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ABSTRACT
We present findings across three randomized trials of Descubriendo
la Lectura (DLL), an intervention designed to improve literacy skills of
Spanish-speaking first graders struggling with reading. DLL is a one-
to-one Spanish-language literacy program lasting 12–20weeks
offered to a school’s lowest performing emerging bilingual first
graders. Directly replicating procedures across three cohorts, we
examined Spanish and English literacy outcomes for approximately
400 students across 30 schools, 10 districts, and five states. Analyses
revealed statistically significant effects of student-level assignment to
DLL on all 11 Spanish-language outcomes, with an average impact
of d¼ 0.57. Impacts across the four English-language outcomes were
positive but not statistically significant. Descriptive results suggest
that the Spanish-language impacts are reliably replicated, most likely
due to the intervention’s strong implementation supports.
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Prevailing educational policies and practices have failed to capitalize on the strengths of
Latinx English learners (ELs), including the unique potential of bilingualism—a versatile
asset with cognitive, social-emotional learning, and future employment benefits
(Bialystock, 2001; Chen & Padilla, 2019; Nagy et al., 2003; Portes & Hao, 2002; Vom
Dorp, 2000). A consensus of evidence indicates that the most effective strategy for culti-
vating the early literacy skills of emerging bilingual students is a strengths-based
approach, which draws on the Spanish-language skills that students possess as they
begin formal schooling. Research suggests that early elementary bilingual programs pro-
duce stronger long-term English proficiency and English language arts (ELA) achieve-
ment compared with English-only programs while simultaneously developing students’
Spanish-language assets and promoting bilingualism (Francis et al., 2006; National
Academies of Sciences Engineering & Medicine, 2017; Rolstad et al., 2005; Slavin &
Cheung, 2004; Umansky & Reardon, 2014; Valentino & Reardon, 2015). To take
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advantage of the strengths associated with bilingual education, educators need proven
programs and strategies that enrich opportunities for ELs.

As of 2019, ELs accounted for more than five million (10%) of the total K–12 student
population, with a majority being Spanish speakers (77%) and approximately 15% of
ELs concentrated in first grade (de Brey et al., 2022; National Center for Education
Statistics, 2022). As the fastest growing population of students, a recent projection sug-
gested that ELs will comprise one of every four students in the United States by 2025
(National Education Association, 2020). As the Spanish-speaking EL population in the
United States continues to grow (National Center for Education Statistics, 2022), schools
have increasingly turned to bilingual programming, particularly dual-language
approaches, to support students’ language needs (Arteagoitia & Yen, 2020; Escamilla,
2018). With the significant historical and current barriers to school opportunities
and success that Latinx ELs have faced, such as poorly funded schools, suboptimal
learning environments, less experienced teachers, and English-only programming
(Galindo & Reardon, 2006; Gandara & Hopkins, 2010; Reardon & Galindo, 2009),
effective Spanish-language literacy supports will be more important than ever in the
coming years.

Indeed, all students, including ELs, face literacy challenges during their first years of
formal schooling. Intervening early, when many ELs confront reading and language dif-
ficulties simultaneously, can mitigate longer term future literacy challenges that are
more difficult to resolve (Cheung & Slavin, 2005; Francis et al., 1996; Knudsen et al.,
2006). Providing literacy supports in first grade can be particularly beneficial, before
reading complexity increases (Wanzek et al., 2018; Wanzek & Vaughn, 2007) and before
bilingual programs transition to increasing the use of English instruction (Calder�on &
Slakk, 2019). What scalable evidence-based solutions are available to support the begin-
ning-literacy skill development and school success of those Spanish-language ELs who
are struggling?

Our review of the What Works Clearinghouse (WWC) website,1 multiple meta-analy-
ses (Ludwig et al., 2019; Richards-Tutor et al., 2016), and research reviews (August
et al., 2014; August & Shanahan, 2006; Baker et al., 2014; Cheung & Slavin, 2005, 2012;
Gersten et al., 2007; Snyder et al., 2017) revealed very few proven programs designed to
support early elementary ELs who are struggling with reading. One review, in fact,
prominently noted that there were “dramatically” fewer studies of quality reading inter-
ventions for ELs relative to those for native English speakers (Richards-Tutor et al.,
2016, p. 161). Indeed, our review identified only three programs with any evidence of
impact on emerging bilingual students’ Spanish-language outcomes: Enhanced Proactive
Reading (currently distributed by McGraw Hill Education as Intervenciones tempranas
de la lectura; see Vaughn, Cirino, et al., 2006; Vaughn, Linan-Thompson, et al., 2006);
the former Spanish-language adaptation of Success for All, Exito Para Todos (see
Dianda & Flaherty, 1995; Nunnery et al., 1997); and the intervention that is the subject
of our study here, Descubriendo la Lectura (DLL).

1See https://ies.ed.gov/ncee/wwc.
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The DLL Program

DLL is the Spanish-language reconstruction of Reading Recovery (RR), providing one-
to-one literacy tutoring in Spanish to first-grade ELs struggling to learn to read. The
DLL program comprises material and personnel resources, advanced training and
ongoing professional development (PD), and high-quality student instruction designed
to improve literacy skills and comprehension for emerging bilingual students for whom
Spanish is their first language. The overall DLL theory of change is summarized in
Figure 1.

Resources

At the top left side of Figure 1, which is the heart of DLL, are several evidence-based lit-
eracy strategies, including early intervention, native language instruction, essential
research-based reading components, tutoring, and self-directed learning. Also, as high-
lighted among the other resources summarized within the left panel, DLL calls for rigor-
ous teacher selection and training standards, along with a personnel structure designed
to include coordination across a district, a school, and the DLL teacher. Finally, a var-
iety of proprietary material resources support the delivery of DLL as a replicable
program.

Early Intervention
DLL reaches students in first grade before reading complexity increases and many bilin-
gual programs transition to more English instruction (Calder�on et al., 2011; Wanzek &
Vaughn, 2007). Research suggests that students face substantial difficulties catching up if
they fall behind in reading in first grade (Juel, 1988; Lyon & Fletcher, 2001; Shaywitz
et al., 1999). Investing in early literacy instruction has profound, positive effects on

Figure 1. Theory of change for the Descubriendo la Lectura program.
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students’ neurological and skill development and long-term academic trajectories
(Cheung & Slavin, 2005; Francis et al., 1996; Juel, 1988; Knudsen et al., 2006).

Native Language Learning
Aligned to early instruction in most bilingual programs (Calder�on et al., 2011), DLL is
provided in a student’s native language. Prior research (Francis et al., 2006; Greene,
1997; McField & McField, 2014; Rolstad et al., 2005; Slavin & Cheung, 2004; Willig,
1985) indicates that teaching students in both English and their native language produ-
ces stronger literacy results than English-only programs. Research also demonstrates
that fostering children’s first language development has positive impacts on acquiring
the second language (August & Hakuta, 1997; Cummins, 2005; Durguno�glu et al., 1993;
Gottardo, 2002). Differing amounts of English instruction can support initial learning,
but literacy programs using native language instruction promote long-term academic
gains (Ashdown & Simic, 2000).

Essential Components of Reading Instruction
DLL lessons are grounded in Marie Clay’s scholarship on literacy development (Clay
1993, 2005). Clay (2005) argued that a child challenged by literacy learning requires a
skilled teacher who is professionally trained and who embraces the complexity of liter-
acy learning required for supporting the range of diversity among literacy learners. DLL
incorporates the National Reading Panel’s essential elements—phonemic awareness,
phonics, fluency, vocabulary, and text comprehension (National Institute of Child
Health & Human Development, 2000)—which are emphasized across student lessons.

Tutoring
Research supports DLL’s use of one-to-one instruction (i.e., tutoring) for students strug-
gling with reading, including ELs (Cheung & Slavin, 2012; Slavin et al., 2011). Several
DLL components align to evidence-based tutoring practices: coordination with the class-
room teacher, intensive tutor training, well-structured sessions, progress monitoring,
and a daily cadence (Planning and Evaluation Service, Office of the Deputy Secretary,
2001). DLL instruction is tailored to the individual needs of each student. For example,
teachers use running records that identify the source(s) of students’ challenges (e.g.,
meaning, syntax), serve as the basis for coaching conversations with their teacher leader,
and inform the next day’s lesson. This individualized approach highlights a child’s ever-
changing processing and the teacher’s observation, adaptation, and deep understanding
of that child’s strengths (Reading Recovery Council of North America, 2017).

Self-Directed Learning
Aligned to Clay’s emphasis on independent learning (Clay, 2001), DLL fosters active
learning through opportunities to problem-solve, self-monitor, read books, and write
messages with substantial independence and teachers serving as a guide (DeFord, 2007).
DLL aims to support sustainable literacy gains by providing opportunities to employ
writing, motivation, and independence (May et al., 2013).

4 T. H. BORMAN ET AL.



Teacher Selection and Training
Rather than a program that can be purchase, DLL is an “investment in the development
of teacher expertise” (Reading Recovery Council of North America, 2017, p. 5). High
teaching standards begin with selection criteria for teachers: they must hold state-
required certification; have at least 3 years of overall teaching experience; and have dem-
onstrated, through teacher evaluation, successful bilingual teaching (Reading Recovery
Council of North America, 2017, p. 8). When entering the program, teachers receive
training from teacher leaders in a yearlong master’s level RR class and then “bridge” to
DLL in the second year, during which they must teach lessons and implement all
aspects of DLL. Alternatively, if enough teachers are training in DLL at once, a teacher
leader may choose to train teachers directly in DLL.

Personnel
DLL devotes substantial attention to ensuring that the program is implemented in
coordination with school systems (May et al., 2013). It calls for a district-level site
coordinator who supports and sustains implementation of DLL within a district and
facilitates communication with teacher leaders who support DLL teachers and work
with school-level administrators to ensure that DLL is integrated within schools, rather
than being an “add-on” program. Within schools, the program calls for coordination
among DLL teachers and principals, classroom teachers, and parents.

Materials
In addition to using the validated Instrumento de Observaci�on (IdO), a Spanish-language
diagnostic assessment used by teachers to measure student skill levels and progress,
teachers use several other forms to assess and monitor student progress, including a
running record form that allows them to calculate error ratios and accuracy rates and to
determine which sources of information (e.g., meaning, syntax, visual) children are
using when they make errors or self-corrections. Additional monitoring forms allow
teachers to measure change across time in text level and known reading and writing
vocabulary. A daily lesson form provides a platform for teachers to plan daily lessons,
take notes on their systematic observations during the lesson, and make instructional
decisions both in the moment and for future lessons. Teachers also have an extensive
collection of books so that students can read a new book during each lesson, and they
also employ engaging manipulatives such as word cutouts for story creation and
assembly.

Activities

With these resources as a foundation, DLL’s implementation relies on rigorous teacher
training that supports quality student instruction through the evidence-based interven-
tion. This instruction is reinforced by ongoing PD and communication across key stake-
holders. These central DLL program activities are in the middle panel of Figure 1.

JOURNAL OF RESEARCH ON EDUCATIONAL EFFECTIVENESS 5



Training
The research on tutoring supports interventions delivered by trained teachers (Slavin
et al., 2011) and emphasizes intensive training (Planning and Evaluation Service, Office
of the Deputy Secretary, 2001). DLL training requires the completion of yearlong gradu-
ate-level coursework. As they train, DLL teachers also teach students and ultimately
“demonstrate effective teaching” (Reading Recovery Council of North America, 2017, p.
11). The graduate-level courses focus on theory, an analysis of children’s reading and
writing behaviors, and the design of individualized lessons tailored to the specific needs
of individual children. In addition, DLL teachers receive direct training from DLL
teacher leaders who observe student lessons through a one-way glass.

Quality Student Instruction
With qualified teachers trained to implement an evidence-based intervention, DLL
provides quality student instruction. Trained literacy teachers provide daily 30-minute,
one-to-one instruction to DLL students for 12–20weeks, with the goal of meeting the
literacy skills of their peers (Reading Recovery Council of North America, 2021).
Prescribed lesson activities include rereading familiar books; reading a recently assigned
book while teachers take a running record; working with letters or words using mag-
netic letters; writing a story; assembling a child’s cutup story; and reading a new, stra-
tegically selected book (Reading Recovery Council of North America, 2021). Lessons
also include instruction on letter and sound relationships, spelling patterns, comprehen-
sion, producing oral language, and increasing vocabularies (Clay, 2001; Reading
Recovery Council of North America, 2021). Teachers are required to keep records of
their student’s progress as a basis for future lessons and submit data to their assigned
teacher leader to inform coaching discussions.

Ongoing Professional Development
Ongoing PD and coaching is another cornerstone of DLL often associated with student
success (Slavin & Cheung, 2004; Joyce & Showers, 2002; Planning and Evaluation
Service, Office of the Deputy Secretary, 2001). Throughout their involvement with DLL,
DLL teachers must participate in at least six PD sessions each year, and teachers are
expected to participate in behind-the-glass sessions, in which DLL teacher leaders
observe their instruction and provide feedback. DLL teacher leaders coach DLL teachers
during the school year by discussing strategy, observing instruction, and/or modeling
instructional approaches.

Ongoing Professional Development and Communication across Stakeholders
In addition to an interconnected personnel structure between the district and school,
DLL requires that DLL teachers work closely with building administrators, classroom
teachers, and the parents of individual students (Reading Recovery Council of North
America, 2017). Rather than an isolated intervention within a school, the program aims
to foster communication across stakeholders to support student learning.
Implementation research supports this coordinated approach, including the importance
of school-level administration support (Bryk et al., 2010), collaboration (Patterson et al.,
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2018), and coordination with classroom teachers (Planning and Evaluation Service,
Office of the Deputy Secretary, 2001). Along with ongoing PD, these communications
across stakeholders help support quality student instruction.

Student Outcomes

When these activities (training, quality instruction, ongoing PD, and communication)
are implemented as intended, they support the student literacy outcomes, which appear
on the right-hand side of Figure 1. That is, DLL teachers implement an evidence-based
one-on-one tutoring intervention in coordination with the school community, which
supports students’ Spanish-language literacy skill development, including skills such as
decoding, vocabulary building, and fluency, to help promote overall reading, writing,
and oral proficiency. This focus on heritage language development supports emerging
bilingual students and facilitates their later development of English-language skills.

Prior Evidence of DLL Impacts on Student Outcomes

Two prior randomized controlled trials (RCTs) demonstrated consistently large and
positive impacts of DLL on the Spanish-language literacy outcomes of ELs (Borman
et al., 2019, 2020), with both studies receiving the WWC’s highest evidence rating—
meets standards without reservations—in recently published individual study reviews.2

The first RCT, conducted in 2011–12 (Borman et al., 2020), comprised 187 (98 treat-
ment and 89 control) students who were served by 27 previously trained DLL teachers
in 19 schools in two districts from two states. The researchers used two student assess-
ments to measure academic progress: the IdO (Escamilla et al., 1996)3 and the Logramos
(2006).4 Treatment students served by DLL outperformed wait-list control students on
all IdO and Logramos measures. Effect sizes (d) for IdO outcomes ranged from d¼ 0.48
to d¼ 1.24, and effect sizes for the broad-based, standardized Logramos outcomes
ranged from d¼ 0.36 to d¼ 0.48.

The more recent study conducted in 2016–17 (Borman et al., 2019) included approxi-
mately 150 students from 22 schools across three states. In addition to the IdO and
Logramos assessments, this study included the broad-based English-language ITBS. The
findings revealed results similar to those in the prior study, with statistically significant
student-level impacts of assignment to DLL services on all IdO posttest outcomes, rang-
ing from d¼ 0.36 to d¼ 0.97 across the six literacy subtests, and for the four Logramos
subtests, ranging from d¼ 0.18 to d¼ 0.34. The impacts on Spanish-language outcomes
did not translate into statistically significant English literacy impacts as measured by the
ITBS, but this result is not surprising given DLL’s focus on students’ Spanish-language
literacy development.

2The WWC reviews of these studies are available at https://ies.ed.gov/ncee/wwc/study/89881 and https://ies.ed.gov/
ncee/wwc/Study/90683.
3IdO is the Spanish version of RR’s Observation Survey (Clay, 2019), which tests six literacy tasks (letter identification,
word test [i.e., reading vocabulary], concepts about print, writing vocabulary, phonemic awareness, and text reading)
that, taken together, can measure emerging literacy abilities for early readers.
4The Logramos is an evidence-based Spanish-language literacy assessment that parallels the English-language Iowa Test
of Basic Skills (ITBS) and is used to monitor growth and achievement in Spanish literacy skills.
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Method

In this section, we report the final results of the replicated findings across three inde-
pendent yearly cohorts from 30 schools across 10 districts in five states: Arizona,
California, Illinois, Texas, and Wisconsin. With direct replications of the intervention
and research methods across three independent first-grade cohorts, this study offers the
largest body of evidence to date about the overall Spanish-language and English-lan-
guage impacts of DLL and the relative consistency of those impacts across replications.
In addition to describing the overall impacts, we describe the extent to which those
impacts varied across the 30 participating schools.

Sample

Schools were recruited to participate in this study if they had been implementing DLL
for at least 1 year prior to the start of the study. Students were eligible for DLL services
if their home language was Spanish and if they were among the lowest scoring students
in their schools as determined by the IdO. (See the Measures section for a detailed
description of all measures.) The combined sample across the three cohorts—2016–17,
2017–18, and 2018–19—included nearly 400 first-graders who were struggling readers,
and whose home language was Spanish, nested within the 30 schools. The Institutional
Review Board (IRB) of the American Institutes for ResearchVR (FWA00003952,
IRB00000436) reviewed the project for compliance with the Common Rule and
approved it under determination 85649/04410. The IRB also determined that there were
no risks greater than those ordinarily encountered in daily life or during routine testing
or instructional activities. Because the conditions stipulated in 45 CFR §46.117(c) were
met, a waiver of documentation of consent was granted.

All sampled schools offered transitional bilingual programs, which provided Spanish-
language regular-classroom reading and language arts instruction to their first-grade
ELs. DLL teachers provided supplemental one-to-one Spanish-language literacy tutoring
to approximately four students each semester, and each child progressed through the
program at an individualized pace, generally lasting 12–20weeks. All students were
native Spanish speakers.

Study Design

For this study, we employed an RCT design in which the lowest performing first-grade
native Spanish-speaking students were randomly assigned to immediate treatment or a
delayed, poststudy treatment condition. Our study focused on the fall semester out-
comes for students and contrasted the pre-post outcomes for the immediately treated
students to the pre-post outcomes of those students whose treatment was delayed until
after the study was completed. Following typical DLL practices, during the fall of
each year, DLL teachers administered the IdO, a Spanish literacy assessment, to all
Spanish-speaking students who were identified by their classroom teachers as perform-
ing below grade level in literacy in their school. Based on the IdO results, the lowest
performing students at each campus were identified and randomized to an immediate
or a poststudy delayed DLL treatment condition. Those students randomized to the
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immediately treated condition received DLL services at the beginning of the academic
year, and those in the delayed condition received services 12–20weeks later—as the
immediately served students exited the program.

The researchers achieved this randomized design by generating a random number for
each eligible child (i.e., the lowest performing ELs) at the beginning of the school year.
Teachers served those with lower randomly assigned numbers first, and those students
with higher numbers remained on a waiting list and were served later, at the conclusion
of the study period. As each immediately treated student completed DLL, the teachers
served the next child with the lowest randomly assigned number on the waiting list. As
students assigned to immediate service during the fall completed DLL, they were tested
using three instruments: the IdO, Logramos, and the ITBS. At the same time, prior to
entry into DLL, the next child on the randomly determined waiting list also was admin-
istered the three instruments. All students—both immediate and delayed treatment—
were administered the IdO, Logramos, and ITBS assessments at baseline in August or
September, prior to being assigned to DLL, and all students were again tested with all
three instruments after 12–20weeks—between November and February. The timeline
for program delivery and testing for the immediate- and delayed-treatment students
appears in Figure 2.

Measures

The three student assessments were the IdO (Escamilla et al., 1996), the Logramos read-
ing achievement test, and the ITBS. The IdO is the Spanish-language version of the
Observation Survey of Early Literacy Achievement (OS; Clay, 1993). The OS and the IdO
measure student performance on the following six subtests: Letter Identification, Ohio
Word Test, Concepts About Print, Writing Vocabulary, Hearing and Recording Sounds
in Words, and Text Reading Level (Clay, 2005). Both OS, for English-language students,
and IdO, for Spanish-language students, are administered as a regular component of the
Reading Recovery and DLL programs, respectively. The OS and the IdO tests are admin-
istered at the beginning of the first-grade school year as a screener to determine eligibil-
ity for RR and DLL services and after students complete services to measure academic

Figure 2. Timeline of DLL program delivery and student assessments.
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progress. The IdO also has been used to examine student outcomes in prior research
studies, including Escamilla et al. (1996).

IdO is not a literal translation of the English OS but rather a conceptual recreation
which measures literacy skill acquisition for young native Spanish speakers. Both OS
and IdO are tools designed for the systematic observation of young children’s early liter-
acy competencies. The National Center on Intensive Intervention reviewed OS, giving it
its highest rating of “convincing evidence.”5 Construct validity for the IdO was eval-
uated, using data from approximately 500 first-grade students, yielding Cronbach’s
alphas from a¼ 0.51 to a¼ 0.82 (Escamilla et al., 1996). Concurrent validity was
assessed by comparing the six subtests of IdO with a norm-referenced test, Aprenda: La
prueba de logros en Espa~nol (Pearson, 3rd ed.).6 Content validity was supported through
a series of translations and back translations (Escamilla et al., 1996).

Logramos is the Spanish-language version of the ITBS achievement test battery and is
available from Riverside Insights.7 The items in Logramos follow the scope and sequence
of Form E of the ITBS and have been translated, when appropriate, from the original
English items in Form E of the ITBS. Although the vast majority of items were direct
translations of the English test into Spanish, some items required adaptation and
replacement of English items in the Spanish version to target the same skills and main-
tain the underlying psychometrics of the test items.

Finally, to assess students’ English-language skills, we administered the ITBS. For
both the ITBS and Logramos, we administered three subtests during each assessment—
Vocabulary/Vocabulario, Reading/Lectura, and Language/Lenguaje—which were com-
bined to create an overall total score. Vocabulary/Vocabulario includes 26 items.
Reading/Lectura, includes 35 items and assesses literacy in the following domains:
Literary text/Texto literario; Informational text/Texto informative; Explicit meaning/
Significado expl�ıcito; Implicit meaning/Significado impl�ıcito; key idea/ideas principals.
The Language section of the assessment includes 34 items assessing Spelling/Ortograf�ıa,
Capitalization/Uso de may�usculas, Punctuation/Puntuaci�on, and Written Expression/
Expresi�on escrita.

The Logramos and ITBS tests are standardized, norm-referenced, and not overaligned
with the intervention and, therefore, provide fair assessments of achievement change for
both treatment- and control-group students. Both norm-referenced tests were
administered as additional assessments for the purposes of the study and are not
typically given to DLL students under routine, nonstudy conditions. All three assess-
ments (IdO, Logramos, and ITBS posttests) were proctored by a DLL teacher leader or
another teacher who did not provide DLL or classroom instruction to the tested
students.

Beyond these test scores, we collected demographic data for each student through the
International Data Evaluation Center (2012) at The Ohio State University, which gathers
data on all RR and DLL sites and students each year.

5See https://charts.intensiveintervention.org/screening/tool/?id=77c5c64492268897.
6See https://www.pearsonassessments.com/store/usassessments/en/Store/Professional-Assessments/Academic-Learning/
Brief/Aprenda%3A-La-Prueba-de-Logros-en-Espa%C3%B1ol-%7C-Tercera-edici%C3%B3n/p/100000585.html.
7See https://riversideinsights.com/log_tercera.
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Program Implementation

For this study, the program was implemented under routine conditions that would sup-
port any typical DLL implementation. The services provided one-on-one tutoring in
Spanish for first-grade Spanish-speaking students receiving regular-classroom literacy
instruction in Spanish and experiencing substantial challenges with reading and writing.
The program offered daily 30-minute instruction for 12–20weeks for students perform-
ing in the bottom 20–25% of their class, as specified by the DLL protocol (Reading
Recovery Council of North America, 2017). DLL-trained literacy teachers provided
intensive, individualized support as a complement to students’ regular-classroom
instruction, with the goal of raising students’ literacy skills to the level of their peers
(Reading Recovery Council of North America, 2017). DLL teachers worked with class-
room teachers to avoid providing this supplemental literacy instruction during the regu-
lar classroom literacy block. Typically, DLL services were offered at times that did not
interrupt students’ core academic instruction.

As the delayed-treatment students awaited DLL services, they experienced business as
usual literacy instruction, which comprised Spanish-language regular classroom literacy
instruction and, in some cases, small-group supplemental reading instruction or, in a
smaller number of cases, special education services. The DLL teachers monitored the
academic progress of all their assigned immediate- and delayed-treatment students
throughout the school year, occasionally providing supplemental small-group instruction
to their delayed-treatment students. However, only immediate-treatment students
received the one-to-one DLL programming during the first 12–20weeks of the school
year.

Features of the DLL Daily Lessons
Teachers had flexibility to adapt lessons based on individual student needs, but the pro-
gram required that several activities occur during each student’s daily 30-minute lesson.
These activities included rereading familiar books; reading a recently assigned book
while teachers took a running record; working with letters or words using magnetic let-
ters; writing a story; assembling a child’s cutup story; and reading a new, strategically
selected book (Reading Recovery Council of North America, 2017). Lessons provided
teaching on letter and sound relationships, spelling patterns, comprehension, producing
oral language, and increasing vocabularies (Clay, 2001; Reading Recovery Council of
North America, 2017). Rather than a prescribed curriculum, however, teachers had the
flexibility to adjust lessons based on each child’s strengths and needs, offering support
and strategic guidance as needed. Further, teachers provided extensive opportunities for
student problem solving and self-correction with limited interruption (Clay, 2001).

Individually tailored instruction is a key defining feature of the program. With typical
implementations of DLL, the teaching decisions depend on careful observation and an
understanding of student progress; thus, program implementation relies on and
demands extensive record-keeping. Teachers maintain records of each student—using
data to inform their practice—by employing a tool that captures literacy progress before
entering the program, when leaving the program, and at the end of the school year (the
IdO; Reading Recovery Council of North America, 2017). Teachers also use a variety of
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tools to routinely assess student progress, including a planning report, daily monitoring
tools, and daily assessment forms. The running records form is an example of a crucial
assessment tool that allows for responsive instruction. Using this form, DLL teachers
calculate error ratios, calculate accuracy rates and self-correction ratios, and determine
which sources of information (meaning, syntax, visual) children used when they made
errors or self-corrections. They also made notes about fluency, observed strategic proc-
essing, and the use of high frequency words. DLL teachers use the running record ana-
lysis to determine the focus of the next day’s lesson.

Additional Teacher and Teacher Leader Activities
To provide high-quality, individualized instruction, the program includes rigorous
teacher training and standards. The present study evaluated the program as run by
already-trained DLL teachers, who had to keep complete records on each student as a
basis for instruction, use the IdO, communicate with parents and teachers, submit data
to the DLL teacher leader, and monitor the progress of students who exited the program
(Reading Recovery Council of North America, 2017).

DLL teachers must regularly consult with DLL teacher leaders about those students
who are not making satisfactory progress, and DLL teachers receive at least one school
visit from a teacher leader annually (Reading Recovery Council of North America,
2017). In addition to their training role, teacher leaders provide program implementa-
tion oversight in schools by regularly collecting program data on student achievement,
providing PD to teachers (at least four sessions per year), serving as specialists to sup-
port teachers facing struggling readers, supporting the development of school teams,
and creating annual site reports for the university training center (Reading Recovery
Council of North America, 2017). Teacher leaders themselves receive continuous sup-
port through PD activities, attending three sessions throughout the year: once in the fall
and once in the spring at their respective university training centers and once in the
summer at an annual program-sponsored institute.

Ultimately, DLL extends the RR approach (Sirinides et al., 2018) to ELs struggling
with English literacy by first addressing literacy in their native Spanish language. The
program aims to improve early reading and writing outcomes for the lowest achieving
ELs through a focused approach that offers the needed boost to catch up to their class-
mates, which, ultimately, aims to improve long-term academic achievement (Reading
Recovery Council of North America, 2017).

Analytical Methods

Intent-to-Treat Impact Analyses
We fit two-level hierarchical linear models (HLMs) to estimate the student-level intent-to-
treat impact, or the impact of being assigned to receive DLL services, on each outcome
measures. The primary analysis of interest is at the student-level because students were
randomly assigned within schools in this study. To account for the nested structure of
data—students nested within schools—the model includes random effects for the school-
level intercept and the treatment slope. The model adjusts outcomes by using a student-
level pretest measure, thus improving model fit and statistically controlling for any

12 T. H. BORMAN ET AL.



potential chance pretest differences between treatment and control groups. Finally, we
account for the blocked random assignment by yearly cohort by including cohort fixed
effects. The two-level model used for the overall impact analysis is specified as follows:

Yij ¼ b0j þ b1j DLLijð Þ þ b2j PRETESTij
� � þ b3j COHORT2ij

� � þ b4j COHORT3ij
� � þ rij (1)

b0j ¼ c00 þ u0j (2)

b1j ¼ c10 þ u1j (3)

b2j ¼ c20 (4)

b3j ¼ c30 (5)

b4j ¼ c40 (6)

Beginning with the student-level model (Equation (1)), Yij represents the test score
of student i in school j; the model intercept, b0j, represents the grand mean for control
group members with average pretest scores from Cohort 1 (reference group); b1j is a
coefficient representing the impact of assignment to DLL, with DLLij representing an
indicator variable equal to 1 for DLL and 0 for the control group. The coefficient b2 is
the association between the pretest measure ðPRETESTijÞ and the outcome, which we
include to reduce unexplained variance in the outcome measures and improve the preci-
sion of our treatment-effect estimates. The indicator variables COHORT2ij

� �
and

COHORT3ij
� �

, which specify the year in which a student received treatment, account
for the fixed effects for each cohort, with Cohort 1 as the referent category. Finally, rij is
the student-specific error term.

Equations (2)–(5) are the Level 2 school-level models. With Equation (2), we estimate
the extent to which the mean achievement intercept varies across schools. With
Equation (3), we estimate how the impact of assignment to DLL, b1j, may vary across
DLL sites. Because we have no compelling theoretical or practical reason to believe that
the cross-level relationships between the student-level premeasure and outcomes and
student-level cohort indicators and outcomes should vary across schools, the Level 2
equations estimate the fixed effects of these covariates. Equation (4) estimates the fixed
effect of the pretest covariate, and Equations (5) and (6) estimate the fixed effects for
the two cohort indicators. In these equations, the mean effects of the pretest and the
cohort indicators are predicted solely by their respective school-level intercepts, c.

Most importantly, this two-level model estimates both the overall student-level impact
of receiving DLL across schools (b1j) and the random variation in DLL’s impact across
schools, which is captured by the variance term u1j in Equation (3). The student-level
impact speaks to the overall effectiveness of DLL, and the key random site-level compo-
nent of our model addresses the extent to which DLL impacts may vary across schools.
In this respect, the model provides evidence about the overall DLL effect and the extent
to which that effect may depend on differences across implementation sites.

In addition to this main impact model, we specified an exploratory model with
cohort-by-treatment interaction terms to evaluate potential differences in treatment
effects by cohort. The Level 1 model is as follows:

Yij ¼ aþ b1ðDLLijÞ þ b2ðPRETESTijÞ þ b3 COHORT2ij
� �þ b4 COHORT3ij

� �

þb5 COHORT2�DLLij
� �þ b6 COHORT3�DLLij

� �þ rij
(7)
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We specified the Level 2 equations for this exploratory model in the same way as our
primary analytic model discussed previously. We treated the additional student-level
cohort-by-DLL interaction terms as fixed effects at Level 2 of the model. In all models,
the pre-post scores were standardized (M¼ 1; SD¼ 0). Therefore, the coefficient for the
treatment variable can be interpreted directly as the covariate-adjusted standardized
mean difference between treatment and control.

Cross-Site Distribution of Site Mean DLL Impacts
After estimating the overall impacts of DLL, we further explored the cross-site variation
of DLL impacts across the 30 participating schools. Our previously specified multilevel
impact analyses employed empirical Bayes (EB) estimates (or shrinkage estimators),
which, as noted by Raudenbush and Bryk (2002), have the smallest mean squared error
for predicting a specific parameter value but are biased toward the overall mean of those
parameter values. As a result, the cross-site variance of EB estimates (VarðB̂2

j)) from
our previous two-level HLMs with a randomly varying DLL treatment coefficient tended
to understate the cross-site variance of true mean program effects (s2B).

To address this overshrinkage, we employed methods outlined by Bloom et al. (2017),
which, for our study, involved multiplying each EB estimate by the ratio of the random
effect covariance estimate for the school-specific DLL treatment effect to the variance of
the raw EB estimates. Multiplying the deviation of each EB estimate from its grand
mean “stretches” these deviations to produce a sample variance that equals the estimated
variance of true program effects. Because of the relatively large number of subtests, we
restricted these exploratory estimates of the cross-site distribution of DLL intent-to-treat
impacts to the overall total score outcomes from each literacy assessment. For IdO, we
used the total score and for the Logramos and ITBS assessments, we report results for
each test’s ELA total score. We present descriptive statistics, including the mean and
standard deviation of each outcome, and produce histograms, which display the distri-
butions of impacts across the 30 school-based sites.

Results

Attrition

Attrition in an RCT occurs when the final analytical sample is different from the initial
sample that was randomly assigned at baseline. In our case, attrition occurred only
when the participating students failed to complete the assigned pretests and posttests.
Both overall attrition and differential attrition, between treatment and control groups,
can affect the statistical equivalence of the initial randomized sample and can potentially
create bias in outcome estimates (What Works Clearinghouse, 2022). Table 1 summa-
rizes the number of students with complete data included in the final analytical samples,
the treatment and control attrition rates, and the overall and differential attrition rates.
Relative to WWC’s attrition standards, which describe guidelines for determining low,
moderate, and high attrition, based on a combination of overall and differential attrition
rates, each measure meets the criteria for “low” attrition according to the WWC
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Version 5.0 standards (What Works Clearinghouse, 2022). Therefore, the small amount
of data attrition from our analytical sample is unlikely to bias our results.

Baseline Equivalence

We also evaluated baseline equivalence between treatment and control students on all
pretest measures from the IdO, Logramos, and ITBS assessments. This check for baseline
equivalence helps ensure that no substantial pretreatment differences exist between the
treatment and control students that may compromise analyses of their posttest out-
comes. Table 2 shows the treatment and control means and standard deviations and the
standardized treatment-control mean differences for each subtest. Following WWC pro-
cedures (What Works Clearinghouse, 2022s), when the difference between treatment
and control groups on observable baseline characteristics is greater than 0.25 SDs, the
two groups are judged to be not equivalent. When the difference in baseline characteris-
tics is greater than 0.05 but less than 0.25 SDs, the analysis should include a statistical
adjustment for the baseline measure. Differences of less than or equal to 0.05 SDs
require no statistical adjustment. As shown in Table 2, none of the 15 pretests had a

Table 1. Data attrition from randomly assigned treatment (n¼ 206) and control (n¼ 195) samples
by assessment.

Analytic sample sizes Data attrition rates

Treatment Control Treatment (%) Control (%) Overall (%) Differential (%)

IdO 197 178 4 9 6 4
Logramos 177 160 14 18 16 4
ITBS 167 156 19 20 19 1

Note. IDO: Instrumento de Observaci�on; ITBS: Iowa Tests of Basic Skills.

Table 2. Baseline treatment-control equivalence for Instrumento de Observaci�on (IdO), Logramos, and
Iowa test of basic skills (ITBS) pretest measures.

Treatment Control

IdO pretest measures M SD M SD Standardized mean difference

Letter identification 44.61 14.54 45.20 13.34 −0.04
Sounds in words 24.19 11.26 22.90 10.94 0.12
Writing vocabulary 10.72 7.45 10.82 7.92 −0.01
Concepts about print 11.13 3.40 10.69 3.54 0.13
Ohio Word Test 7.86 5.74 7.52 5.56 0.06
Text Reading Level 1.41 1.52 1.10 1.34 0.22
Total score 463.6 39.15 457.39 41.11 0.15

(n¼ 197) (n¼ 178)
Logramos pretest measures
Reading 145.86 35.92 141.38 40.14 0.12
Language 169.25 14.34 169.31 17.98 0.00
Vocabulary 159.08 15.58 159.84 10.25 −0.06
ELA total 154.43 37.11 151.21 42.14 0.08

(n¼ 177) (n¼ 160)
ITBS pretest measures
Reading 120.41 38.29 116.57 42.54 0.09
Language 123.09 13.88 123.04 10.15 0.00
Vocabulary 123.75 16.37 122.74 16.60 0.06
ELA total 115.44 36.95 111.58 40.96 0.10

(n¼ 167) (n¼ 156)
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standardized mean difference greater than 0.25. To adjust for baseline differences less
than 0.25 SDs, though, and to improve the power and precision of our impact analyses,
we included the applicable pretest covariate for each analysis of the 15 achievement
outcomes.

Impact Analyses

The results are presented separately for each literacy outcome. For each outcome, we
first estimated a main impact model and then estimated a second model, which assesses
any potential cohort-by-treatment interaction effects. As noted earlier, treatment coeffi-
cients can be interpreted as the standardized mean differences (or effect sizes) between
treatment and control students on the three literacy assessments.

Instrumento de Observaci�on
Table 3 shows the estimated DLL effects on the total score and all six IdO subtest out-
comes: Letter Identification, Ohio Word Test, Concepts About Print, Writing
Vocabulary, Hearing and Recording Sounds and Text Reading Sounds, and Text
Reading Level. The results for the main impact analyses, labeled as Model 1 for each
IdO outcome shown in Table 3, reveal statistically significant student-level impacts of
assignment to DLL services on all posttest outcomes, ranging from d¼ 0.36 for the
Sounds in Words outcome to d¼ 0.97 for the Text Reading Level subtest. The results
for each outcome labeled Model 2 evaluate the cohort-by-treatment interaction effects.
As suggested by the nonsignificant cohort-by-treatment interactions for each outcome,
these exploratory analyses revealed no evidence to suggest that there were differences
for the DLL impacts across the three independent yearly student cohorts.

Finally, in the bottom panel of Table 3, we summarize the random effects, including
the variance of the school-level intercept, s2; the school-level variance of the DLL treat-
ment effect, f2; the correlation, q, between the school intercept and treatment effect;
and the unexplained student-level residual variance, r2: The results for the school-level
variance of the DLL impacts reveal statistically significant treatment-effect variability
across the 30 schools for all IdO outcomes, except for the Concepts About Print subtest.
For instance, the results for the IdO total score at the far right-side of Table 3 show an
average d¼ 0.91, with a random effect covariance estimate for the school-level impacts
of 0.19. Taking the square-root of this covariance estimate yields a standard deviation
of 0.44.

To further explore this variability in DLL impacts across the 30 participating schools,
we used methods outlined by Bloom et al. (2017) to describe the estimated variance of
true DLL program effects. We restricted our estimates of the cross-site distribution of
DLL intent-to-treat impacts to the total score for the IdO assessment, which is equiva-
lent to d¼ 0.91 with an adjusted standard deviation of the school-specific DLL impacts
of 0.58 SDs. Figure 3 is a histogram of the adjusted EB estimates of school-specific
impact estimates for the 30 schools included in the overall analysis of IdO outcomes. Of
the 30 schools, 29 schools (97%) have positive impact estimates, and 12 schools (40%)
have impact estimates greater than 1 SD. The figure shows only two relative outliers,
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one school with an estimated positive impact of approximately d¼ 2.60 and one with a
negative impact of d¼−0.50.

Logramos
Students who received DLL services outperformed those who had not yet received serv-
ices on all Logramos subtests, and the associated effect sizes were statistically significant,
ranging from d¼ 0.26 to d¼ 0.57. Model 1 results shown in Table 4 indicate the average
DLL effects for the four Logramos outcomes: Reading, Language, Vocabulary, and ELA
total. As was the case for the IdO outcomes, the exploratory analyses of each Logramos
outcome labeled as Model 2 suggest no evidence of statistically significant differences
for the DLL impacts across the three independent yearly student cohorts.

The random effects, including the school-level variance of the DLL treatment effect,
f2, are shown in the bottom panel of Table 4. These outcomes reveal statistically signifi-
cant treatment-effect variability across the 30 schools for two of the four Logramos out-
comes: Reading and Vocabulary. For instance, the results for the Logramos Vocabulary
subtest yielded an estimated average effect size of d¼ 0.30, with a random effect covari-
ance estimate for the school-level impacts of 0.36, which is equivalent to 0.60 SDs.

We calculated adjusted EB estimates of the school-specific impacts on the composite
Logramos total score for the 30 schools. Figure 4 provides a graphical representation of
this school-level variability in DLL impacts on the Logramos total score, which was
equivalent to d¼ 0.25 with an adjusted standard deviation of the school-specific DLL
impacts of 0.23. As with the IdO outcome, 29 of the 30 schools (97%) had positive

Figure 3. Adjusted empirical Bayes estimates of School-Specific impacts of DLL on mean IdO
outcomes.
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Figure 4. Adjusted empirical Bayes estimates of School-Specific impacts of DLL on mean Logramos
outcomes.

Table 4. Multilevel estimates of Intention-to-Treat impact on Logramos outcomes.

Fixed effects

Reading Language Vocabulary English/Language Arts total

(1) (2) (1) (2) (1) (2) (1) (2)

Intercept −0.23 −0.25 −0.23 −0.22 −0.20 −0.30 −0.20 −0.19
(0.17) (0.18) (0.19) (0.19) (0.19) (0.21) (0.11) (0.12)

Treatment 0.34�� 0.36� 0.20��� 0.18 0.30� 0.48� 0.25��� 0.24�
(0.11) (0.16) (0.06) (0.10) (0.14) (0.19) (0.07) (0.11)

Pretest 0.39��� 0.39��� 0.07� 0.08� 0.05 0.05 0.63��� 0.63���
(0.06) (0.06) (0.03) (0.03) (0.05) (0.05) (0.04) (0.04)

Cohort 2 0.00 0.01 0.10 0.07 0.01 0.19 0.04 −0.00
(0.11) (0.15) (0.08) (0.10) (0.11) (0.16) (0.08) (0.11)

Cohort 3 −0.02 0.09 0.01 0.09 −0.12 −0.02 −0.07 0.04
(0.15) (0.23) (0.11) (0.15) (0.15) (0.24) (0.11) (0.16)

Treatment� Cohort 2 −0.00 0.07 −0.31 0.07
(0.19) (0.13) (0.20) (0.14)

Treatment� Cohort 3 −0.17 −0.13 −0.17 −0.16
(0.27) (0.18) (0.28) (0.19)

Random effects
School intercept variance 0.58��� 0.58��� 0.97��� 0.95��� 0.85��� 0.89��� 0.23��� 0.21���
School treatment

impact variance
0.13�� 0.13�� 0.00 0.00 0.36�� 0.41 0.04 0.03

School intercept/
impact correlation

−0.27�� −0.27�� 0.00 0.01 −0.56��� −0.60 −0.09� −0.08�

Student-level residual
variance

0.61��� 0.62��� 0.29��� 0.29��� 0.65��� 0.65��� 0.32��� 0.32���

Note. Student n¼ 337; school n¼ 30. Standard errors presented in parentheses.�p< 0.05; ��p< 0.01; ���p< 0.001. (1) Refers to Model 1. (2) Refers to Model 2.
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impacts on the Logramos Total Language Arts outcome, ranging from d¼−0.04 to
d¼ 0.94.

ITBS
Students assigned to DLL scored somewhat higher on all ITBS subtests than those
assigned to the control group as demonstrated by positive effect sizes; however, the
effect sizes were not statistically significant. Model 1 in Table 5 shows the average
impacts of assignment to DLL on each ITBS outcome: Reading, Language, Vocabulary,
and ELA total. Similar to the Spanish-language outcomes, the results from Model 2
reveal no statistically significant cohort-by-treatment interaction effects. The random
effects shown at the bottom of Table 5 do not reveal substantial treatment-effect vari-
ability across the 30 schools. The results suggested no statistically significant treatment
effect heterogeneity for the ITBS outcomes.

Although the ITBS outcomes revealed no statistically significant treatment effects or
cross-site treatment effect variability, we calculated adjusted EB estimates of the school-
specific impacts for the 30 schools to examine their variability descriptively. Figure 5
shows this school-level variability in DLL impacts on the ITBS total score composite
outcome, which was equivalent to d¼ 0.02 with an adjusted standard deviation of the
school-specific DLL impacts of 0.04 SDs. Of the 30 schools, 24 schools (80%) had posi-
tive impact estimates. Overall, the estimated impacts ranged from d¼−0.08 to d¼ 0.08.
Thus, no schools had impacts greater than 0.10 SDs, and no schools had negative
impacts less than 0.10 SDs.

Multiple Comparisons Corrections
Because we tested the statistical significance of multiple outcomes within one literacy
domain, we applied the Benjamini-Hochberg method to adjust for multiple comparisons

Table 5. Multilevel estimates of Intention-to-Treat impact on Iowa test of Basic skills outcomes.

Fixed Effects

Reading Language Vocabulary English/Language Arts total

(1) (2) (1) (2) (1) (2) (1) (2)

Intercept 0.10 0.11 −0.07 −0.06 0.08 0.07 0.12 0.12
(0.15) (0.16) (0.20) (0.21) (0.19) (0.21) (0.13) (0.14)

Treatment 0.06 0.03 0.06 0.06 0.07 0.08 0.02 0.02
(0.08) (0.13) (0.06) (0.10) (0.13) (0.19) (0.07) (0.12)

Pretest 0.35��� 0.35��� 0.02 0.02 −0.01 −0.01 0.37��� 0.37���
(0.06) (0.06) (0.03) (0.03) (0.05) (0.05) (0.05) (0.05)

Cohort 2 −0.27�� −0.29� −0.08 −0.09 −0.19 −0.12 −0.30�� −0.29�
(0.10) (0.14) (0.08) (0.10) (0.11) (0.17) (0.09) (0.13)

Cohort 3 −0.24 −0.28 −0.03 −0.02 −0.05 −0.22 −0.23 −0.24
(0.14) (0.19) (0.11) (0.15) (0.16) (0.24) (0.13) (0.17)

Treatment� Cohort 2 0.02 0.01 −0.13 −0.00
(0.18) (0.13) (0.21) (0.16)

Treatment� Cohort 3 0.08 −0.02 0.25 0.02
(0.23) (0.17) (0.28) (0.20)

Random effects
School intercept variance 0.43��� 0.43��� 1.12��� 1.12��� 0.81��� 0.84��� 0.33��� 0.33���
School treatment impact variance 0.00 0.00 0.01 0.01 0.28� 0.32� 0.00 0.00
School intercept/impact correlation 0.01 0.01 −0.12���−0.12���−0.47���−0.50��� 0.02 0.02
Student-level residual variance 0.48��� 0.49��� 0.26��� 0.26��� 0.64��� 0.64��� 0.40��� 0.40���
Note. Student n¼ 323; school n¼ 30. Standard errors presented in parentheses.�p< 0.05; ��p< 0.01; ���p< 0.001. (1) Refers to Model 1. (2) Refers to Model 2.
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to control for a false-discovery rate.8 The results suggest that after adjusting for multiple
comparisons across the seven IdO and four Logramos tests, the statistically significant
results held. In other words, our analyses indicated that the treated students served by
DLL outperformed the control students on all Spanish assessments (i.e., all IdO and
Logramos measures). Of course, because there were no statistically significant impacts
across the four ITBS measures, there was no need to make the corresponding adjust-
ments to these outcomes.

Discussion

Our analyses indicate that treatment students served by DLL outperformed control stu-
dents on all Spanish-language IdO and Logramos measures. We found statistically sig-
nificant student-level impacts of assignment to DLL services on all IdO posttest
outcomes, ranging from d¼ 0.36 for the Sounds in Words outcome to d¼ 0.97 for the
Text Reading subtest. The DLL effect sizes for the Logramos posttests ranged from
d¼ 0.20 to d¼ 0.34. No analyses of interaction effects suggest that the impacts of DLL
depend on the year of instructional delivery: 2016–17, 2017–18, or 2018–19. Further,
our analyses of the school-to-school differences in DLL impacts consistently revealed

Figure 5. Adjusted empirical Bayes estimates of School-Specific impacts of DLL on mean ITBS
outcomes.

8Specifically, we rank ordered the statistically significant findings within the domain in ascending order of the p-values,
such that p1 � p2 � p3 � p4 � p5 � p6 � pM. For each p-value, p1-M, we computed: pi ¼ ai/M, where i is the rank for
pi, with i¼ 1, 2, . . . M; M is the total number of findings within the domain; and a is the target level of statistical
significance.
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that the overall Spanish-language impacts are larger than they are variable, with an IdO
total score outcome equivalent to d¼ 0.91 and a standard deviation of 0.58 and an aver-
age Logramos outcome equivalent to d¼ 0.25 with a standard deviation of 0.23.
Although 80% of the schools also realized positive impacts on the ITBS assessment, the
highly positive Spanish-language outcomes did not appear to translate immediately into
statistically significant English-language impacts.

Interpreting the Magnitudes of the DLL Impacts

Similar to the sister English-language version (RR), DLL demonstrates strong impacts
for the sampled students across many dimensions of literacy in reliable ways that are
replicated across years and from teacher to teacher. Comparing our results to those
from the recent large-scale, multicohort evaluation of RR reported by Sirinides et al.
(2018), the magnitudes of the impacts are quite similar. The RR effect size for the over-
all score from the OS was nearly one full standard deviation and similarly DLL’s impact
on the IdO total score was equivalent to 0.91 standard deviations. RR impacts on the
English-language ITBS, which were somewhat greater than one-third of a standard devi-
ation, were comparable to those found for the Spanish-language Logramos assessment,
which ranged from 0.20 to 0.34. Based on the first-year results from the national study
of RR, May et al. (2013) indicated that 81% of the 147 participating RR schools had
positive English-language ITBS impacts on the participating treatment students.
Although our sample was considerably smaller, with only 30 schools, all but one school
(97%) in the current study of DLL had positive impacts on the Spanish-language
Logramos assessment.

Other benchmarks may provide additional context to understand the impacts of DLL.
For instance, Kraft’s (2020) review of nearly 250 recent RCTs of education interventions
suggested that a “large” effect size is 0.20 or greater. More specifically, by examining the
distribution of impacts across those 242 RCTs, the impacts of DLL on the Logramos
and IdO total scores are, respectively, above the 75th percentile and close to the 99th
percentile of that distribution. When comparing the largest impact of 0.97 standard
deviation units to other more intuitive benchmarks provided by Hill et al. (2008), the
DLL effect is equivalent to a learning advantage relative to controls that is approxi-
mately equal to the amount of reading achievement growth experienced by the typical
first-grade student during a full school year. With effect sizes ranging from d¼ 0.20 to
d¼ 0.34 on the Logramos assessment, the impacts of DLL were equivalent to approxi-
mately one fifth to more than one third of the achievement growth found for the typical
first-grade student across a full year of school. Finally, compared with typical supple-
mental Title I programs, which were reviewed in a meta-analysis by Borman and
D’Agostino (1996), which frequently serve as the funding source for DLL, the DLL
impacts on the Logramos assessment are more than two to three times larger, and the
IdO impacts are greater than nine times larger than those observed in supplemental
Title I programs. Indeed, as a supplemental intervention spanning only 12–20weeks,
DLL appears to produce impressive impacts of a magnitude not typically seen for educa-
tional programs of any type.
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Interpreting the Variability of the DLL Impacts

Relatively few benchmarks are available to assess the consistency of impacts found
across the 30 participating DLL sites. Recently, there has been growing interest in inves-
tigating treatment-effect heterogeneity in multisite RCTs of education interventions
(Bloom et al., 2017; Bloom & Spybrook, 2017; Weiss et al., 2017). In reviewing results
from 16 multisite RCTs, Weiss et al. (2017) concluded that findings of treatment
impacts and site-to-site variability of the impacts follow several patterns. Specifically, the
authors found that studies of education interventions fall into one of four categories: (1)
yielding consistent near-zero impacts across sites; (2) yielding near-zero average impacts
with substantial cross-site variation; (3) yielding consistent positive impacts across sites;
and (4) yielding large average positive impacts with substantial cross-site variation. Our
results would seem to fall into the latter two categories. Concluding which of these two
characterizations best fits our results requires more careful consideration of the magni-
tudes of our cross-site variation.

Weiss et al. (2017) reported that about one third of the 16 multisite education
RCTs that they reviewed yielded little cross-site impact variation, ranging from 0 to
0.05 standard deviations (SDs). Another third of the estimates ranged from 0.05 SDs
to 0.15 SDs, indicating moderate cross-site variation, and the final third ranged from
0.15 SDs to 0.35 SDs, which suggested considerable cross-site variation. On the sur-
face, our estimates of cross-site variation for the Spanish-language outcomes (0.25
SDs to more than 0.5 SDs) seem to align with the category of findings characterized
by Weiss et al. as “large average positive impact[s] with substantial cross-site var-
iation” (p. 13). Yet our cross-site impact estimates also can be described by the
authors’ other description of “consistently positive impacts across sites” (p. 13).
Specifically, only one of the 30 sites in our sample had nonpositive impacts for the
Logramos and IdO assessments.

When examining the reasons behind greater consistency in cross-site impacts, Weiss
et al. (2017) identified three explanations: (1) highly specific and consistent interven-
tions that tend to deliver similar services across sites; (2) low-intensity programs, which
are characterized by small treatment-control service contrasts and limited opportunity
for cross-site differences; and (3) interventions delivered to treatment and control stu-
dents in the same school building yielding smaller treatment-control service contrasts
than when treatment and control students are served in separate and potentially more
variable school contexts.

Because DLL is a highly specific intervention (explanation #1) and we studied both
treatment and control students in the same building (explanation #3), we would expect
consistent impacts across sites. However, because DLL is not a low-intensity program,
(explanation #2), this may induce greater opportunity for impact variation across sites.
Although the sample of 16 multisite studies reviewed by Weiss et al. (2017) revealed no
evidence that cross-site impact variation increases as the magnitude of cross-site mean
impacts increases, none of the 16 studies had effect sizes approaching the magnitudes of
the DLL intervention. Perhaps it is this combination of factors that explain the consist-
ently positive but relatively variable impacts across the 30 participating schools in our
study.
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Conclusion

DLL is predicated on the notion that responsive, high-quality Spanish-language literacy
programs require coordinated supports for students who are struggling with early liter-
acy learning. DLL provides supplemental resources needed for Spanish-speaking stu-
dents to participate—and potentially thrive—in their school’s Spanish-language literacy
program. Also, furthering the development of learning in one’s native language can
transfer to learning a second language and since DLL is taught in Spanish, it may con-
tribute to students acquiring not only Spanish but also English literacy skills as they
progress through elementary school. Indeed, much research indicates that teaching read-
ing in a student’s native language may be the optimal approach to improving reading in
English. Research from multiple studies on a variety of languages supports the notion
that learning literacy in one’s first language augments literacy in the second (Richards-
Tutor et al., 2016; Roberts, 1994). In the initial months of intervention, though, our
results do not suggest that such transference occurred. As past research has suggested,
this process of improved Spanish-language literacy helping students acquire additional
English-language skills may take several years (Umansky & Reardon, 2014). Given the
range of Spanish literacy skills that we measured, more nuanced analyses of which par-
ticular skills may predict students’ future Spanish and English development could help
further elucidate this process and suggest important points of focus for early
intervention.

Our sample was relatively small, therefore more research is necessary to document
the generalizability of these favorable results across other districts, schools, teachers, and
students. However, these experimental outcomes across 30 schools are very promising.
The literacy outcomes evaluated revealed little evidence of variability across years, sug-
gesting the reliability and replicability of DLL’s impacts. Although impacts varied across
sites, the impacts were positive in all but one site. Future research should investigate the
extent to which these effects are sustained across multiple years, and whether these early
advantages in students’ native language of Spanish translate, as past evidence suggests,
into later advantages in English literacy.

In addition, future work should systematically link data concerning the quality and
variability of implementation across sites and teachers with impact data. Clearly, key
strengths of the DLL program are its well-specified guidelines and practices and ongoing
oversight, support, and training by teacher leaders and university-based trainers.
However, future work might provide greater understandings of how variability in the
contexts in which DLL is implemented, the quality and quantity of DLL instruction and
how it may vary, and how such contextual and programmatic variations may be associ-
ated with differences in student outcomes. Although there was some variability in DLL
teachers’ experience with DLL, on average, teachers had been delivering DLL for 8 years.
Furthermore, all school sites had been implementing DLL when our study began. Our
cost analysis suggests DLL requires significant financial commitment (Borman et al.,
2022), so it is possible that newly implementing sites may not yield the large and posi-
tive impacts observed in this study or the variation in those impacts may be larger or
smaller. Thus, understanding impact and variation in the context of early implementers
is also important.

24 T. H. BORMAN ET AL.



Finally, future longitudinal studies could help inform how the program may prevent
the need for other potentially more costly interventions, including special education,
continuing specialized services for ELs, and retentions in grade. Prior quasi-experimental
evidence suggests that DLL students maintain average to high literacy performance
through elementary school (Escamilla et al., 1998; Neal & Kelly, 1999), and studies of
early literacy programs emphasizing native language instruction suggest similar
long-term benefits (Ashdown & Simic, 2000; Richards-Tutor et al., 2016). Therefore,
even though DLL targets intensive resources for first-grade struggling readers, it is quite
possible that these early investments have long-term benefits that may, ultimately, save
schools and districts valuable resources and prevent future remediation efforts.
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