 

Skonovd et 
al., 1991 

Intensive, 
competency-
based 
education with 
vocational 
training and 
aftercare 

Default 
programs for 
juveniles in the 
same county 

San 
Bernardino 
County 
Probation 
Department 
Juvenile Hall 

Age: 16–17; 21% 
African American;  
29% Hispanic; 
50% White 

25 20 6 months in 
juvenile 
facility and 
4–6 months 
in after care 

   Re-arrest or 
probation violation 
within 6 months:  
-29 pctg. points 
(p<.05) 
T: 16%;  
C: 45% 

2 

Mayer and 
Hoffman, 
1982 

Individualized 
academic 
instruction 

Group 
(classroom-
level) 
instruction 

Four youth 
offender 
facilities in 
Florida 

Ages not given; 
100% Male 
52% African 
American 
48% White 
 

68 75 10 months 
(frequency 
not given) 

California 
Achievement 
Test, (math, 
reading, 
language): 2 
months of 
learning (0.118 
SD, no hypoth. 
test) 

 
 

 3 
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Citation Treatment 
Condition 

Comparison 
Condition 

Setting Demographics NT NC Duration 
and 

Frequency 

Test Score 
Effects 

Diploma 
Completion/ 
Employment 

Effects 

Recidivism Effects MD 
Scale 

Kane and 
Alley, 1980 

Peer-managed 
instruction 
with tutor-
student ratio of 
1:1 to 1:2 

Teacher-
managed 
instruction with 
teacher- student 
ratio of 1:3 to 
1:7 

Minimum-
security 
juvenile 
institution in 
Minnesota 

Age: 12–17; 100% 
learning disabled; 
mean pretest math 
grade level: 6.0  

21 17 8 weeks (38 
45- minute 
class 
periods) 

Science Research 
Associates 
Mathematics 
Assessment: -
0.045 SD (p>.05)   

  3 

Houchins et 
al, 2008 

Corrective 
Reading: 
1:4 teacher-
student ratio 

Corrective 
Reading: 
1:12 teacher-
student ratio 

Long-term 
juvenile 
correction 
facility in a 
Mid-Atlantic 
State 

Age: 13–17 (mean: 
16.5); 
100% Male; 
64% African 
American; 
18% Hispanic; 
18% White; 
21% with 
learning/cognitive 
disabilities; 
58% with 
emotional or 
behavioral 
disabilities 

10 10 1 hour, 3 
times a 
week, for 7 
weeks (21 
sessions) 

Woodcock 
Reading Mastery,  
Word 
Identification: 
0.60 SD (p<.01);  
Word Attack: 0.50 
SD; (p<.01) 
 
Gray Silent 
Reading: 0.72 SD 
(p<.01) 

  5 

Vocational Education/CTE          
Roos, 2006 Re-Integration 

of Offenders–
Youth (RIO-Y) 
career 
development 
course 

No 
participation in 
a career 
development 
course 

Texas Youth 
Commission 
facilities 

Age: 18–21; 
34% African 
American; 38% 
Hispanic; 28% 
White 

582 920 30 days of 
instruction 
(versus none 
in 
comparison 
group) 

 Employment 1 year 
post-release, odds 
ratio: 1.39 (p<.01)  
 

Re-arrest within 1 
year, odds ratio: 
0.97 (p=.8) 

3 

Wilson, 1994 Vocational 
education 
elective 
participation in 
facility (auto, 
business, 
construction, 
food, special 
services) 

Participation in 
nonvocational 
education 

Colorado 
Division of 
Youth 
Services 
facilities 

Age: 11–18; 100% 
Male; 
16% Black; 34% 
Hispanic; 48% 
White; 2% Other 

159 143 Not reported    Reincarceration 
within 5 years:      
-17.1 pctg. points 
(p<.05) 
T: 61.2% 
C: 78.3% 

2 
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Citation Treatment 
Condition 

Comparison 
Condition 

Setting Demographics NT NC Duration 
and 

Frequency 

Test Score 
Effects 

Diploma 
Completion/ 
Employment 

Effects 

Recidivism Effects MD 
Scale 

DelliCarpini, 
2010 

Vocational 
education 
program 
availability 
(business, 
drafting, 
carpentry) 

Participation in 
default 
educational 
program 

Eastern 
Suffolk 
BOCES 
Program for 
Incarcerated 
Youth in NY 
State 

Age: 16–21; No 
additional 
demographic 
information 
provided 

465 581 8 week 
module 
(daily 
instruction 
implied) 

 GED pass rate: 7.6 
percentage points 
(p<.001) 
T: 13.1% 
C: 5.5% 

 2 

GED Completion           
Jeffords and 
McNitt, 1993 

GED 
completion in 
facility 

No GED 
completion in 
facility 

Texas Youth 
Commission 
or Gulf Coast 
Trades Center 
programs  

Age: 16–21; No 
additional 
demographic 
information 
provided 

475 124
2 

Not reported   Reincarceration 
within 1 year: -5.8 
pctg. points (p<.01) 

3 

Katsiyannis 
and 
Archwamety, 
1999 

GED 
completion in 
facility 

No GED 
completion in 
facility 

Youth 
rehabilitation 
and treatment 
facility in 
Nebraska 

Age: 12–18; 100% 
Male 

284 265 At least 4 
months 
spent in 
facility 

  
 
 

Reincarceration 
within 3 years:  
-12.5 pctg. points 
(p<.01)  
T: 47.5% 
C: 60.0%  

2 
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