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Improving Outcomes for Struggling Readers: 

Evidence from a Randomized Trial of HEROES 

 

Amid steep declines in American students’ reading achievement levels, there is a 

pressing need to intervene early with evidence-based instruction for young students who struggle 

with reading. This paper reports results from a randomized controlled trial (RCT) of Helping 

Early Readers Obtain Excellence in Special Education (HEROES), an early literacy intervention 

originally developed for children placed in special education for reading instruction. The RCT 

included 65 teachers—some special education and some not—and their 130 students ages 6-9, in 

school years 2021-22 to 2023-24. Teachers assigned to HEROES participated in graduate-level 

coursework, implemented HEROES with students in three 35- to 40-minute one-to-one lessons 

per week, received support from school visits by coaches, and accessed shared instructional 

resources. HEROES had a significant positive impact on sight word recognition and reading 

fluency with effect sizes of 0.23 and 0.30, respectively. There is also suggestive evidence of an 

effect on reading comprehension (effect size of 0.23; p=.09). These findings add to the growing 

evidence base for HEROES and contribute to the growing corpus of post-COVID early literacy 

intervention research. 

 

Keywords: HEROES, early literacy, struggling readers, impact evaluation  
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Introduction 

The Need for Evidence-Based Literacy Interventions  

The passage of the Every Student Succeeds Act (ESSA) in 2015 created a renewed 

emphasis on the use of evidence-based instructional practices and underscored the general need 

for effective reading instruction for early readers, an issue long acknowledged by researchers 

(Gersten et al., 2008; Griffin et al., 1998; Torgesen et al., 2001). The COVID-19 public health 

emergency, which caused nationwide learning disruptions, only exacerbated that need with 

reading scores dropping significantly for elementary students from 2019 to post-pandemic times, 

particularly in high-poverty schools (Kuhfeld et al., 2023; National Assessment of Educational 

Progress [NAEP], 2024).  

The purpose of this paper is to share results from a randomized controlled trial (RCT) of 

Helping Early Readers Obtain Excellence in Special Education (HEROES), an early literacy 

intervention originally developed for beginning readers placed in special education for literacy 

instruction. HEROES was previously developed and evaluated with a quasi-experimental trial, 

which informed the design of the current iteration of HEROES. Findings help address the acute 

need to develop and disseminate information about evidence-based literacy interventions.  

The HEROES Model: Early Development 

HEROES is an early literacy intervention designed to supplement reading instruction for 

students ages 6-9 who are at a beginning reading level and performing well below grade-level 

expectations for reading. The third and fourth authors of this paper developed the intervention 

from 2015 to 2018 in school settings with the involvement and feedback of special education 

teachers and administrators (Authors, 2021).  



IMPROVING OUTCOMES FOR STRUGGLING READERS 

4 

The initial design consisted of three 35- to 40-minute lessons per week with the teacher 

and student working one-to-one outside of the classroom setting during the school day.1 Lesson 

components included instruction in fluent and phrased reading, formative assessment of 

independent oral reading, scaffolded decoding while reading text, and weekly administration of a 

one-minute timed word identification test of high frequency words called Word Identification 

Fluency (WIF; Zumeta et al., 2012).  

Professional development was delivered by trained HEROES coaches. Teachers 

participated in two graduate classes, one in fall and one in spring, coinciding with the teaching of 

children, in which teachers learned literacy theory, the lesson components, and how to scaffold 

learning. The coaches lectured and demonstrated the instructional methods used in each lesson 

component and provided hypothetical examples and ways of responding to students’ word-

solving attempts. The coaches also guided teachers’ observations, discussion, and analysis of 

teaching and learning during live lessons which took place during most class meetings and 

during school visits to individual teachers.  

Findings from a quasi-experimental study conducted by an external evaluator showed 

that students who received this initial version of HEROES (n = 329) significantly outperformed 

comparison students (n = 161) on a general reading achievement measure (effect size = 0.25) and 

a word recognition task (effect size = 0.17) (Authors, 2021). These results were very promising 

in that the effect sizes were comparable to those reported in three meta-analyses of interventions 

for at-risk young readers (Gersten et al., 2020; Neitzel et al., 2022; Wanzek et al., 2018). Gersten 

et al. and Wanzek et al. found overall average effects on various reading outcomes of 0.39, but 

adjusted effects after considering publication bias of 0.32 (Gersten et al.) and 0.28 (Wanzek et 

 
1 See Authors (2021) for a complete description of and theoretical rationales for the initial design elements. 
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al.). Neitzel et al. computed an average effect of 0.23, but with no adjustment for publication bias 

provided.  

Two of these three meta-analyses examined the potential moderating effects of tested 

outcome domain. Gersten et al. found unadjusted-for-bias effects of 0.41, 0.31, and 0.32, 

respectively, in word or pseudoword reading, fluency, and reading comprehension. The outcome 

domain effects found by Neitzel et al. were 0.14 for general reading achievement, 0.28 for 

alphabetics, 0.27 for fluency, and 0.21 for comprehension, although the effect for comprehension 

was not significantly greater than the 0.14 alphabetics effect (the reference domain).  

Thus, given the comparatively significant positive effects from the evaluation of 

HEROES in its development phase, the third and fourth authors moved to the current phase to 

refine the design and conduct a more rigorous evaluation. In this paper, we describe the 

refinements made to the design and report the outcomes of the second external evaluation, this 

time using a randomized controlled trial (RCT). 

HEROES Model: Refinement and More Rigorous Evaluation  

Refinements to Eligibility Criteria  

During the development phase, it became evident that the target student population did 

not always have an individualized education plan (IEP) and were not always being taught by a 

special educator. Instead, some were waiting for assessments and identification in their schools 

and being taught by non-special education teachers. Therefore, to better reach the target 

population, the eligibility criteria were broadened to include students and teachers beyond 

special education settings. The IEP requirement became optional, and the eligible population was 

defined as “identified or at risk of being identified for special education services,” a 

classification commonly used to denote students in need of an intensive intervention who may or 
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may not yet have an IEP (see Vaughn et al., 2014). Likewise, teachers no longer needed to be 

working in a special education capacity, but they did need to be providing supplemental reading 

instruction to the targeted student population.  

Refinements to Instruction 

Two modifications were made to the original HEROES lesson format. Running Records 

(Clay, 2001), an oral reading formative assessment tool, was replaced with one developed for the 

intervention called the Record of Decision Making (RODM).2 This change was motivated both 

by empirical research and strong theory. First, researchers have reported wide variation in 

teachers’ accuracy with administering and interpreting Running Records (Rodgers et al., 2023), 

as well as relatively low reliability for Running Records scores (D’Agostino, et al., 2021). 

Although accuracy and reliability can be improved with training, the amount of training and the 

time required were factors that discouraged the use of Running Records in this intervention 

setting. Moreover, Running Records did not provide teachers with an analysis of the phonic 

elements that students were using and neglecting in their decoding attempts, an important focus 

of HEROES instruction.  

A second change made to the instructional framework was to have teachers administer 

the one-minute Word Identification Fluency (WIF) test in each lesson, instead of weekly. Having 

multiple administrations each week reduced the probability of missing scores if a student 

happened to be absent that day. More importantly, the WIF is an excellent tool for monitoring 

the progress of beginning readers (Fuchs et al., 2004; Zumeta et al., 2012) and so, more frequent 

administration provided better quality feedback to teachers and coaches about students’ progress. 

 
2 Neither formative assessment was used for the evaluation; they were for teacher and coach use only to plan 

teaching. 
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Thus, the resulting refined HEROES logic model depicted in Figure 1, supported by 

strong theory and empirical research (Authors, 2021) articulates that through graduate 

coursework, coaching, and intensified student instruction in the HEROES lesson format, teachers 

will implement HEROES with fidelity, share best practices through an online network, and 

develop expertise in formative assessment and scaffolded instruction. These mediating factors 

are expected to increase students’ reading skills and decrease the intensity of future instruction 

that students need to be successful with beginning reading.  

Current Evaluation 

The current evaluation was an experimental evaluation of the refined version of HEROES 

conducted by an independent third-party evaluator.3 This teacher-level RCT of HEROES 

included three cohorts of teachers and their students; each cohort participated in the evaluation 

for one school year between 2021-22 and 2023-24. The evaluation design was preregistered in 

the Registry of Efficacy and Effectiveness Studies (Registry ID XXXX.X) before outcome data 

collection began.  

Research Questions  

Our preregistered evaluation plan specified three confirmatory research questions that 

were the focus of the evaluation: 

 
3 The first two authors of the paper (XX and XX) were the external evaluators and conducted this evaluation 

independently. The independent evaluation team conducted random assignment, collected student test data and 

analyzed all impact study data. The third and fourth authors of the paper (XX and XX) were project directors for the 

federal grant supporting this research and led the intervention’s development as well as recruitment efforts for the 

evaluation. 
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• For beginning readers ages 6-9 identified or at risk of being identified for special 

education services, what is the impact of one year of exposure to HEROES: 

o On their sight word recognition skills? 

o On their reading fluency skills? 

o On their reading comprehension skills? 

Given that the evaluation began in the 2021 school year in which schooling was 

profoundly impacted by the COVID-19 public health emergency, we posed additional 

exploratory research questions focused on the experiences of “complier” students who 

participated in HEROES implemented as designed: 

• For beginning readers ages 6-9 identified or at risk of being identified for special 

education services, what is the impact of one year of participating in HEROES 

implemented as designed: 

o On their sight word recognition skills? 

o On their reading fluency skills? 

o On their reading comprehension skills? 

Methods 

Study Sample 

The third and fourth authors of this paper recruited university partners to provide 

HEROES graduate courses during the evaluation. Those partnering faculty identified school 

district personnel who might be interested in implementing HEROES in their schools. The 

resulting sample included 16 school districts across eight states in the midwestern, southern, and 

western United States.  
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For the three years of the evaluation, prior to the start of each school year, teachers within 

these districts were invited to express interest in HEROES by submitting an application in which 

they identified two eligible students they would be teaching in the coming school year. 

Administrators were required to allow time in the teacher’s teaching schedule to provide one-to-

one instruction to these students for at least three 35- to 40-minute lessons weekly. To be 

eligible, the students had to be:  

• Between the ages of 6 and 9 years old. 

• Reading at below a mid–grade 2 reading level. 

• Receiving or in need of receiving an alternative or a supplemental reading program.  

• Identified or at risk of being identified as needing additional services for reading because 

of unexpected difficulties with any of the following: 

o Accurate or fluent word recognition. 

o Spelling and decoding. 

• Permitted by their parents to participate in the HEROES evaluation, if permission was 

required by the district.4 

School personnel used their typical school-level protocols to identify students. Students were 

ineligible if their reading difficulties were expected, meaning it had already been determined by 

school personnel that the reading difficulties were the result of sensory impairments such as 

deafness, blindness, emotional disorders, or intellectual disability.5 All applications to participate 

 
4 Almost all districts required parent permission for participation in the evaluation. A small number of districts 

required only parent notification. Additional details about the parent permission process are in the appendix. 

5 See Compton et al. (2012) for more information about categories used in the Individuals with Disabilities 

Education Act. 
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were screened for eligibility by the HEROES program manager. Any questionable cases were 

discussed with the project directors who made final decisions on eligibility. In the few cases 

when students were deemed ineligible, it was typically because their reading difficulties were 

already determined to be due to an intellectual disability.  

Across the three evaluation years, a total of 65 eligible teachers submitted applications, 

which included information about the two students they planned to teach (n=130), along with 

signed memorandums of agreement from their administrators. The 65 teachers had on average 14 

years teaching experience, and 75 percent had worked as special education teachers in their 

careers. The majority of teachers in the sample had a master’s degree (29 percent) or a master’s 

degree plus coursework (32 percent).  

The teachers worked in 54 unique schools—43 schools had a single participating teacher, 

and 11 schools had two participating teachers. No school had more than two participating 

teachers. Fifty percent of the schools were in suburban areas, 19 percent were in rural areas, 17 

percent in fringe/rural areas (geographically close to an urban area), and 15 percent in urban 

locales. More than 70 percent of students were eligible for free or reduced-price lunch. 

Each year, the external evaluators (first and second authors) randomly assigned the 

eligible teachers and their two students to either a “treatment” group who received HEROES 

(training and coaching) and delivered HEROES instruction as a supplement to students’ typical 

reading curricula or a “control” group who taught their typical reading curricula as “business as 

usual” to the two identified students. Within each evaluation year, random assignment occurred 

within “blocks” that often, but not always, corresponded to district.6 Across the three years, 

 
6 On average across 18 randomization blocks, we randomly assigned 3.6 teachers to 2.1 HEROES slots. See the 

appendix for additional description of randomization blocks. 
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random assignment of the 65 teachers resulted in 37 teachers being offered access to HEROES 

and 28 teachers assigned to the business-as-usual control group.7 

Teachers were not required to provide the names of programs in use for core or modified 

instruction because the goal was to test the efficacy of a refined HEROES against business as 

usual, not any specific program. The decision not to collect names was well aligned with the 

preference of many school administrators who did not want specific programs named in the 

study.  

Counterfactual Student Experiences  

Teachers in both the treatment and control groups completed a separate “entry survey” 

for each student early in the school year in which they participated in the evaluation. The survey 

collected the student’s demographics, special education status, and any documented disabilities. 

The survey also asked about the intensity and format of the student’s reading instruction for the 

upcoming school year.  

Teacher responses on the entry survey provide insight into the counterfactual experiences 

of the control group.8 Teachers reported the setting, nature, and provider of their core reading 

instruction as well as the setting and format of their modified reading instruction, if applicable. 

Most students assigned to the control group (89 percent) received their core reading program in 

the classroom and most received supplemental instruction that modified the core (86 percent). 

About half (54 percent) of that modified instruction occurred in small groups and nearly half (46 

 
7 Teachers were made aware of their assignment to HEROES or the control group after random assignment was 

complete. Data collectors were not aware of the teacher’s intervention assignment.  

8 All teachers in the control group completed the survey, so bias due to attrition is not a concern. 
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percent) occurred one-to-one. On average, students in the control group received 121 

supplemental minutes weekly compared to 106 supplemental minutes for the treatment students. 

Data and Measures 

Student Outcome Measures  

The evaluation’s preregistered confirmatory outcomes fall in three domains: phonics and 

related alphabetics, reading fluency, and reading comprehension. We selected these domains 

because the key purpose of reading is to comprehend text. To do so, students must sufficiently 

develop their word recognition and automaticity skills and read in a fluent and phrased manner 

(Hiebert, 2025; Kuhn et al., 2010; Rodgers et al., 2025). 

Separate from the assessments that teachers administered while delivering HEROES 

instruction, the evaluation tested each participating student twice: once shortly after the start of 

the school year in which they participated in the evaluation (baseline) and again the following 

spring before the end of that school year (follow-up). The independent evaluators tested sight 

word recognition (in the phonics and related alphabetics domain) using the Slosson Oral 

Reading Test (SORT-R; Slosson & Nicholson, 2015). They also tested the reading fluency and 

reading comprehension domains using the Gray Oral Reading Test (GORT-5 Fluency, GORT-5 

Comprehension; Bryant, 2012).9 The SORT-R and GORT-5 tests both are standardized, valid, 

reliable, and independent of the HEROES intervention and its developers. 

 
9 The body of the preregistered evaluation plan lists all three confirmatory outcomes that we analyzed. However, the 

preregistered evaluation plan links to a document called “HEROES confirmatory contrasts REES” that erroneously 

lists only two confirmatory outcomes (the SORT-R and the Observation Survey of Early Literacy Achievement 

(OSELA)). In designing the evaluation, we had considered administering the OSELA but decided to replace it with 

the GORT-5. We did not administer the OSELA.  
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The SORT-R consists of 200 words arranged into lists of 20 words, with each list 

increasing in grade-level difficulty. A student’s score on the SORT-R is an indication of their 

reading grade level. The SORT-R has demonstrated validity with other standardized reading 

tests, such as correlations of .90 with the Letter Word Identification raw scores from the 

Woodcock-Johnson Test of Achievement, .90 with the Reading Recognition raw scores from the 

Peabody Individual Achievement Test, and .83 with the Reading Comprehension raw scores 

from the Peabody Individual Achievement Test. The test-retest reliability coefficient for the 

SORT-R is .98 (Slosson & Nicholson, 2002).  

The GORT-5 has two equivalent exam forms consisting of 16 developmentally 

sequenced reading passages, each with five comprehension questions. The GORT-5 has 

demonstrated validity; internal consistency coefficients exceed .90, and test-retest reliability 

coefficients for the reading fluency and comprehension subscales are .90 and .82, respectively 

(Wiederholt & Bryant, 2012). Students were randomly assigned an exam form at baseline within 

randomization block, treatment status, and data collection window; they were tested with the 

opposite form at follow-up. This counterbalanced administration ensured that each time students 

were tested, roughly half the treatment group and half the control group, on average, were tested 

with each form. 

Analyses used the “standard” and “scaled” scores for the SORT-R and GORT-5, 

respectively. We converted raw scores to standard or scaled scores based on age at assessment 

using crosswalks provided by assessment publishers (Slosson, 2008; Wiederholt & Bryant, 

2012). These scores facilitate comparison of skill levels for students of different ages. The mean 

standard score for the SORT-R is 100, with a standard deviation of 16 at all age levels. The mean 

scaled score for the GORT-5 is 10, with a standard deviation of 3 at all age levels. 
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Covariates  

In designing the evaluation, our power analysis indicated a need to randomize 90 teachers 

and 180 students to have sufficient statistical power to detect impacts of a meaningful 

magnitude. Our preregistered evaluation plan described our intention to incorporate several 

covariates in the analysis at both the student and teacher levels for improved precision, including 

gender, grade, age, race, special education status, and assessment pretests. In the analyses below, 

we refer to this as the “preregistered set” of covariates.10 The sources for these covariates were 

the entry surveys that teachers completed for each student and the student assessments 

administered at baseline.11 

However, our preferred analyses deviate from the preregistration and include only student 

age and assessment pretests as covariates. We call this the “limited set” of covariates. We prefer 

it to the preregistered set of covariates for two reasons. First, there were 12 students for whom 

we were able to collect assessment data but whose teachers did not complete an entry survey, 

resulting in non-trivial missingness to covariate data.12 Second, the analytic sample was smaller 

by roughly one third than anticipated when we designed the evaluation. This implies more 

limited degrees of freedom for conducting the planned analyses.  

 
10 Specifically, the preregistered set of covariates included baseline student achievement, age, presence of IEP, 

gender, eligibility for free/reduced-price lunch, race/ethnicity, grade, and documented disability, as well as teachers’ 

highest level of education. 

11 The evaluation’s assessors also collected student age at the time of baseline assessment. 

12 We use dummy variable imputation for missing data when analysis includes covariates based on the survey, 

setting them equal to the average (within randomized group) and adding indicators for their missingness to the 

model. 
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Participating in HEROES Implemented as Designed 

To better understand program implementation, we defined an indicator for students 

participating in HEROES implemented “as designed”, as follows:  

• The student’s teacher and their teacher’s coach adequately implemented the 

program’s three key components: 

 Training—Teacher enrolled in at least two graduate-level courses.  

 Instruction—Teacher provided HEROES lessons in a one-to-one format, 

included all HEROES lesson elements in each lesson, and collected 

progress monitoring data in 85 percent or more lessons.  

 Coaching—Coach provided three or more school visits to each teacher13 

and reviewed student progress monitoring records at least every other 

week.   

• The student received HEROES lessons at least twice weekly14 for 35-40 minutes; 

and 

• The student and their teacher participated in the HEROES program for the entire 

school year (with the exception of students who made adequate progress and no 

longer required HEROES). 

 
13 In school year 2021-22, coaches were expected to provide two or more school visits. In subsequent years, coaches 

were expected to provide at least three visits. 

14 The logic model indicates that implementing three weekly HEROES lessons per week is ideal. For this analysis, 

we set the threshold for an adequate number of lessons per week at two based on analyses of previous data 

indicating that two lessons per week was sufficient for student progress. 
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Analytic Approach 

Impact of HEROES 

We estimated the average student-level impact of HEROES using the result of random 

assignment, regardless of whether students actually received HEROES (the intent-to-treat, or 

ITT). We used regression adjustment to estimate this impact for four reasons. First, the 

regression incorporates covariates to control for any imbalances between the treatment and 

control groups. Second, the regression produces a single precision-weighted overall impact 

estimate across all randomization blocks. Third, the regression includes dummies for 

randomization blocks to account for differences in the probability of assignment to HEROES 

across blocks. Last, the regression includes teacher-level random effects so that variance 

estimates are corrected for students being the level of analysis and teachers being the level of 

randomization.15 

Specifically, we estimated the ITT impact using the following statistical model: 

 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖∗ + 𝛽𝛽2𝑇𝑇𝑗𝑗𝑗𝑗 + 𝑿𝑿𝑖𝑖𝑖𝑖𝑖𝑖′ 𝚪𝚪 + 𝛙𝛙𝒃𝒃 + 𝜇𝜇𝑗𝑗𝑗𝑗 + 𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖 (1) 

 

where 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 is the outcome of interest for the ith student of the jth teacher in randomization block b; 

𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖∗  is the baseline measure of the outcome; 𝑇𝑇𝑗𝑗𝑗𝑗 is an indicator for whether teacher j in 

randomization block b was randomly assigned to HEROES or to control; and 𝑿𝑿𝑖𝑖𝑖𝑖𝑖𝑖′  is a vector of 

other covariates. The model also includes a vector of fixed randomization block indicators (𝛙𝛙𝒃𝒃). 

 
15 A small number of schools (11 out of 54) have multiple teachers, creating the potential for school-level variance. 

Because of the small number of schools with multiple teachers and the random assignment of teachers to study 

groups, our preferred model includes only a single level of clustering (students within teachers). However, our 

confirmatory findings are robust to using a three-level model that also captures this school-level variance. 
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The teacher-level term (𝜇𝜇𝑗𝑗𝑗𝑗) accounts for the correlation in outcomes of students who have the 

same teacher. Our preferred analysis treats this term as a teacher-level random effect, assumed to 

be normally distributed.16 The model also includes a student-level error term (𝜀𝜀𝑖𝑖𝑖𝑖𝑖𝑖). The 

coefficient of interest is 𝛽𝛽2, the coefficient on the treatment indicator. 

Given the small number of students per teacher (n=2) and the mixed performance of 

maximum likelihood estimation with small samples (McNeish, 2017), we estimated the model 

using restricted maximum likelihood and applied the correction proposed by Kenward and Roger 

(1997). After estimating each statistical model, we calculated and reported corresponding effect 

sizes (Hedges’ g) for each outcome.17  

Impact of Participating in HEROES Implemented as Designed 

Our analysis indicated mixed findings for students participating in HEROES 

implemented “as designed.” As a result, we also estimated the impact of HEROES for the subset 

of students who participated in the program implemented as designed using a standard approach 

to estimating complier average causal effects (CACE). This stands in contrast to our ITT 

estimates of the impact of HEROES, which average across all teachers and students that were 

randomized (whether they participated in the program implemented as designed or not).  

Following common practice, we estimate the CACE using two-stage least-squares within 

an instrumental variables framework (Angrist & Pischke, 2009). This approach leverages the 

 
16 We also explored the robustness of the findings to estimating Equation (1) via ordinary least squares and adjusting 

the standard errors for the clustering of students within teachers (instead of mixed modeling with a teacher-level 

random effect). See Appendix Table A6. 

17 Effect size calculations used the formula for the “effect size of interest for cluster-level assignment studies” 

(Hedges’ g) as defined by the What Works Clearinghouse (2022, pp. 170-171).  
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variation in participation in HEROES implemented as designed that was induced by random 

assignment to estimate the impact for only those students who participated in HEROES 

implemented as designed.  

Specifically, we estimated the CACE impact using the following statistical models: 

 𝐷𝐷𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛾𝛾0 + 𝛾𝛾1𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖∗ + 𝛾𝛾2𝑇𝑇𝑗𝑗𝑗𝑗 + 𝑿𝑿𝑖𝑖𝑖𝑖𝑖𝑖′ 𝚲𝚲 + 𝝓𝝓𝒃𝒃 + 𝜂𝜂𝑖𝑖𝑖𝑖𝑖𝑖 (2) 

 

 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖 = 𝛿𝛿0 + 𝛿𝛿1𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖∗ + 𝛿𝛿2𝐷𝐷𝚤𝚤𝚤𝚤𝚤𝚤� + 𝑿𝑿𝑖𝑖𝑖𝑖𝑖𝑖′ 𝛀𝛀 + 𝝍𝝍𝒃𝒃 + 𝜔𝜔𝑖𝑖𝑖𝑖𝑖𝑖 (3) 

 

where 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖, 𝑌𝑌𝑖𝑖𝑖𝑖𝑖𝑖∗ , 𝑇𝑇𝑗𝑗𝑗𝑗, and 𝑿𝑿𝑖𝑖𝑖𝑖𝑖𝑖′  are unchanged from model (1); 𝐷𝐷𝑖𝑖𝑖𝑖𝑖𝑖 is an indicator for whether the 

ith student of the jth teacher in randomization block b participated in HEROES implemented as 

designed; and 𝐷𝐷𝚤𝚤𝚤𝚤𝚤𝚤�  is the predicted value of 𝐷𝐷𝑖𝑖𝑖𝑖𝑖𝑖 from estimating model (2). Like model (1), 

models (2) and (3) include a vector of fixed randomization block indicators (𝝓𝝓𝒃𝒃 and 𝝍𝝍𝒃𝒃, 

respectively). The coefficient of interest in this analysis is 𝛿𝛿2. We adjusted standard errors for 

clustering at the teacher level. 

In terms of intuition, the two-stage least-squares procedure first estimates the effect of 

random assignment on participating in HEROES implemented as designed and then estimates the 

effect of (predicted) participation in HEROES implemented as designed on the confirmatory 

outcome measures (What Works Clearinghouse, 2022). In the parlance of instrumental variables, 

this analysis uses the indicator for random assignment to treatment (𝑇𝑇𝑗𝑗𝑗𝑗) as the instrument for the 

endogenous 𝐷𝐷𝑖𝑖𝑖𝑖𝑖𝑖.  
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Findings 

Attrition 

We collected outcome data from nearly all teachers and students who were randomly 

assigned.18 Of the 37 clusters of teachers and students assigned to the treatment group, 35 appear 

in the analytic sample; all 28 clusters of teachers and students assigned to the control group are 

also in the analytic sample. Of the 70 students assigned to the treatment group whose cluster did 

not attrit from the evaluation, 64 are in the analytic sample for the SORT-R, and 63 are in the 

analytic sample for the GORT-5. Of the 56 students assigned to the control group, 52 are in the 

analytic sample for the SORT-R, and 53 are in the analytic sample for the GORT-5. Analytic 

samples differ between the SORT-R and GORT-5 outcomes because in rare cases we were able 

to collect only one of the two assessments from a student. 

 At the teacher level, overall and differential attrition were 3.1 percent and 5.4 percent, 

respectively. At the student level, overall attrition was 7.9 percent, and differential attrition was 

1.4 percent for the SORT-R and 4.6 percent for the GORT-5.19  

Baseline Equivalence 

As a low-attrition RCT, we are confident in the internal validity of the findings without 

assessing baseline equivalence. Nonetheless, we tabulated baseline means for the treatment and 

control groups, both to contextualize the findings and to review any imbalances that emerged 

 
18 See Appendix Figure A1 for CONSORT diagram.  

19 These analytic samples imply rates of attrition were low, using the “cautious” boundary defined by the What 

Works Clearinghouse (WWC; 2022).We assessed attrition against the WWC’s cautious boundary because (a) the 

risk of bias due to leavers was high (given that the unit of assignment was lower than the school) and (b) cluster 

attrition appeared to be related to the intervention.  
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following random assignment. Table 1 reports sample sizes, means, and standard deviations, 

both for baseline achievement measures and for other baseline characteristics.20 Neither the 

control group mean nor the standard deviation in Table 1 is regression adjusted. To estimate the 

treatment-control difference in means, we estimated a modified version of Equation (1) that used 

the baseline measure as the dependent variable and excluded all other covariates, retaining only 

the fixed randomization block indicators and the teacher random effects. We then converted this 

estimate to a standardized difference using the pooled unadjusted standard deviation. For binary 

outcomes, the reported standardized difference is the Cox Index (Cox, 1970). 

Table 1 shows larger than anticipated imbalances in baseline assessment scores. Using 

the WWC standard of 0.25 standard deviations (in absolute value), baseline equivalence of the 

treatment and control groups is apparent for one of the three outcomes at baseline. These 

imbalances could either be due to random chance, given the relatively small number of students 

and teachers randomized, or to imbalances in the characteristics of students who attrited from the 

evaluation. As a result, we included the baseline assessment score as a covariate in the limited 

set. Also of note, control group means were greater than treatment group means for all three 

baseline measures, meaning these baseline imbalances would not be a compelling explanation 

for estimating a favorable impact of HEROES.  

The other baseline characteristics reported in Table 1 provide additional context for the 

evaluation.21 For instance, students were around 8 years old on average. Consistent with the 

 
20 Table 1 includes an abbreviated set of available baseline characteristics. See Appendix Tables A2 and A3 for the 

complete set of available baseline characteristics. 

21 The “Other Baseline Characteristics” reported in Table 1 used the analytic sample for analyses of the SORT-R. 

Appendix Tables A2 and A3 assessed baseline equivalence separately for the analytic samples for analyses of the 
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evaluation’s eligibility criteria, nearly three quarters of students across the treatment and control 

groups had an IEP. Fewer than half were girls, and more than 70 percent were eligible for free or 

reduced-price lunch. Appendix Tables A2 and A3 assess equivalence of other baseline 

characteristics between the treatment and control groups, many of which were included as 

covariates in the preregistered set. For instance, between both the treatment and control groups 

more than 60 percent of students were identified as having a disability; the most common 

reported disabilities were specific learning disability (25 percent) and developmental delay (18 

percent).  

Impacts on Student Outcomes  

ITT Impact  

HEROES improved sight word recognition and reading fluency, and there is suggestive 

evidence (p=.09) that HEROES improved reading comprehension. Table 2 reports impacts on the 

three confirmatory outcomes, with each of Columns (1) through (3) reporting impacts using a 

different covariate set. Each reported estimate in Table 2, as well as corresponding standard error 

and effect size, is the result of a separate analysis. Column (1) reports impacts without any 

baseline covariates, to allow us to assess the influence of covariate adjustment—the analytic 

model includes only the treatment indicator (𝑇𝑇𝑗𝑗𝑗𝑗) and randomization block fixed effects (𝛙𝛙𝒃𝒃). 

Columns (2) and (3) repeat the estimation adding the preregistered set and limited set of 

covariates to the model, respectively.  

Sight word recognition and fluency. The impact of HEROES on sight word recognition 

and fluency is favorable and consistently statistically significant across all three specifications. 

 
SORT-R and the GORT-5. Analytic samples vary slightly between outcomes because a small number of students 

completed only one of the two assessments. 
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Unadjusted control means for sight word recognition and fluency were 82.0 and 4.7, 

respectively. Using our preferred analysis [Column (3) of Table 2], the impacts of 3.56 and 0.71 

translate to effect sizes of 0.23 and 0.30, respectively.  

Reading comprehension. The impact of HEROES on reading comprehension is also 

favorable for the preferred analysis, but only statistically significant at the .10 level (p=.09). The 

unadjusted control mean score for reading comprehension was 4.6, and the impact of 0.56 points 

translates to an effect size of 0.23. The impact on reading comprehension is smaller and not 

statistically significant when all covariates are excluded [Column (1) of Table 2; p=.21], but 

conditioning on baseline assessment scores and age moves the impact estimates across the .10 

threshold for statistical significance.  

Influence of covariates. Examining the changes to impact estimates and standard errors 

across Column (1) through Column (3) of Table 2 provides some insight into the influence of 

covariate adjustment on the estimates. Moving across columns, the covariates have a non-trivial 

influence on the magnitude of impact estimates and the corresponding effect sizes.22 

Furthermore, the preregistered set of covariates fails to improve the precision of the impact 

estimates—the standard error for the SORT-R estimate declines slightly but increases for both 

GORT-5 measures. A plausible explanation for this increase in standard errors is the dummy 

variable imputation procedure, which adds additional indicators for missing data to the covariate 

set. Using the limited set of covariates in Column (3), where no imputation is needed, precision 

gains are apparent for the GORT-5 Fluency, and the standard errors for the SORT-R and GORT-

5 Comprehension are equal to the model with no covariates. The sensitivity of the impact 

 
22 See Appendix Table A7 for coefficients and standard errors for both the treatment indicator as well as all 

covariates. 
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estimates to covariate adjustment coupled with the limited precision gains support our decision 

to prefer impacts with the limited set of covariates. 

Cohort effects. The impact estimates in Table 2 pool across the study’s three cohorts to 

maximize statistical power. Table 3 reports impacts for each of the three confirmatory outcomes 

separately by cohort.23 Alongside those impact estimates, Table 3 reports results from joint 

statistical tests for both equality of impact across cohorts and whether impact across cohorts is 

jointly different from zero. We reject the joint null hypothesis of zero impact for both the SORT-

R and GORT-5 Fluency, which is consistent with the findings from Table 2. Statistical 

significance patterns for Cohort 2 match those of the pooled estimates for both sight word 

recognition and fluency, but we fail to reject the null hypothesis that the impacts across cohorts 

are jointly equal for all three confirmatory outcomes. Nonetheless, our assessment of 

participating in HEROES implemented as designed found strong variation across cohorts, which 

further motivates our analysis of the impact of participating in HEROES implemented as 

designed. 

Impact of Participating in HEROES Implemented as Designed 

The ITT estimates demonstrate a favorable impact of HEROES when pooling across all 

three cohorts of teachers and students. However, we discovered differences in program 

implementation by cohort.  

 
23 The estimates reported in Table 3 come from a modified version of the main impact analysis model that includes 

the limited covariate set as well as interaction terms between treatment and cohort indicators. Reported impact 

estimates and standard errors in Table 3 were calculated as a linear combination of coefficients from the impact 

analysis model to produce a cohort-specific estimate. Detailed results from the interacted model appear in Appendix 

Table A8. 
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Each study year, we determined whether students participated in HEROES implemented 

as designed. We found that only 30 percent participated in HEROES implemented as designed in 

the first cohort, 70 percent in the second cohort, and 50 percent in the third cohort (Table 4). 

Generally, a smaller percentage of teachers and students left the program early in Cohorts 2 and 

3 than did in Cohort 1, and teachers and coaches better implemented the program key 

components (training, instruction, and coaching) in Cohorts 2 and 3. However, adequate dosage 

of HEROES lessons was an issue across cohorts and the most common reason that students in all 

three cohorts did not participate in HEROES implemented as designed (Appendix Table A4) 

Our estimation of the CACE, where “compliance” is defined as participating in HEROES 

implemented as designed, more directly tests the mediation effects of fidelity of implementation. 

As shown in Column (4) of Table 2, HEROES had greater impacts on sight word recognition, 

reading fluency, and reading comprehension when implemented as designed. Using the limited 

set of covariates, effect sizes for confirmatory outcomes were more than 70 percent larger for 

students who participated in HEROES implemented as designed as compared with effect sizes 

from the ITT estimates [Column (3)].24 

Cost Effectiveness 

The average cost a district should expect to incur for HEROES implementation is slightly 

less than $5,000 per student. Most of the costs are incurred in the first year of a teacher’s training 

 
24 CACE estimates have standard diagnostics (e.g., see WWC, 2022). There was no evidence of clear violations of 

the exclusion restriction, which implies in this case that the only channel through which random assignment affected 

outcomes was through participating in HEROES implemented as designed. Random assignment to treatment was a 

strong instrument for participating in HEROES implemented as designed, with first stage F-statistics in excess of 40 

(see Appendix Table A10). Appendix Table A9 also reports additional sample sizes required for WWC attrition 

calculations for a CACE analysis. 
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and include a collection of books used for instruction ($1,500 per student), teacher tuition 

($2,500 per student), coach instructional salary ($270 per student), coach instructional expenses 

($250 per student), and faculty salary ($325 per student). Most of these items, such as teacher 

tuition and the book set, are one-time expenses. As a result, the cost-per-student would decline 

greatly over successive years as long as the teacher continues to implement the intervention. 

We report two separate calculations of cost-per-student in the Appendix. The first, in 

Appendix Table A11, presents the cost-per-student by evaluation year for the project as reported 

in the United States Department of Education annual performance review. This cost-per-student 

includes all expenditures on the grant (including the required 10 percent matching non-federal 

funds) minus the external evaluation costs. Most costs reported in Appendix Table A11, 

however, were for expenses other than HEROES implementation, such as faculty salary buyout, 

graduate student expenses, multiple smaller experiments conducted by the third and fourth 

authors, project dissemination expenses, and 30.5 percent university overhead. Thus, there were 

many grant-related activities that did not directly involve HEREOS implementation. The 

calculations in Appendix Table A12, which align with our reported cost-per-student of less than 

$5,000, remove all grant expenses that were not directly related to HEROES. 

Kraft (2020) proposes a schema for effect size interpretation that stresses the 

interrelationship between effect size, cost, and scalability for determining policy relevance. 

Using that schema, HEROES would be classified as having a large effect size and a high first-

year cost. However, HEROES has demonstrated an ability to scale successfully. For example, 

the implementation of HEROES in this study succeeded in expanding existing hubs and 

establishing one new hub to scale to multiple districts, created an online data portal, developed a 

professional network and online resource center, and refined the intervention through research 
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and development. Future HEROES research will explore strategies for cost reduction, such as 

changing the modality of instruction to one-to-two or one-to-three or changing the reliance on 

university partnerships for teacher training, while maintaining program effectiveness. 

Discussion  

The COVID-19 public health emergency exacerbated the acknowledged and pressing 

need for effective, evidence-based reading instruction for early readers, particularly for those 

having great difficulty learning to read. This paper presents results from an external evaluation of 

HEROES, a supplemental early literacy intervention developed for students ages 6-9 with, or at 

risk of having, serious and unexpected difficulty learning to read. Through the program’s key 

components of teacher training, intensified student instruction, and teacher coaching, program 

developers expected that HEROES students would increase their literacy skills, reading IEPs 

would reduce in intensity, and eventually students would no longer have the need for an IEP for 

reading.  

Our impact study finds that, relative to typical reading instruction for students in the 

control condition, HEROES has a significant impact on sight word recognition and reading 

fluency with effect sizes of 0.23 and 0.30, respectively. There is also suggestive evidence (p=.09) 

of a positive impact on reading comprehension with an effect size of 0.23. Additional 

exploratory analysis of the subset of students who participated in HEROES implemented as 

designed suggests impacts of larger magnitude are achieved when the program is implemented as 

intended. These findings are consistent with an earlier quasi-experimental evaluation of 

HEROES, which found large and significant impacts of HEROES on sight word recognition 

(Authors, 2021).  
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The HEROES effects found in this evaluation compare quite favorably to the findings 

from the two meta-analyses of interventions for at-risk young readers that reported effect size 

estimates by outcome domain (Gersten et al., 2020; Neitzel et al., 2022). The fluency effect of 

0.30 would be considered above average relative to Neitzel et al.’s estimate for that domain, and 

likely above average in the Gersten et al. study after factoring in publication bias. The HEROES 

comprehension effect of 0.23 also would be above average relative to Neitzel et al.’s estimate 

and likely would be comparable to the average comprehension effect in Gersten et al. had 

publication bias been considered.  

Furthermore, given that the first year of the HEROES evaluation (2021-22) occurred 

while schools were still facing major disruptions from the COVID-19 public health emergency, 

treatment fidelity was more challenged in our evaluation compared to many evaluations of 

interventions with similar purposes. Thus, the effects rendered from the analysis of participating 

in HEROES implemented as designed exceed the average effects from all three meta-analyses 

(Gersten et al., 2020; Neitzel et al., 2022; Wanzek et al., 2018), with or without adjustments for 

publication bias.  

One may posit that the HEROES effect is primarily driven by its one-to-one tutoring 

framework. This conclusion is unlikely for two key reasons. First, the evidence on the 

moderating effects of one-to-one tutoring are somewhat inconclusive. Indeed, Neitzel et al. 

(2022) and Wanzek et al. (2018) found positive and significant effects for one-to-one than small 

group instruction, but Gersten et al. (2020) found no overall effect in favor of one-to-one (they 

found an effect for one-to-one in first grade but not in grades 2 and 3). Second, nearly 50 percent 

of the control students in the HEROES evaluation received one-to-one supplemental instruction, 

and control students also received a greater amount of weekly supplemental instruction than the 
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HEROES students. Thus, the one-to-one instructional setting may contribute to the significant 

and positive effects of HEROES; but it is unlikely the primary reason or only reason that 

HEROES students outperformed control students in this evaluation.  

Finally, although beyond the scope of this study, we would be remiss if we did not 

discuss the context for this work because the teacher education model may be viewed as a barrier 

to scaling the intervention. A key finding from the early development phase was that teachers 

wanted graduate credit for the training because of its prolonged nature and intense workload. 

This was not difficult to arrange because most teachers are engaged in continuing education, and 

it is common for universities to offer field-based coursework in clinical teaching. In the program 

developers’ experience, other universities are open to offering coursework because it generates 

revenue. Additionally, because the courses are offered virtually, the design does not require a 

partnering university in each state; it does require however that the partnering university accepts 

the content of the training as acceptable for graduate coursework. That said, establishing 

graduate credit for the training may be a feature unique to HEROES and as such, adds to the 

complexity of scaling the intervention.  

Limitations and Future Directions 

As with any well-designed study, there are limitations to note. Like many evaluations of 

interventions, this one was not designed to disentangle the specific components or features of the 

treatment that led to its impact. Thus, even though we can conclude that HEROES yielded 

significant and positive effects on several key literacy measures, future HEROES research 

should examine the differential effects of its features to isolate its essential effective elements.  

It may be, for example, that one graduate course is sufficient for teacher preparation, or the same 

effects can be found with a one-to-small group model using the same lesson format. The 
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instructional foci of teaching decoding while reading text and in isolation (the WIF), may be key 

ingredients; if so, such a finding would inform literacy interventions that currently focus only on 

teaching decoding in isolation.  

Future research should also examine the quality of instruction by HEROES teachers. It 

may be that some HEROES teachers were more effective at scaffolding than others; such a study 

would inform our understandings about scaffolding learning. The evidence from this RCT 

warrants further study to unpack HEROES design; otherwise, we are left with what some 

researchers refer to as a black box—knowledge that an intervention works without understanding 

exactly why or how (see for example, Lee et al., 1993; Schoen et al., 2024). 

Another limitation was brought about as a result of emphasizing internal validity over 

external validity. The sample of districts, schools, and teachers that participated in the evaluation 

do not generalize to a well-defined population. Instead, the project developers used their existing 

network to identify and invite faculty at other universities to participate in the project. Those 

faculty used their relationships to identify district administrators and teachers with an interest in 

participating. Participation in the HEROES evaluation required administrator approval and 

support to participate in the RCT. Thus, the sample was limited to individuals who expressed 

interest in HEROES and teachers who ostensibly were motivated to participate in graduate 

coursework and coaching to improve their students’ literacy outcomes.  

Two other factors reduced the representativeness of the sample. One aforementioned 

reason was that the evaluation was conducted while the COVID-19 public health emergency still 

was causing school disruptions. Students and teachers were absent more than in a typical school 

year in 2021-22, and teachers were often reassigned from their regular teaching duties, including 

teaching HEROES, to fill in for absent colleagues. A second reason was that sampled teachers 



IMPROVING OUTCOMES FOR STRUGGLING READERS 

30 

participated in the evaluation during their HEROES training year only and thus do not 

necessarily represent the effects that would be produced by teachers with more years of 

HEROES experience. Note, however, that school disruptions and lower than average teaching 

experience typically reduce treatment fidelity; absent those two factors, we might have seen even 

higher HEROES effect size estimates.  

Another delimiting characteristic of the evaluation’s design is that sustained or longer-

term effects were not examined. Instead, the goals of this evaluation were limited to identifying 

the impacts of implementing HEROES at the end of one school year. Future efforts could include 

follow up studies to examine whether HEROES’ impacts on literacy outcomes are maintained.  

Finally, the original evaluation design planned the sampling of 90 teachers and 180 

students. Due to the pandemic and other extraneous forces, the sample had to be reduced which 

may have contributed to larger than desired pretest differences. The smaller sample size also 

limited the degrees of freedom necessary for addressing imbalances with covariate adjustment. 

However, the smaller sample was ultimately inconsequential for reaching statistical significance. 

Conclusion  

HEROES has a growing evidence base of effectiveness in improving struggling readers’ 

early literacy skills. Using a more rigorous research design, this evaluation’s impact study 

replicated an earlier quasi-experimental study of the impact of HEROES on sight word 

recognition (Authors, 2021). Furthermore, this evaluation studied additional outcome domains—

reading fluency and reading comprehension—and found a positive, significant impacts of 

HEROES on reading fluency and suggestive evidence (p=.09) of an effect on reading 

comprehension. Considering the severe disruptions caused by COVID-19—both the challenges 

of implementing and evaluating HEROES amid the high levels of learning disruption 
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experienced by students across the country in reading and other subjects (NAEP, 2024)—the 

significant and positive effects on student learning are particularly notable.  
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Figures and Tables 

Figure 1. HEROES Logic Model  

 
Key: HEROES = Helping Early Readers Obtain Excellence in Special Education. IEP = individualized education plan. 
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Table 1. Equivalence of Baseline Student Assessment Measures 

Measure 
Control Group  Treatment Group T-C 

Difference 
Standardized 

Difference N Mean SD  N Mean SD 

Baseline Assessments 
SORT-R 52 82.54 16.35  64 77.60 12.37 −4.94* −0.33 
GORT-5 Fluency 53 4.36 2.09  63 3.70 1.85 −0.66* −0.32 
GORT-5 Comprehension 53 4.11 1.86  63 3.70 1.93 −0.41 −0.21 
Other Baseline Characteristics 
Age (months) 52 94.06 12.70  64 98.04 10.58 3.99 0.33 
Has IEP (%) 52 0.71 0.46  58 0.75 0.47 0.04 0.14 
Girl (%) 52 0.40 0.50  58 0.45 0.49 0.05 0.12 
Eligible for free or 
reduced−price lunch (%) 

49 0.82 0.39  57 0.72 0.44 −0.10 −0.33 

Key: GORT-5 = Gray Oral Reading Test–Fifth Edition. IEP = individualized education plan. SD = standard deviation. SORT-R 
= Slosson Oral Reading Test–Revised. T-C = treatment–control. 

Notes: Baseline equivalence was assessed by estimating a modified form of the main analytic model, where the baseline 
measure was used as the dependent variable and all other covariates were excluded (retaining only the fixed 
randomization block indicators and the teacher random effects). Reported control group mean and standard deviation in 
this table are unadjusted. Reported treatment group mean is calculated as unadjusted control group mean + treatment-
control difference (from baseline equivalence model). Reported treatment group standard deviation is unadjusted. 
Standardized difference calculated using pooled unadjusted standard deviation. For binary outcomes, the reported 
standardized difference is the Cox Index (Cox, 1970). “Other Baseline Characteristics” outside student age are based on 
teacher entry surveys; these characteristics are missing for some students due to survey non-response. Student age was 
collected by assessors at the time of baseline assessment. “Other Baseline Characteristics” statistics use the analytic 
sample for analyses of the SORT-R. See Appendix Table A3 for baseline equivalence assessments for the analytic 
sample for analyses of the GORT-5. 

Statistical significance indicated with asterisks as follows: * denotes p<.10; ** denotes p<.05; *** denotes p<.01. 
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Table 2. HEROES Impacts on Confirmatory Outcomes 

Outcome 

ITT  CACE 
(1)  (2)  (3)  (4) 

Impact g  Impact g  Impact g  Impact g 
SORT-R 
(N = 64 T; 52 C) 

3.50*** 
(1.29) 

0.23  4.12*** 
(1.26) 

0.27  3.56*** 
(1.29) 

0.23  6.52*** 
(2.00) 

0.43 

GORT-5 (Fluency) 
(N = 63 T; 53 C) 

0.59** 
(0.29) 

0.25  1.01*** 
(0.30) 

0.42  0.71** 
(0.28) 

0.30  1.35*** 
(0.41) 

0.55 

GORT-5 (Comprehension) 
(N = 63 T; 53 C) 

0.43 
(0.33) 

0.18  0.66* 
(0.38) 

0.27  0.56* 
(0.33) 

0.23  1.05** 
(0.54) 

0.40 

Covariate Sets        
Preregistered set   X     
Limited set     X  X 
Key: C = control. CACE = complier average causal effects. g = Hedges’ g. GORT-5 = Gray Oral Reading Test–Fifth Edition. ITT 

= intent-to-treat. SORT-R = Slosson Oral Reading Test–Revised. T = treatment. 
Notes: Each cell reports an impact estimate, standard error, and corresponding effect size (Hedges’ g) for a separate analysis. 

Standard errors appear in parentheses beneath impact estimates. Columns (1) through (3) report ITT impact from 
estimating equation (1). Column (4) reports CACE estimates from two-stage least squares estimation. Preregistered 
covariate set includes baseline student achievement, age, presence of IEP, gender, eligibility for free/reduced-price lunch, 
race/ethnicity, grade, and documented disability, as well as teachers’ highest level of education. Limited covariate set 
includes baseline achievement and student age. Analyses include 63 teachers and 116 students, though analytic samples 
vary between outcomes because a small number of students completed only one of the two tests.  

Statistical significance indicated with asterisks as follows: * denotes p<.10; ** denotes p<.05; *** denotes p<.01. 

  



IMPROVING OUTCOMES FOR STRUGGLING READERS 

39 

Table 3. HEROES Impacts on Confirmatory Outcomes by Cohort 

    
Outcome Impact g N 
SORT-R 
Cohort 1 1.35 

(1.92) 
0.09 22 T; 26 C 

Cohort 2 5.53** 
(2.40) 

0.36 20 T; 12 C 

Cohort 3 5.05** 
(2.40) 

0.33 22 T; 14 C 

p-value: C1 = C2 = C3 = 0 .02   
p-value: C1 = C2 = C3 .82   
GORT-5 (Fluency) 
Cohort 1 0.36 

(0.41) 
0.15 21 T; 27 C 

Cohort 2 1.61*** 
(0.51) 

0.68 20 T; 12 C 

Cohort 3 0.33 
(0.50) 

0.14 22 T; 14 C 

p-value: C1 = C2 = C3 = 0 .01   
p-value: C1 = C2 = C3 .20   
GORT-5 (Comprehension) 
Cohort 1 0.15 

(0.50) 
0.06 21 T; 27 C 

Cohort 2 0.83 
(0.62) 

0.34 20 T; 12 C 

Cohort 3 0.89 
(0.61) 

0.37 22 T; 14 C 

p-value: C1 = C2 = C3 = 0 .26   
p-value: C1 = C2 = C3 .87   

Key: C = control. CX = Cohort X. g = Hedges’ g. GORT-5 = Gray Oral Reading Test–Fifth Edition. SORT-R = Slosson Oral 
Reading Test–Revised. T = treatment. 

Notes: Each panel reports impact estimates, standard errors, and corresponding effect size (Hedges’ g) from a separate 
analysis. All analyses included limited set of covariates (baseline achievement and student age) as well as interaction 
terms between treatment and cohort indicators. Reported impact estimates and corresponding standard errors (in 
parentheses beneath impact estimates) calculated as linear combination of coefficients from regression model to return 
cohort-specific estimate. Reported p-values test for joint significance and equality of coefficients in the regression model. 
See Appendix Table A8 for regression model output. 

Statistical significance of impact estimates indicated with asterisks as follows: * denotes p<.10; ** denotes p<.05; *** denotes 
p<.01. 
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Table 4. Participating in HEROES Implemented as Designed, by Cohort 

Cohort 
Participating in HEROES Implemented as Designed? 
No Yes 

1 21 
70.0% 

9 
30.0% 

2 6 
30.0% 

14 
70.0% 

3 12 
50.0% 

12 
50.0% 

Total 39 
52.7% 

35 
47.3% 

Key: HEROES = Helping Early Readers Obtain Excellence in Special Education. 
Notes: Table cells report the total number of students assigned to the treatment group who participated in HEROES 

implemented as designed (or not) by cohort year. Percentages reported within each cell are specific to each cohort. 
“Total” refers to the total across all three cohorts. 



 

1 

Improving Outcomes for Struggling Readers: 

Evidence from a Randomized Trial of HEROES 

 

Online Appendix  

Random Assignment 

Before randomizing the evaluation teachers (with their two students) to the treatment or 

control condition, the evaluation team completed any district research approval requirements 

and/or paperwork needed to implement the impact study within the district. At this time, the 

evaluation team confirmed whether parent permission for their student to participate in the 

impact study was required. Most districts required parent permission; a small subset of districts 

required only parent notification. The evaluation team worked with schools and teachers to 

obtain parent permission as needed in the summer before school started or at the beginning of the 

school year before randomization occurred. If any parent permission forms were obtained after 

randomization, any student whose parent did not grant permission was considered as attrited 

from the sample for attrition calculations. 

The evaluation recruited teachers who were geographically dispersed throughout the 

United States. School calendars and the timing of recruitment to the evaluation also varied within 

each school year. As a result, we randomly assigned the 65 evaluation teachers within 

randomization blocks. These blocks were often defined by district; however, when a district 

contributed a small number of teachers, we pooled its teachers with teachers from other small 

districts within the same state. The number of HEROES slots available, and the resulting 

probability of assignment to treatment, also varied by randomization block. Table A1 

summarizes the number of teachers randomly assigned and the number of slots available by 

randomization block across all three evaluation years.  
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Attrition 

 Figure A1 is a CONSORT diagram showing the randomized samples and analytic 

samples for the evaluation.  

Baseline Equivalence 

Tables A2 and A3 assess equivalence of these baseline characteristics between the 

treatment and control groups. Because the analytic samples for analyses of the SORT-R and 

GORT-5 differ slightly, the evaluation team separately assessed baseline equivalence for each 

analytic sample. 

Reasons for Not Participating in HEROES Implemented as Designed 

Table A4 tabulates the number of students who did not experience HEROES as designed 

separately by cohort and also presents reasons these students did not experience HEROES as 

designed: teacher and/or student exited early, student received fewer than two lessons per week, 

and teacher/coach did not adequately implement program components. 

Additional Findings and Robustness Checks 

The appendix also includes additional output from our analyses as well as the results of 

robustness checks. Table A5 reports additional output for the evaluation’s main findings, 

corresponding to Column (3) of Table 2 in the paper’s main body. Table A6 shows that the 

evaluation’s main findings are robust to alternative analytic models including HLM estimated via 

maximum likelihood as well as ordinary least squares with clustered standard errors. Table A7 

reports coefficients and standard errors for both the treatment indicator as well as various 

covariate sets. Table A8 reports coefficients and standard errors for the model that includes 

interactions between the treatment indicator and cohort indicators. 
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CACE Analysis Diagnostics 

Tables A9 and A10 present additional information on the CACE analyses.  

Cost Effectiveness 

The appendix also provides additional information on the cost-per-student. Table A11 

reports cost-per-student by evaluation year for the project as reported in the United States 

Department of Education annual performance review. Costs are reported in nominal dollars and 

are not adjusted for inflation. The bottom row of Table A11 reports the overall average cost-per-

student for the entire evaluation sample ($13,616).  

While cost estimates in Table A11 remove evaluation expenses, they include a number of 

costs that would not be incurred by a district aiming to implement HEROES. Table A12 reports 

the expected district cost-per-student, which represents a more accurate estimate of the cost-per-

student that a district would incur to operate HEROES. In addition to evaluation costs, the 

expected district cost measure also removes all grant expenses that were not directly related to 

HEROES implementation. The bottom row of Table A12 reports the overall average expected 

district cost-per-student for the entire evaluation sample ($4,939).1 Of note, this cost is most 

relevant for the first year of HEROES implementation, which includes tuition for teacher 

training. Once teachers have completed their training, subsequent years would have a cheaper 

cost-per-student. 

 

  

 
1 The expected district cost-per-student increases over time because the number of teachers and students served 

declined over time. There is a fixed component to university partners running graduate courses, so having fewer 

teachers in the courses leads to an increased cost-per-student. 
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Appendix Figures and Tables 

Figure A1. CONSORT Diagram  

 

 

 

  

Key: HEROES = Helping Early Readers Obtain Excellence in Special Education.GORT-5 = Gray Oral Reading Test–Fifth Edition. 
SORT-R = Slosson Oral Reading Test–Revised. 

 



IMPROVING OUTCOMES FOR STRUGGLING READERS 

5 

Table A1. Randomization Blocks 

School Year Block 

Number of 
Teachers 
Randomly 
Assigned 

Number of 
HEROES Slots 

Available 
2021-22 1 2 1 

2 4 2 
3 2 1 
4 3 2 
5 4 2 
6 2 1 
7 4 2 
8 2 1 
9 4 2 

10 2 1 
2022-23 1 7 4 

2 3 2 
3 3 2 
4 4 2 

2023-24 1 3 2 
2 5 4 
3 7 4 
4 4 2 

TOTAL 65 37 
Key: HEROES = Helping Early Readers Obtain Excellence in Special Education.  
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Table A2. Baseline Equivalence Assessment, Other Characteristics (SORT-R Analytic 

Sample) 

Measure 
Control Group  Treatment Group T-C 

Difference 
Standardized 

Difference N Mean SD  N Mean SD 

Age (months) 52 94.06 12.70  64 98.13 10.58 4.07 0.34 
Has IEP (%) 52 0.71 0.46  58 0.76 0.47 0.04 0.14 
Girl (%) 52 0.40 0.50  58 0.45 0.49 0.05 0.12 
Eligible for free or 
reduced−price lunch (%) 49 0.82 0.39 

 
57 0.72 0.44 −0.10 −0.33 

Race          
Non-Hispanic White 51 0.51 0.50  58 0.41 0.49 −0.10 −0.24 
Non-Hispanic Black 51 0.16 0.37  58 0.26 0.41 0.11 0.39 
Hispanic 51 0.20 0.40  58 0.25 0.45 0.05 0.18 
Other 51 0.14 0.35  58 0.08 0.35 −0.06 −0.38 
Grade          
K 52 0.25 0.44  58 0.12 0.37 −0.13 −0.56 
1 52 0.33 0.47  58 0.37 0.48 0.04 0.12 
2 52 0.27 0.45  58 0.35 0.49 0.08 0.24 
3 52 0.13 0.34  58 0.14 0.28 0.00 0.02 
4 52 0.02 0.14  58 0.02 0.13 0.00 −0.09 
Documented Disability          
Autism 52 0.00 0.00  58 0.10 0.33 0.10 N/A 
Developmental delay 52 0.21 0.41  58 0.16 0.37 −0.05 −0.19 
No disability 52 0.33 0.47  58 0.33 0.49 0.00 0.00 
Other health impairment 52 0.12 0.32  58 0.08 0.26 −0.03 −0.21 
Some other disability 52 0.02 0.14  58 0.00 0.00 −0.02 N/A 
Specific learning disability 52 0.31 0.47  58 0.27 0.42 −0.04 −0.12 
Speech and language 
impairment 52 0.02 0.14 

 
58 0.05 0.22 0.03 0.57 

Key: IEP = individualized education plan. SD = standard deviation. SORT-R = Slosson Oral Reading Test–Revised. T-C = 
treatment–control. 

Notes: Baseline equivalence was assessed by estimating a modified form of the main analytic model, where the baseline 
measure was used as the dependent variable and all other covariates were excluded. Reported control group mean and 
standard deviation in this table are unadjusted. Reported treatment group mean is calculated as unadjusted control group 
mean + treatment-control difference (from baseline equivalence model). Reported treatment group standard deviation is 
unadjusted. Standardized difference calculated using pooled unadjusted standard deviation. 

Statistical significance indicated with asterisks as follows: * denotes p<.10; ** denotes p<.05; *** denotes p<.01. 
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Table A3. Baseline Equivalence Assessment, Other Characteristics (GORT-5 Analytic 

Sample) 

Measure 
Control Group  Treatment Group T-C 

Difference 
Standardized 

Difference N Mean SD  N Mean SD 

Age (months) 53 93.79 12.72  63 97.94 10.63 4.15 0.35 
Has IEP (%) 53 0.72 0.45  57 0.76 0.48 0.04 0.14 
Girl (%) 53 0.40 0.49  57 0.45 0.49 0.05 0.12 
Eligible for free or 
reduced−price lunch (%) 49 0.82 0.39 

 
56 0.72 0.45 −0.10 −0.34 

Race          
Non-Hispanic White 52 0.52 0.50  57 0.44 0.49 −0.08 −0.20 
Non-Hispanic Black 52 0.15 0.36  57 0.26 0.41 0.11 0.40 
Hispanic 52 0.19 0.40  57 0.24 0.45 0.05 0.18 
Other 52 0.13 0.34  57 0.06 0.33 −0.07 −0.53 
Grade          
K 53 0.25 0.43  57 0.13 0.37 −0.12 −0.49 
1 53 0.32 0.47  57 0.35 0.48 0.03 0.09 
2 53 0.26 0.45  57 0.35 0.49 0.09 0.26 
3 53 0.13 0.34  57 0.14 0.29 0.00 0.02 
4 53 0.04 0.19  57 0.03 0.13 −0.01 −0.26 
Documented Disability          
Autism 53 0.00 0.00  57 0.08 0.31 0.08 N/A 
Developmental delay 53 0.21 0.41  57 0.16 0.37 −0.05 −0.20 
No disability 53 0.34 0.48  57 0.34 0.49 0.00 −0.01 
Other health impairment 53 0.11 0.32  57 0.08 0.26 −0.03 −0.22 
Some other disability 53 0.02 0.14  57 0.00 0.00 −0.02 N/A 
Specific learning disability 53 0.30 0.46  57 0.27 0.42 −0.03 −0.09 
Speech and language 
impairment 53 0.02 0.14 

 
57 0.05 0.23 0.04 0.66 

Key: GORT-5 = Gray Oral Reading Test–Fifth Edition. IEP = individualized education plan. N/A = not applicable. SD = 
standard deviation. T-C = treatment–control. 

Notes: Baseline equivalence was assessed by estimating a modified form of the main analytic model, where the baseline 
measure was used as the dependent variable and all other covariates were excluded. Reported control group mean and 
standard deviation in this table are unadjusted. Reported treatment group mean is calculated as unadjusted control group 
mean + treatment-control difference (from baseline equivalence model). Reported treatment group standard deviation is 
unadjusted. Standardized difference calculated using pooled unadjusted standard deviation. 

Statistical significance indicated with asterisks as follows: * denotes p<.10; ** denotes p<.05; *** denotes p<.01. 
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Table A4. Reasons for Not Participating in HEROES Implemented as Designed, By Cohort 

Cohort 

 Reason for not Participating in HEROES Implemented as Designed 
Total Students who 
did not Participate 
in HEROES 
Implemented as 
Designed 

Teacher and/or 
Student Exited 
Early 

Student received 
Fewer than 2 Lessons 
per Week 

Teacher/Coach did 
not Adequately  
Implement  
Program Components 

1 21 12 
57.1% 

19 
90.5% 

19 
90.5% 

2 6 2 
33.3% 

6 
100.0% 

2 
33.3% 

3 12 4 
33.3% 

12 
100.0% 

4 
33.3% 

Total 39 18 
46.2% 

37 
94.9% 

25 
64.1% 

Key: HEROES = Helping Early Readers Obtain Excellence in Special Education. 
Notes: Table cells report the total number of students assigned to the treatment group who did not meet each criterion for 

participating in HEROES implemented as designed. Percentages reported within each cell are specific to each cohort. 
Percentages do not sum to 100 for each cohort because students could fail to meet multiple criteria. “Total” refers to the 
total across all three cohorts. 
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Table A5. HEROES Impacts on Confirmatory Outcomes (Full Output) 

Outcome Measure 

Control Group Treatment Group 

Impact Effect Size p-
Va

lu
e 

Sample Size 

Mean SD 

Sample Size 

Mean SD  # 
Cl

us
te

rs
 

 # 
St

ud
en

ts
 

 # 
Cl

us
te

rs
 

 # 
St

ud
en

ts
 

SORT-R 28 52 82.02 15.02 35 64 85.58 14.47 3.56*** 0.23 <.01 
GORT-5 Fluency 28 53 4.68 2.35 35 63 5.39 2.25 0.71** 0.30 .01 
GORT-5 Comprehension 28 53 4.64 2.31 35 63 5.20 2.38 0.56* 0.23 .09 

Key: GORT-5 = Gray Oral Reading Test–Fifth Edition. HEROES = Helping Early Readers Obtain Excellence in Special 
Education. SD = standard deviation. SORT-R = Slosson Oral Reading Test–Revised.  

Notes: Reported control group mean and standard deviation are unadjusted. Reported treatment group mean is calculated as 
unadjusted control group mean + impact (from analytic model). Reported treatment group standard deviation is 
unadjusted. Effect size is an estimate of Hedges’ g using the pooled unadjusted standard deviation of each outcome. 
Statistical significance indicated with asterisks as follows: * denotes p<.10; ** denotes p<.05; *** denotes p<.01. 
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Table A6. HEROES Impacts on Confirmatory Outcomes by Model 

Outcome 

ITT 
(1)  (2)  (3) 

Impact g  Impact g  Impact g 
SORT-R 
 

3.56*** 
(1.08) 

0.23  3.50*** 
(1.08) 

0.23  3.46*** 
(1.17) 

0.23 

GORT-5 (Fluency) 0.71** 
(0.23) 

0.30  0.72*** 
(0.23) 

0.30  0.72*** 
(0.23) 

0.30 

GORT-5 (Comprehension) 0.56* 
(0.33) 

0.23  0.57* 
(0.29) 

0.23  0.57** 
(0.29) 

0.23 

Model      
HLM, REML X     
HLM, ML   X   
OLS     X 

Key: g = Hedges’ g. GORT-5 = Gray Oral Reading Test–Fifth Edition. HEROES = Helping Early Readers Obtain Excellence in 
Special Education. HLM = hierarchical linear modeling. ITT = intent-to-treat. ML = maximum likelihood. OLS = ordinary 
least squares. REML = restricted maximum likelihood. SORT-R = Slosson Oral Reading Test–Revised.  

Notes: Each cell reports an impact estimate, standard error, and corresponding effect size (Hedges’ g) for a separate analysis. 
Standard errors appear in parentheses beneath impact estimates. Columns (1) through (3) report ITT impact from 
estimating Equation (1) three different ways. Column (1) includes a teacher-level random effect and estimates the model 
using restricted maximum likelihood. Column (2) includes a teacher-level random effect and estimates the model using 
maximum likelihood. Column (3) includes a teacher-level fixed effect and estimates the model using ordinary least 
squares. All analyses use limited set of covariates (baseline achievement and student age). Analyses include 63 teachers 
and 116 students, though analytic samples vary between outcomes because a small number of students completed only 
one of the two tests (see Table 1).  

Statistical significance indicated with asterisks as follows: * denotes p<.10; ** denotes p<.05; *** denotes p<.01. 
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Table A7. HEROES Impacts on Confirmatory Outcomes – Full Regression Output 

 SORT-R GORT-5 (Fluency) GORT-5 (Comprehension) 
 (1) (2) (3) (1) (2) (3) (1) (2) (3) 
HEROES 3.50*** 

(1.29) 
4.12*** 
(1.26) 

3.56*** 
(1.29) 

0.59** 
(0.29) 

1.01*** 
(0.30) 

0.71** 
(0.28) 

0.43 
(0.33) 

0.66* 
(0.38) 

0.56* 
(0.33) 

Baseline assessment 0.98*** 
(0.05) 

0.94*** 
(0.07) 

0.93*** 
(0.07) 

0.87*** 
(0.08) 

0.77*** 
(0.09) 

0.74*** 
(0.08) 

0.78*** 
(0.10) 

0.64*** 
(0.11) 

0.74*** 
(0.10) 

Age (months)  −0.08 
(0.12) 

−0.07 
(0.07) 

 −0.05* 
(0.03) 

−0.05*** 
(0.01) 

 −0.05 
(0.03) 

−0.03** 
(0.01) 

Has IEP  −7.09** 
(2.96) 

  −1.57** 
(0.69) 

  −0.96 
(0.90) 

 

Female  0.29 
(1.13) 

  0.30 
(0.26) 

  0.63* 
(0.35) 

 

Eligible for FRPL  −2.88 
(1.81) 

  −0.09 
(0.43) 

  −0.32 
(0.56) 

 

Race = Non-
Hispanic Black 

 −0.22 
(2.12) 

  0.09 
(0.49) 

  −0.43 
(0.65) 

 

Race = Hispanic  3.59* 
(2.01) 

  −0.30 
(0.47) 

  0.44 
(0.62) 

 

Race = Non-
Hispanic Other 

 −0.70 
(2.37) 

  −0.20 
(0.53) 

  −0.15 
(0.70) 

 

Grade = 2nd   3.36 
(2.11) 

  0.45 
(0.49) 

  0.72 
(0.65) 

 

Grade = 3rd  0.37 
(3.02) 

  −0.14 
(0.71) 

  0.47 
(0.93) 

 

Grade = 4th   −0.24 
(4.46) 

  −0.59 
(1.04) 

  −0.50 
(1.37) 

 

Grade = K  −3.10 
(5.10) 

  −1.89* 
(1.13) 

  −0.49 
(1.48) 

 

Disability = 
Developmental 
Delay 

 −3.01 
(3.22) 

  −0.58 
(0.79) 

  −0.40 
(1.03) 

 

Disability = No 
Disability 

 −3.03 
(3.77) 

  −1.14 
(0.91) 

  0.21 
(1.20) 

 

Disability = Other 
Health Impairment  

 −1.91 
(3.23) 

  −0.42 
(0.80) 

  −0.25 
(1.04) 

 

Disability = Some 
Other Disability 

 −10.40 
(7.03) 

  −1.45 
(1.64) 

  −1.82 
(2.18) 

 

Disability = Specific 
Learning Disability 

 0.99 
(3.07) 

  0.35 
(0.77) 

  0.91 
(1.01) 

 

Disability = Speech 
and Language 
Disability 

 2.80 
(3.80) 

  −1.36 
(0.95) 

  −0.61 
(1.25) 

 

Teacher has 
Master’s Degree 

 2.58 
(1.86) 

  0.75 
(0.45) 

  0.67 
(0.57) 

 

Teacher has 
Master’s Degree plus 
Additional 
Coursework 

 −0.32 
(1.62) 

  0.54 
(0.39) 

  0.76 
(0.49) 
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Dummy variable 
imputation flags 

 X   X   X  

Randomization block 
fixed effects 

X X X X X X X X X 

N teachers 63 63 63 63 63 63 63 63 63 
N students 116 116 116 116 116 116 116 116 116 

Key: GORT-5 = Gray Oral Reading Test–Fifth Edition. HEROES = Helping Early Readers Obtain Excellence in Special 
Education. SORT-R = Slosson Oral Reading Test–Revised.  

Notes: Table reports coefficients and standard errors from three regressions for each outcome, corresponding to Table 2. 
Column (1) includes the treatment indicator and baseline assessment measure with no additional covariates; column (2) 
includes the preregistered set of covariates; and column (3) includes the limited set of covariates. Standard errors appear 
in parentheses beneath coefficient estimates. Analytic samples vary between outcomes because a small number of 
students only completed one of the two assessments (see Table 1). 

Statistical significance indicated with asterisks as follows: * denotes p<.10; ** denotes p<.05; *** denotes p<.01. 
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Table A8. HEROES Impacts on Confirmatory Outcomes By Cohort 

 
SORT-R GORT-5 (Fluency) 

GORT-5 
(Comprehension) 

HEROES 1.35 
(1.92) 

0.36 
(0.41) 

0.15 
(0.50) 

HEROES * Cohort 2 4.18 
(3.06) 

1.26* 
(0.66) 

0.68 
(0.80) 

HEROES * Cohort 3 3.70 
(3.06) 

−0.03 
(0.64) 

0.74 
(0.78) 

Baseline assessment 0.94*** 
(0.07) 

0.71*** 
(0.08) 

0.74*** 
(0.10) 

Age (months) −0.07 
(0.07) 

−0.05*** 
(0.01) 

−0.03** 
(0.01) 

    
Randomization block fixed effects X X X 
N teachers 63 63 63 
N students 116 116 116 

Key: GORT-5 = Gray Oral Reading Test–Fifth Edition. HEROES = Helping Early Readers Obtain Excellence in Special 
Education. SORT-R = Slosson Oral Reading Test–Revised.  

Notes: Table reports coefficients and standard errors from a single regression in each column, corresponding to Table 3. 
Standard errors appear in parentheses beneath coefficient estimates. Analytic samples vary between outcomes because 
a small number of students only completed one of the two assessments (see Table 1). 

Statistical significance indicated with asterisks as follows: * denotes p<.10; ** denotes p<.05; *** denotes p<.01. 
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Table A9. Sample Sizes for CACE Analyses 

 Participated in HEROES 
Implemented as Designed 

Treatment Control 
Randomized 74 56 
Took Up Treatment 35 0 
Analytic Sample   
SORT-R 64 52 
GORT-5 63 53 
Analytic Sample & Took Up Treatment   
SORT-R 35 0 
GORT-5 35 0 

Key: CACE = complier average causal effects. HEROES = Helping Early Readers Obtain Excellence in Special Education. 
GORT-5 = Gray Oral Reading Test–Fifth Edition. SORT-R = Slosson Oral Reading Test–Revised. 

Notes: “Took Up Treatment” implies participated in HEROES implemented as designed. 
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Table A10. Instrument Strength for CACE Analyses 

Outcome 
First Stage Statistics 

Coefficient Standard Error t Statistic p-Value F Statistic 
SORT-R 0.50*** 0.08 6.47 <.01 53.62 
GORT-5 Fluency 0.50*** 0.08 6.50 <.01 42.29 
GORT-5 Comprehension 0.51*** 0.07 6.82 <.01 46.56 

Key: CACE = complier average causal effects. GORT-5 = Gray Oral Reading Test–Fifth Edition. SORT-R = Slosson Oral 
Reading Test–Revised. 

Notes: Table reports coefficients, standard errors, and results of statistical significance tests from the “first stage” model, which 
regresses the indicator for participating in HEROES implemented as designed on the indicator for random assignment as 
well as the limited set of covariates. Statistical significance indicated with asterisks as follows: * denotes p<.10; ** 
denotes p<.05; *** denotes p<.01. 
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Table A11. Cost-per-Student by Evaluation Year 

Year Cost-per-Student Details on Costs Included in Cost-per-Student 
Year 1  
(SY 2021-22) 

$10,426 Calculated by dividing the federal and non-federal Year 1 expenses minus the 
evaluation expenses in Year 1 by the number of students served. 

Year 2 
(SY 2022-23) 

$14,208 Calculated by dividing the federal and non-federal Year 2 expenses minus the 
evaluation expenses in Year 2 by the actual number of students served.  

Year 3 
(SY 2023-24) 

$18,507 Calculated by dividing the federal and non-federal Year 3 expenses minus the 
evaluation expenses in Year 3 by the number of students served.  

Average  $13,616 Average estimate is weighted by the number of students served. 
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Table A12. Expected District Cost-per-Student by Evaluation Year 

Year Cost-per-Student Details on Costs Included in Cost-per-Student 
Year 1  
(SY 2021-22) 

$2,706 Calculated by dividing the total yearly cost minus federal and non-federal grant 
expenses unrelated to implementation by the number of students served. 

Year 2 
(SY 2022-23) 

$5,627 

Year 3 
(SY 2023-24) 

$8,134 

Average  $4,939 Average estimate is weighted by the number of students served. 
 



SUMMARY 
Improving Outcomes for Struggling Readers: Evidence from a Randomized Trial of HEROES  
 

 

Full Article Citation: 
Litwok, D., Brown, K., Rodgers, E., & D’Agostino, J. (In press). Improving Outcomes for Struggling Readers: Evidence from a Randomized Trial 
of HEROES. Journal of Research on Educational Effectiveness, Volume(Issue), pages, DOI: . 

Amid steep declines in American students’ reading achievement 
levels, there is a pressing need to intervene early with evidence-
based instruction for young students who struggle with reading. 
This paper reports results from a randomized trial of Helping 
Early Readers Obtain Excellence in Special Education 
(HEROES). 

The HEROES Program 

HEROES is an early literacy intervention designed for students 
ages 6-9 who are at a beginning reading level and are considered to 
be performing well below grade level expectations for reading. 
HEROES teachers participate in graduate-level coursework to 
develop their understanding of how to teach struggling readers and 
how to implement the lesson elements with students. Trained 
teachers implement HEROES with students in three 35-40 minute 
lessons per week. HEROES lessons are provided in a one-to-one 
pullout setting with scaffolded instruction on fluent and prosodic 
reading, and decoding while reading text. 

The Randomized Trial 

The trial was implemented in 16 school districts across eight states 
in the midwestern, southern, and western United States. Across 
three evaluation years, a total of 65 eligible teachers and two 
students they planned to teach were randomly assigned to either a 
“treatment” group who received HEROES or a control group that 
taught their typical reading curricula. The study had low rates of 
attrition for both teachers and students, lending credibility to the 
findings. 

Like the HEROES students, most students assigned to the control 
group received their core reading program in the classroom as well 
as supplemental instruction that modified the core. About half of 
their modified instruction occurred in groups and half occurred 
one-to-one.  

HEROES significantly improved sight word recognition and 
reading fluency. There is suggestive evidence (p=.09) that 
HEROES improved reading comprehension.  

 
Chart notes: Statistical significance indicated with asterisks as follows: * 
denotes p<.10; ** denotes p<.05; *** denotes p<.01. N = 116 students. 

There was considerable variation in whether students participated 
in HEROES implemented as designed across the study cohorts. 
Analyses of the impact of participating in HEROES implemented 
as designed showed effect sizes that were more than 70 percent 
larger than those reported in the graphic. 

HEROES has a growing evidence base of effectiveness in 
improving struggling readers’ early literacy skills.  

This evaluation’s impact study replicated an earlier quasi-
experimental study of the impact of HEROES on sight word 
recognition and found consistent results. Furthermore, this 
evaluation studied additional outcome domains and found a 
positive impact for reading fluency and suggestive evidence 
(p=.09) of a positive impact for reading comprehension. 
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