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Early literacy tutoring and children’s reading trajectories: Evidence from a four-year
randomized controlled trial

Jilli Jung, Carly D. Robinson, Tye Ripma, Kalena Cortes, Karen Kortecamp & Susanna Loeb

Abstract

Most evidence on early literacy tutoring comes from intensive one-year interventions. Much less
is known about whether schools can sustain individualized instructional support as students’
reading needs evolve across the early grades. We present findings from a four-year randomized
controlled trial evaluating Chapter One, an adaptive instructional support system designed to
translate the instructional principles underlying effective tutoring into a scalable model for early
literacy. We randomly assigned 815 kindergarten students in a large urban district in the
Southeast to Chapter One or business-as-usual instruction and followed them through 3rd grade.
Students assigned to Chapter One scored 0.12 to 0.17 standard deviations higher on
state-administered reading assessments across grades 1 through 3, although the third-grade
estimate is imprecise. They were also less likely to have an individualized education program
(IEP) or be retained by the end of the study. The reduction in IEP status was concentrated among
students who already had an IEP at baseline. The estimated longitudinal effects on reading are
smaller than those typically reported for intensive tutoring models but were achieved under
ordinary school staffing, scheduling, budget, and student mobility constraints. The findings
suggest that schools can translate the instructional principles underlying effective tutoring into
adaptive instructional support systems that improve students’ reading trajectories and academic

progression while remaining feasible to sustain across the learning-to-read years.



Introduction

Developing strong reading skills in the early grades is central to students’ long-term academic
success, yet many students struggle to do so: fewer than one-third of U.S. fourth graders read at a
proficient level (National Center for Education Statistics, 2024). States and districts have
increasingly adopted comprehensive early literacy policies centered on universal screening,
evidence-based reading instruction, and targeted intervention for students who fall behind
(ExcelinEd, 2026). These efforts aim to identify struggling readers early and provide support

before initial gaps in foundational reading skills become persistent barriers to later learning.

Schools face the challenge of providing instructional support that evolves as children’s reading
develops. Identifying struggling readers is only the first step. Students who struggle with
letter-sound correspondence in kindergarten require different instruction than students struggling
with fluency, vocabulary, or comprehension in later grades. Effective early literacy support
therefore requires more than a one-time intervention. It requires a system that continually adjusts
instruction as students’ needs change while remaining feasible for schools to sustain over
multiple years. This view is consistent with broader work on progress monitoring and data-based
individualization, which emphasizes using ongoing evidence about student learning to

continually adapt instruction to students’ evolving needs (Jung et al., 2018; Stecker et al., 2008).

Research on intensive tutoring provides some of the strongest evidence we have about how
individualized instruction can accelerate learning. Decades of research show that tutoring is most
effective when instruction is individualized, responsive to students’ progress, relationship-based,
and delivered with sufficient frequency to address current learning needs (Nickow et al., 2024;
Robinson & Loeb, 2021). An important unanswered question is whether schools can embed the
principles that make intensive tutoring effective into instructional systems that are feasible to

sustain over multiple years under real operating conditions.



Chapter One was designed to address that question. Chapter One uses tutoring as one component
of an adaptive literacy support system that adjusts instructional content and support intensity as
students’ reading develops. Students who reach grade-level expectations transition to lighter
maintenance support, while instructional resources are concentrated on students who continue to
require individualized assistance. In this way, the program seeks to preserve the core features that
make intensive tutoring effective while organizing them into a model that schools can sustain

across the learning-to-read years.

The existing evidence is limited on whether adaptive literacy support systems can improve
students’ reading trajectories over multiple years. Most evaluations examine interventions
delivered over only a semester or a single school year (Nickow et al., 2024), leaving little
evidence about whether schools can sustain adaptive instructional support as children’s literacy
needs evolve. Only a small number of studies have followed students across multiple years (e.g.,
Bonesronning et al., 2022; Finseraas et al., 2024), and few have focused on early literacy.
Moreover, because outcomes are typically measured shortly after interventions end, little is
known about whether sustained instructional support can alter children’s longer-term reading

trajectories (Bailey et al., 2020).

In this paper, we report findings from a four-year randomized controlled trial evaluating Chapter
One in a large urban district in the Southeast. During the 2021-22 school year, we randomly
assigned 815 kindergarten students either to be offered access to Chapter One or to receive
business-as-usual instruction and followed them through the end of 3rd grade. The program
combines part-time tutors, brief classroom-embedded instructional sessions, adaptive allocation
of individualized support, and technology-supported progress monitoring to provide sustained
literacy support within ordinary school routines at an annual cost of approximately $416 per

student.



Students offered Chapter One scored 0.12 to 0.17 standard deviations higher on
state-administered reading assessments across grades one through three, although the third-grade
estimate is imprecise. Using typical annual growth in reading as a benchmark (Hill et al., 2008),
our estimates translate to about 1.55 months of learning in 1st grade, 2.83 months in 2nd, and
3.33 months in 3rd. Students in the treatment group were also 4.7 percentage points less likely to
have an individualized education program (IEP) by the end of 3rd grade and 2.7 percentage
points less likely to be retained, although the retention estimate is imprecise. These findings
suggest that schools can translate the principles that make intensive tutoring effective into
adaptive instructional support systems that improve children’s reading trajectories while

remaining feasible to sustain across the early elementary grades.

Background
Early Reading Development Requires Sustained Adaptive Support

Early reading proficiency is foundational to students’ long-term academic success. Students who
struggle with reading in the early grades often continue to face academic difficulties in later
grades (Cunningham & Stanovich, 1997; Duncan et al., 2007; Juel, 1988). Yet low reading
proficiency is both widespread and persistent. On the 2024 National Assessment of Educational
Progress, only 31 percent of U.S. fourth graders performed at or above NAEP Proficient in
reading, while 40 percent performed below NAEP Basic (National Center for Education
Statistics, 2024). Fourth-grade reading achievement has now returned to pre-2003 levels,
extending a decline that began after progress stalled in the mid-2010s (Dewey et al., 2026). Over
the past decade, states have responded to this challenge by adopting comprehensive early literacy
policies, including evidence-based reading instruction, universal screening to identify struggling
readers early, and grade retention requirements (ExcelinEd, 2026). Growing evidence shows

such policies can improve early reading achievement, though primarily where they are
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comprehensive (Spencer, 2024; Westall & Cummings, 2023). Even so, the persistence of low
reading performance nationally underscores the need for instructional systems that provide
individualized support throughout the learning-to-read years, adapting as students’ literacy needs

evolve.

The learning-to-read period, spanning kindergarten through 3rd grade, requires support that is
both continuous and responsive to students’ changing needs. Over these years, students move
through a sequence of increasingly complex reading demands, from early emphasis on
phonological awareness, letter knowledge, and decoding to growing demands on fluency,
vocabulary, and comprehension. As the task of reading changes, so do the instructional supports
students need (Language and Reading Research Consortium, 2015). This developmental
progression implies that effective early literacy support is unlikely to take the form of a one-time
remediation of an initial skill deficit; students may encounter new instructional challenges as
reading demands change across grades. Effective intervention therefore requires ongoing
progress monitoring, in which educators use repeated data on student learning to adjust
instruction (Jung et al., 2018; Stecker et al., 2008). Schools must sustain instructional support as
children’s literacy needs evolve. Students who initially struggle with decoding may later require
support with fluency or comprehension, while students who catch up may require progressively
less individualized instruction. Effective literacy systems therefore need to adjust both

instructional content and instructional intensity over time.

The policy importance of early literacy extends beyond test scores, because low reading
proficiency contributes to consequential and potentially avoidable educational decisions.
Because retention decisions rely heavily on academic performance, students with low reading
proficiency face elevated risk of grade retention. Early-grade retention can produce short-term
achievement gains (Hwang & Koedel, 2025; Schwerdt et al., 2017), but these gains often fade,

and a growing body of work links retention to adverse longer-run outcomes, including lower
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high school graduation, reduced adult earnings, and increased behavioral and criminal

involvement (Jacob & Lefgren, 2009; Zhong, forthcoming).

Low reading proficiency is also a primary consideration in special education identification
(Fletcher et al., 2018). Under the Individuals with Disabilities Education Act (IDEA) regulations,
students may not be determined eligible for special education if the determinant factor is lack of
appropriate instruction. Tiered, evidence-based instruction is therefore intended to ensure that
students receive adequate instruction before being evaluated and to help distinguish students with
learning disabilities from those who have not yet had access to rigorous, research-validated
instruction (Fuchs et al., 2014). Although instructional adequacy is most often discussed in
relation to initial identification for special education, it may also matter after students have been
identified. If some students receive IEPs in part because they have not had access to sufficiently
effective early reading instruction, then sustained academic intervention may help them make
enough progress to exit special education. This possibility is of interest because students who
exit special education in the early grades demonstrate higher academic achievement and lower
rates of disciplinary involvement after transitioning back to general education (Curran et al.,

2021; Gilmour et al., 2023).

High-Impact Tutoring Identifies Principles of Effective Individualized Instruction

Research on intensive tutoring provides some of the strongest evidence available about the
conditions under which individualized instruction improves student learning. A large body of
experimental evidence shows that tutoring can substantially improve academic achievement,
with particularly strong effects for programs delivered in the early grades, during the school day,
and through frequent one-on-one or small-group instruction (Nickow et al., 2024). This literature
identifies several features of effective individualized instruction that consistently improve
student learning. Effective tutoring increases instructional time, tailors instruction to students’

current skill levels, provides frequent feedback, fosters sustained instructional relationships that
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support engagement and motivation, and adapts instruction in response to students’ progress
(Nickow et al., 2024; Robinson & Loeb, 2021). These findings suggest that tutoring is effective
because it embodies a set of instructional principles that can inform the design of broader
instructional systems. These features are especially valuable during the learning-to-read years
when students require explicit instruction in phonological awareness, phonics, and fluency

together with instruction that responds to their developing skills.

Although this literature identifies the ingredients of effective individualized instruction, it leaves
open a broader question: how should schools organize instructional support over time? Most
tutoring studies evaluate interventions lasting a semester or a single school year, with outcomes
measured shortly after the intervention ends (Nickow et al., 2024). As a result, we know
relatively little about how schools can sustain individualized instructional support as children’s
literacy needs evolve across grades. Multi-year tutoring studies have begun to emerge, primarily
in mathematics (Bonesrenning et al., 2022), but remain rare, particularly in early literacy.
Moreover, even when tutoring produces substantial short-run gains, the effects of educational
interventions often diminish after support ends (Bailey et al., 2017). The only long-term
follow-up of a multi-year tutoring intervention found that approximately 60 percent of the
mathematics achievement gains persisted 3.5 years after the program concluded (Finseraas et al.,

2024). Comparable evidence for early literacy is lacking.

A second challenge concerns implementation. The tutoring programs that produce the largest
achievement gains typically require frequent instructional sessions, low student-to-tutor ratios,
trained staff, and dedicated instructional time, all of which are difficult for school systems to
sustain over multiple years. Programs that substantially reduce these features by using existing
school staff still face implementation challenges, generally producing smaller or null effects on
average (Huffaker et al., 2025). Consequently, recent research has increasingly focused on how

schools can implement individualized instructional support equitably and cost-effectively under



real-world constraints (Cortes et al., 2025; Kortecamp & Peters, 2024; Kraft & Lovison, 2025;
Robinson et al., 2025, 2026). The next challenge is designing instructional systems that preserve
the core principles underlying tutoring’s effectiveness while remaining feasible to sustain within

ordinary school routines.

Chapter One was designed as one approach to this challenge. Chapter One uses tutoring as a
flexible instructional resource within an adaptive instructional support system that adjusts
instructional content and support intensity as students’ reading develops. Individualized
instruction changes as students’ reading develops, allowing instructional content and support
intensity to evolve while concentrating tutoring resources on students who continue to need
them. We evaluate whether this approach can translate the principles that make intensive tutoring
effective into a model of sustained instructional support that schools can maintain throughout the

learning-to-read years.

Treatment Description: Adaptive Instructional Support System

Chapter One was designed to provide individualized reading support that evolves as students’
literacy needs change within and across the learning-to-read years while remaining feasible for
schools to sustain. The program uses tutoring as one component of an adaptive instructional
support system that adjusts instructional content and support intensity according to students’
reading development. A distinguishing feature of the model is short burst tutoring. Part-time
Early Literacy Interventionists (ELIs, i.e., tutors) provide individualized instruction during the
school day through brief classroom-embedded sessions, typically lasting five to ten minutes, in
the classroom or an adjacent space. This structure allows tutors to work with multiple students
across classrooms while maintaining regular interactions with students and teachers that support
instructional coordination and relationship building (Cortes et al., 2025; Robinson & Loeb,

2021).



The instructional core is a decoding curriculum delivered through these sessions, averaging 2.5
sessions and 15 minutes per week, supplemented by about 10 minutes of daily practice on the
student platform. Placement follows a student’s reading level rather than their grade. The
sequence runs from letter names and sounds through digraphs, vowel patterns, and connected
text, ending at a middle-of-second-grade reading level, and students progress through it
continuously across grades. A student exits full-dosage decoding instruction on reaching what
we call the benchmark: end-of-grade expectations in kindergarten and first grade, or completion

of the decoding curriculum in second and third grade.

A distinguishing design feature is that Chapter One is not a fixed tutoring intervention delivered
uniformly across four years. Instead, it continuously reallocates individualized instructional
support as students’ reading develops. When students reach a benchmark, the time released is
redistributed to classmates still learning to decode, and what those students receive next depends
on where the benchmark falls. In kindergarten and first grade, meeting end-of-grade expectations
still leaves students within the decoding curriculum, so they move to weekly maintenance
sessions that confirm they are holding their gains. From second grade on, reaching benchmark
means completing the curriculum, and support shifts from building decoding to sustaining it:
supported reading with grade-appropriate chapter books, alongside a small-group book club in
second grade and paired with daily independent reading and a growing emphasis on fluency in
3rd grade. Table 1 summarizes this allocation. Technology supports lesson sequencing, progress
monitoring, and independent practice throughout, while individualized instruction remains

human delivered.

The program’s staffing and delivery model is central to its policy relevance. Chapter One relies
on trained part-time tutors supported by a structured curriculum and technology designed to
promote consistent implementation across tutors and classrooms. Its short burst tutoring model

helps reduce a practical barrier to sustained implementation by minimizing the disruption



associated with removing students from regular classroom instruction for extended periods,
making the model more feasible to sustain across multiple years. Cost provides a second
dimension of sustainability. At the time of the study, the program costs school districts
approximately $375 per student annually in kindergarten and 1st grade, $450 in 2nd grade, and
$465 in 3rd grade, substantially below the cost of many intensive tutoring models. For example,
early literacy tutoring programs implemented in Massachusetts during the same academic year
cost between $925 and $1,909 per student. These lower costs are particularly important for
instructional systems intended to support students across multiple years. Programs that schools
cannot sustain are unlikely to provide continuous individualized support as students’
instructional needs evolve. Chapter One therefore provides an opportunity to examine whether
an adaptive instructional support system built on the principles of intensive tutoring can improve
students’ reading development and academic progression while remaining feasible under

real-world staffing, scheduling, and budget constraints.

Method

Study design and sample

This study follows the cohort from the preregistered randomized controlled trial reported in
Cortes et al. (2025) from the beginning of kindergarten through the end of 3rd grade (see
www.socialscienceregistry.org/trials/10810/). Cortes et al. (2025) evaluated the program’s
first-year effects on proximal, program-aligned kindergarten literacy measures. The present study
addresses a distinct question: whether the effects of access to tutoring persist across four school
years and extend to independent state-administered reading assessments and administrative
measures of academic progression. During the 2021-22 school year, Chapter One partnered with
a large urban district in the Southeast to evaluate its early-literacy tutoring program. The district

identified 49 kindergarten classrooms across 13 schools to participate; these schools enrolled a



total of 7,891 students (average enrollment of 607), with school-level rates of free- and
reduced-price lunch eligibility ranging from 79% to 92%. All kindergarten classrooms in the 13
schools were part of the study, and students were eligible if their parents consented to participate

in Chapter One.

We conducted a student-level randomization stratified by classroom. Within each of the 49
classrooms, eligible students were randomly assigned either to the treatment group, which was
offered access to the Chapter One adaptive instructional support system, or to the control group,
which continued with business-as-usual instruction. Students assigned to treatment received
individualized instructional support that evolved over time according to the program’s decision
rules and their reading progress. As described in Table 1, both instructional content and support
intensity changed as students’ reading developed, with students who reached grade-level
expectations transitioning to lower-intensity support while students who continued to struggle
received sustained individualized instruction. Because we randomized students within
classrooms and instruction was delivered in the classroom or an adjacent space, treatment and
control students shared the same teacher and tutor presence. This raises the possibility of
interference between conditions, a violation of SUTVA. Interference could run in either
direction. Control students might benefit indirectly through a tutor or teacher who reallocates
some attention toward them or through improving peers, which would narrow the
treatment-control gap toward zero. Alternatively, the program could draw attention away from
control students, inflating the gap. We cannot rule out either channel, but the more plausible case
is positive spillover to control students, which means our estimates likely understate the effect of

the intervention relative to a classroom with no Chapter One instructional support.



In classrooms with an odd number of eligible students, the additional student was assigned to
treatment. We randomized 815 students (420 assigned to treatment, 395 to control)' and followed
them across four school years: kindergarten (2021-22), 1st grade (2022-23), 2nd grade
(2023-24), and 3rd grade (2024-25). Students assigned to the treatment group who remained in
participating schools were intended to continue receiving Chapter One tutoring in subsequent
grades. Because the program is adaptive and embedded within classrooms, the amount of

tutoring students received over the four years varied across students.

Table A1 summarizes the realized dosage among treated students with a nonmissing primary
outcome. About 41 percent received tutoring in all four years, while the remaining 59 percent
exited earlier. Most of this early exit reflects student mobility: roughly three-fifths of early exits
occurred when students switched schools, and school switching accounts for the large majority
of students who received only a single year of tutoring. Consistent with this pattern, early exit is
largely unrelated to students’ baseline characteristics (Table A2): students who exited early did
not differ from those who completed all four years on baseline reading achievement or IEP
status, and most demographic characteristics are similarly unpredictive, the one exception being
that English learners were somewhat more likely to remain in the program. This pattern indicates
that incomplete dosage is driven primarily by student mobility, with realized dosage modestly
higher among students identified as English learners at baseline. Incomplete take-up therefore

attenuates the intent-to-treat estimates relative to a fully implemented four-year program.

Consistent with the preregistered experimental design, all analyses follow an intent-to-treat
framework: students are analyzed according to their original random assignment, regardless of
the amount of tutoring they actually received in any given year. The cohort available for analysis

changes across years as students leave the district, and thus we construct two analytic samples.

' Of the 818 students randomized in Cortes et al. (2025), we removed three students that the

district confirmed to be duplicate records.



For our main cross-sectional analyses, we use the maximum available sample for each outcome
and testing period. We also report robustness checks of the cross-sectional estimates on the
balanced sample. For the event-study analysis, we restrict the sample to the balanced panel of
students with scores in all windows, so that the trajectory of the treatment effect is not

confounded by changes in sample composition over time.

Data and measures

We obtained administrative records from the district and Chapter One, including students’
gender, race and ethnicity, English learner status, whether they had an IEP, and their scores on
state- and program-administered assessments. As a baseline measure of reading readiness, we
use each student’s fall-2021 score on the state’s Kindergarten Readiness Screener, which must be
administered to all kindergarten students within the first 30 instructional days of the school year.
In 2021-22, the screener was the Renaissance Star Early Literacy assessment. We include the
baseline readiness score as a covariate in all models, along with an indicator for students whose
baseline score was missing and imputed. We do not observe state-administered reading
assessment outcomes during the kindergarten year beyond this baseline measure (see Cortes et

al. (2025) for end-of-kindergarten impacts on a program-administered test).
Primary outcome: reading achievement (grades 1-3)

Our primary outcome is students’ reading achievement in first, second, and third grade.
Beginning in 2022-23, the state measured reading through their statewide assessment system
administered three times each year during beginning, middle, and end of year
progress-monitoring windows. The reading instrument differs by grade level. In grades 1 and 2,
reading is measured using Renaissance’s Star assessments. Students begin on Star Early Literacy
and transition to Star Reading once they reach the established threshold. As a result, students

within the same grade may be assessed on either instrument in a given window. Because both



assessments report scores on a common Unified scale, scores are comparable across the two
instruments. We accordingly use each student’s unified scale score regardless of which Star
assessment they completed in a given window. Most students took Star Early Literacy at the
beginning and middle of grade 1 and Star Reading from the end of grade 1 and throughout grade
2. In grade 3 (2024-25), reading is measured by the ELA Reading assessment, which is not

directly comparable to the K-2 Star unified scale.

To place scores on a common metric for analysis, we standardize each score within its
grade-by-window cell using the distribution of the control group in that cell. These standardized
scores capture relative performance within each assessment period and thus should not be
interpreted as directly comparable in magnitude across grades. Because the standard deviation
used for scaling is specific to each period, and because the underlying assessment changes
between second and third grade, an effect of a given size in one grade does not necessarily
represent the same quantity of learning as an effect of the same size in another. We therefore
focus on the direction and persistence of effects across grades, recognizing that precise

comparisons of effect magnitudes across grades are less informative.

Reading achievement for retained students

Measuring 3rd grade reading achievement is complicated by how students progress through the
early grades. Under the state’s student progression framework, each district sets promotion and
retention criteria at every grade, including kindergarten through grade 2. In the district, students
identified as having a substantial reading deficiency—through screening, progress monitoring
(including the Star assessments), or teacher observation—and those who fail to meet grade-level
promotion criteria are considered for retention through a multi-tiered system of support (MTSS)
review. As a result, some students in our cohort were retained and had not reached 3rd grade by
2024-25, and they were assessed on a lower-grade Star test rather than the grade 3 ELA Reading

assessment, leaving their 3rd grade reading score unobserved.



Restricting the 4th year analysis to students who have a 3rd grade score would condition on
grade progression, which itself is an outcome the intervention may affect. If tutoring helps
lower-achieving students remain on track, then the treatment group’s grade 3 test-takers would
disproportionately include students who would otherwise have been retained, biasing the
estimated treatment effect downward. To avoid this bias, we impute grade 3 reading scores for
the retained students who did not take the 3rd grade assessment. We obtain predicted values from
a regression of 3rd grade reading on 2nd grade reading, the baseline score, demographics, and
treatment assignment, estimated among students with observed 3rd grade scores, and assign each
retained student their predicted value. We include the prior-year (2nd grade) score because
predictions from the baseline measure alone perform poorly. The kindergarten baseline is
temporally distant and only weakly predictive of 3rd grade achievement. We retain the treatment
indicator in the imputation model so that the imputation does not mechanically attenuate
treatment-control differences. We do not impute scores for students who simply missed a test in a
given year. Consequently, the 4th year reading sample includes observed 3rd grade test-takers

plus imputed retained students, but excludes ordinary test-missers.
Additional exploratory outcomes

Oral reading fluency. Chapter One’s Early Learning Interventionists administered the
program’s Oral Reading Fluency (ORF) benchmark assessment, a curriculum-based measure
modeled on DIBELS Next (now Acadience Learning) and developed using a battery of
readability indices to calibrate passage difficulty by grade level, with each benchmark passage
approximately 250 words in length. We use the grade 3 ORF composite score, which ranges from
1 to 4 and combines words correct per minute (WCPM) and accuracy, following the program’s
scoring rubric and benchmarked against Hasbrouck and Tindal’s (2017) compiled ORF norms.
We standardize the score using the distribution of the control group. Because the ORF was

administered by program staft to a limited subset of students and contains substantial missing
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data, we present it as supplementary evidence. Our primary conclusions rely on the

state-administered assessments.

Grade retention and IEP status. We additionally examine two consequential, administratively
recorded outcomes observed in the 3rd grade year: grade retention and IEP status. Retention is
coded 1 if a student was retained and did not reach 3rd grade, and 0 if the student was on track in
3rd grade. IEP status is coded 1 if a student had an IEP in the grade 3 year and 0 otherwise. We

treat both outcomes as exploratory.

Analysis plan

Cross-sectional (endline) specification. Our primary specification estimates the intent-to-treat

(ITT) effect at the end of each grade. For each grade g, we estimate:
Yic = BO + B1 Treatedi + Xl_ ¢ + W +e,

where Yic is the within-period standardized reading score of student i in baseline classroom c;
Treatedi indicates random assignment to Chapter One; X ; is the vector of baseline covariates,

including baseline score bins, the missing-baseline indicator, race and ethnicity, gender, baseline

English learner status, and baseline IEP status; and W_are classroom (randomization strata) fixed

effects. Given the imbalance in baseline test scores, we adjust for baseline achievement
non-parametrically by grouping students into score bins instead of modeling baseline

achievement with a single linear term. The coefficient Bl is the ITT effect of being assigned to

tutoring on end-of-grade reading. We estimate this model on the maximum available sample in
each grade and, as a robustness check, on the common (balanced) sample of students with valid

scores in all three grades.



Event-study (longitudinal) specification. To trace the treatment effect across all nine
post-randomization windows, we estimate a single pooled event-study model on the balanced

panel:

Yict = yTreatedi + p;%ase 0 (Treatedi X 1)t = p]) + Xi ¢ + w+e

where t indexes the ten periods (the fall-of-kindergarten baseline plus the beginning, middle, and
end of year windows of grades 1-3), and the baseline period is omitted. Because the outcome is
standardized within each period to the control distribution, the control mean is zero in every
period; period-level differences are therefore already removed from the outcome, and the model

requires no period fixed effects. Each 8p is the treatment effect in period p relative to the baseline
difference as we omitted the baseline period. In this specification, X ; excludes the baseline score

bins and the missing baseline indicator, because the baseline score enters through the reference
period. The event study shows when effects emerge and whether they persist. Because each
estimate is expressed in its own period-specific units and the third-grade estimate comes from a
different assessment, we interpret the trajectory qualitatively, focusing on the direction and

persistence of effects across periods.

Treatment-on-the-treated (TOT) specification. Assignment to Chapter One did not guarantee
four years of tutoring: students received tutoring for varying numbers of years. To estimate the
effect of the tutoring actually received, we use two-stage least squares, instrumenting the realized

dose with random assignment:

~

First stage: D = mTreated + Xi’(b + +v,

A

Second stage: Y = pD + Xi'd) +u t+e,



where D. = Dose, /4 and Dose, is the number of school years (0—4) in which student i received

Chapter One tutoring. Scaling the dose by four lets us interpret p as the effect of a full four-year
course of tutoring relative to none. This estimate rescales the ITT to the treated dose, and
because the endogenous regressor enters linearly, the four-year estimate assumes a constant
marginal effect of each additional year of tutoring (i.e., that the treatment effect is linear and
continuous in dosage). We therefore interpret it as an approximation and consider it alongside the

ITT estimates.

Results

Balance and attrition

Table 2 reports baseline descriptive statistics and the balance test. Treatment and control students
are similar on IEP status and on the broad distribution of race and ethnicity. The treatment group,
however, is slightly less likely to be White, more likely to be female, more likely to be classified
as an English learner, and has lower baseline reading scores (—0.08 vs. 0.08 SD) than the control

group. We account for these differences by including them as baseline covariates in all models.

Table 3 examines attrition over the four years using two indicators: leaving the district and
missing the endline reading test. A non-trivial share of students left the district (19 percent of the
control group) and were missing an endline test score (26 percent of the control group).
However, we find little evidence that attrition differs by treatment status: the estimated
treatment-control difference is close to zero for both indicators (Model 1) and the
treatment-by-covariate interactions show no concerning patterns. These results reduce the

concern that our main findings are driven by differential sample loss across conditions.



Effects on students’ reading trajectories

Our primary question is whether an adaptive instructional support system built on the principles
of effective tutoring can improve students’ reading trajectories across the learning-to-read years.
We first examine effects on reading achievement before turning to measures of academic
progression. Table 4 presents the intent-to-treat (ITT) effects of assignment to the Chapter One
adaptive instructional support system on state-administered reading assessments. Scores were
measured at the end of each grade and standardized within each testing period using the control
group distribution. Students assigned to Chapter One scored higher than students assigned to
business-as-usual instruction. Specifically, treated students scored 0.15 SD higher in 1st grade
(SE=0.077,p=0.063), 0.17 SD higher in 2nd grade (SE =0.074, p = 0.022), and 0.12 SD

higher in 3rd grade (SE = 0.074, p = 0.117).

The common-sample estimates (Table A3) follow the same pattern, though less precise because
the sample is smaller, indicating that the results are not driven by changes in sample composition
across grades. Because the 3rd grade estimate is positive but imprecise, we complement it with a
Bayesian interpretation using the BASIE framework (Deke et al., 2022). The posterior analysis
provides additional evidence that the endline estimate is more consistent with a positive effect
than with a null or negative one: we estimate a 93 percent probability that the tutoring
intervention had a positive effect on third-grade reading scores, and a 79 percent probability that

the effect was at least 0.05 SD.?

Figure 1 and Table A4 provide complementary evidence on how students’ reading trajectories
evolved over time under the Chapter One adaptive instructional support system. The top panel
plots event-study estimates relative to the baseline period, and the bottom panel shows

unadjusted mean trajectories for the treatment and control groups. The mean trajectories show

2 For the prior, we use BASIE's evidence-based prior for elementary ELA achievement, estimated from impact
estimates in the What Works Clearinghouse (WWC) database that meet evidence standards and adjusted for
small-study effects.
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that treated students began below control students at baseline but closed much of the gap over
time as they gained more relative to control students. The event-study estimates show the same
pattern: relative to the baseline treatment—control gap, the treatment effect increases during first
grade and remains positive and broadly stable thereafter, ranging from roughly 0.15 to 0.24 SD
across the windows of 2nd and 3rd grade. It is important to note that magnitudes are not strictly
comparable across grades because scores are standardized within each period and the third-grade
assessment differs from the instruments used in grades 1 and 2. The event-study estimates are
somewhat larger than the cross-sectional estimates in Table 4, which is expected. The event
study measures each period’s effect relative to the baseline gap and thus assumes the gap would
have persisted absent tutoring, whereas the cross-sectional models compare students with similar
baseline scores and so net out the growth that low-scoring students would have experienced
anyway. We therefore read the event study as evidence on when the effect emerged and whether

it persisted, and rely on the cross-sectional estimates for its magnitude.

Effects on longer-term academic progression

As exploratory analyses, we examine the effects of tutoring on two administratively recorded
outcomes that capture students’ academic progression and are likely shaped by early reading
performance: IEP status and grade retention. Table 5 reports ITT effects on both at the end of the
study. Students assigned to tutoring were 4.7 percentage points less likely to have an IEP by 3rd
grade (SE = 0.022, p = 0.040), relative to a control rate of 22 percent. They were also 2.7
percentage points less likely to be retained (SE = 0.019, p = 0.180), relative to a control rate of 9
percent, though the retention estimate is imprecise. Both estimates directionally suggest that the
program reduced IEP designation and retention. On the provider-administered Oral Reading
Fluency assessment, treated students scored 0.40 SD higher (SE = 0.115, p =0.001). Because

this assessment was administered to a limited subset of students who remained in the sample in



the 4th year of the study and contains substantial missing data, we treat it as supporting evidence

for the test score results and do not rely on it as independent confirmatory evidence.

Heterogeneity

Table 6 asks whether these effects differ by students’ baseline IEP status. While these analyses
are exploratory, they reveal a consistent pattern. For students who had an IEP at baseline, the
effects of tutoring are substantially larger than for their peers. Assignment to tutoring lowered
endline IEP status by an additional 13.9 percentage points (SE = 0.064, p = 0.035) and lowered
retention by an additional 13.4 percentage points (SE = 0.069, p = 0.058). The reading-score
effect is likewise larger for this group (0.29 SD, SE = 0.242, p = 0.237), though it is imprecisely
estimated. The progression effects documented in Table 5 are thus concentrated among the
students who entered with the greatest identified need. Across the other subgroups we examined
(baseline reading ability, English language learner status, race and ethnicity, and gender), we find

no meaningful heterogeneity.

Treatment-on-the-treated estimates for sustained participation

Because not every student assigned to treatment remained in the Chapter One adaptive
instructional support system throughout the full four-year study period (Table A1), we estimated
treatment-on-the-treated (TOT) effects by instrumenting years of participation with random
assignment. Table A5 reports the resulting two-stage least squares estimates. Scaled to
continuous participation throughout the four-year study period, the estimated effect on
third-grade reading is 0.18 SD (SE = 0.11, p = 0.123), larger than the corresponding ITT estimate
but not statistically significant. The TOT estimates for the academic progression outcomes are
likewise larger than their ITT counterparts and point in the same direction: continuous
participation is associated with a 7.2 percentage-point lower probability of having an IEP at

endline (SE = 0.034, p = 0.039) and a 4.1 percentage-point lower probability of grade retention



(SE =0.030, p = 0.180). Because years of participation enter the model linearly, these estimates
assume that each additional year of participation has the same marginal effect. We therefore
interpret them as rescalings of the ITT under continuous participation in the adaptive
instructional support system and not as precise estimates of the cumulative effects of additional

years of support.

Discussion

We provide longitudinal experimental evidence on an adaptive instructional support system
designed to translate the instructional principles underlying effective intensive tutoring into a
model schools can sustain throughout the learning-to-read years. We followed a single cohort
from kindergarten through 3rd grade, extending the first-year findings of Cortes et al. (2025),
which documented large kindergarten gains on program-aligned measures. This study addresses
an important gap in the tutoring literature, which is dominated by single-year interventions
evaluated immediately after programs end (Nickow et al., 2024). Specifically, we ask whether
schools can organize individualized instructional support over multiple years by adapting
instructional content and support intensity as children’s reading develops. Using independent
state-administered reading assessments and administrative measures of academic progression, we
find modest but consistently positive improvements in reading achievement that persist from 1st
through 3rd grade, together with reductions in IEP status and grade retention, although the latter

estimate is imprecise.

These findings suggest that schools can organize individualized instructional support as an
adaptive system that evolves with students’ reading development. As illustrated in Table 1,
instructional content and support intensity change as students’ needs change. Students who
continue to struggle receive sustained individualized instruction, while students who reach

grade-level expectations transition to lower-intensity support that maintains progress and allows



instructional resources to be concentrated where they are most needed. In this model, tutoring
functions as one component of a broader instructional system whose goal is to match

individualized support to students’ evolving learning needs across the learning-to-read years.

This design also changes the appropriate benchmark for interpreting the magnitude of the effects.
At 0.12 to 0.17 SD, the estimated impacts are smaller than the average intensive tutoring effect
reported in recent meta-analyses (0.29 SD; Nickow et al., 2024), but the program was not
designed to maximize instructional intensity for every student throughout the duration of the
intervention. It was designed to sustain individualized instructional support under the staffing,
scheduling, budget, and student mobility constraints that districts routinely face. The relevant
comparison is therefore not the largest effect achieved by the most intensive tutoring models
under ideal conditions, but the level of individualized instructional support that school systems
can realistically sustain over multiple years. Nor is the appropriate benchmark simply four times
the effect of a one-year intervention because achievement gains from early academic

interventions typically fade after support ends (Bailey et al., 2017; Hart et al., 2024).

In addition, two features of the assessments can make the estimates look smaller in later grades
even if the underlying effect does not weaken. First, Chapter One’s instruction centers on
foundational literacy skills, whereas reading assessments capture an increasingly broad construct
as students advance, incorporating vocabulary, comprehension, and grade-level standards. A
constant amount of foundational support may therefore register as a smaller standardized effect.
Second, typical annual growth in reading declines sharply over the early grades, roughly 0.97
standard deviations in Ist grade, 0.60 in 2nd grade, and 0.36 in 3rd grade (Hill et al., 2008).
Against this benchmark, our estimates translate to about 1.55 months of learning in 1st grade,
2.83 months in 2nd, and 3.33 months in 3rd. In other words, the effects represent a larger share

of a year’s expected growth in each successive grade, even though the standardized coefticients
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themselves shrink. This translation is approximate as the growth norms come from nationally

normed samples.

The interpretation of these estimates also depends on students’ participation in the adaptive
instructional support system over time. Assignment to treatment did not guarantee continuous
participation throughout the learning-to-read years. Fewer than half of treatment students in the
analytic sample remained in the Chapter One program through all four years (Table A1), largely
because school mobility interrupted participation. The estimates therefore capture the effect of
offering an adaptive instructional support system under the conditions districts actually face.
They do not estimate the effect of uninterrupted participation from kindergarten through 3rd
grade. This incomplete participation was largely unrelated to students’ baseline characteristics
(Table A2), suggesting that its primary effect was to attenuate the intent-to-treat estimates, with
little evidence of selective non-compliance. We view the intent-to-treat estimate as the primary
policy-relevant quantity because it reflects what districts can expect when implementing a
multi-year adaptive instructional support system in a mobile student population. The pattern of
participation also has an important practical implication. Realizing the full benefits of sustained
individualized instructional support may require systems that maintain continuity as students
move across schools, such as transferring records, coordinating transitions, and re-enrolling
students when appropriate. For districts seeking to sustain adaptive instructional support over
multiple years, continuity across student moves may be as important as the amount of support
students receive within any single school year. At the same time, the adaptive nature of the
support may partially offset these transitional costs. Because the system diagnoses each student’s
current skill level rather than assuming a fixed sequence of prior instruction, it can recalibrate
quickly when a student re-enters after a move or gap in participation. If these approaches were
adopted systemically by schools, adaptive instructional support may be particularly well suited to
mobile student populations, even as continuity of enrollment remains important for maximizing

1ts cumulative benefits.



The dosage pattern also shapes what the 3rd grade estimate reflects. About 41 percent of treated
students received individualized instructional support through 3rd grade, and the rest had stopped
one to three years earlier mostly because they changed schools. Therefore, the 3rd grade estimate
combines the effects of continued participation with the persistence of gains among students
whose participation ended early. We cannot separate the two directly because the number of
years students stayed in the program was not randomly assigned. Appendix Table A6 shows
what a range of fade-out rates implies for this mix. At one extreme, full fade-out for early exiters
would require an effect of roughly 0.29 SD among the students tutored in all four years to
produce the pooled estimate of 0.12 SD. At the other extreme, full persistence would mean every
treated student, including those tutored only in kindergarten, carried a roughly 0.12 SD
advantage years after their tutoring ended. Applying the average fade-out rate documented in the
literature (Hart et al., 2024) lands between the two: persisting gains from earlier tutoring and

gains from continued tutoring each account for roughly half of the 3rd grade effect.

Beyond test scores, the findings suggest that sustained adaptive instructional support may
influence students’ academic progression. Treatment students were less likely to have an IEP by
3rd grade and less likely to be retained, though the retention estimate is imprecise. These
outcomes are important because early reading difficulty can shape students’ later access to

grade-level content and contribute to referral for additional services or delayed progression.

The reduction in the likelihood of having an IEP appears to reflect students exiting special
education services, with little evidence that it was driven by reduced entry into special education.
Of the roughly 12 percent of the sample who had an IEP in kindergarten—a group balanced
across conditions—the students who no longer had an IEP by 3rd grade were almost entirely in
the treatment group. This pattern is notable because it suggests that the overall reduction in IEP
status was not simply the result of fewer students being newly identified, but also reflected

changes among students who entered the treatment with identified needs. IEP status reflects both
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genuine student need and administrative decision-making, and exiting special education services
is not inherently beneficial when those services are appropriate and necessary. However, the
reduction in IEP status appears alongside positive reading effects and lower retention among
students who had an IEP at baseline. The convergence of these outcomes strengthens the
interpretation that tutoring may have helped some students with IEPs make enough academic
progress to remain on track without continued special education services. This pattern suggests
that sustained individualized instructional support strengthened foundational literacy for students
with the greatest identified need at the outset. As a result, some students remained on a
grade-level trajectory, lowering their risk of retention, and, in some cases, reducing the need for

continued special education services.

The broader implications of this study are both conceptual and practical. The tutoring literature
has largely viewed tutoring as an intervention whose effectiveness depends on its intensity,
frequency, and duration. Our findings suggest broadening this perspective. Rather than viewing
these features as fixed characteristics of a tutoring intervention, tutoring can be understood as
one instructional resource within a broader adaptive system that reallocates individualized
support as students’ needs change. Under this perspective, the central design question shifts from
determining how much tutoring students should receive to determining how schools should

organize individualized instructional support across the learning-to-read years.

Our study has several limitations. First, although treatment assignment was randomized,
treatment and control students were not perfectly balanced at baseline, and treatment students
entered with lower reading scores. The preferred models adjust for baseline scores
non-parametrically, so the estimates compare students with similar starting points. Second, the
special education and retention analyses rely on rare events, and we observe whether students
had an IEP but not the decision-making processes behind changes in IEP status. These outcomes

were also not preregistered, and we therefore view these findings as exploratory. Third, since we



randomized students within classrooms and tutoring is delivered in the room, we cannot rule out
spillovers between the two groups. The most likely form is positive spillover to control students,
through reallocated teacher attention, which would lead our within-classroom estimates to
understate the program’s full effect on a classroom. But it complicates the interpretation of the

control group as a clean no-tutoring counterfactual.

This study suggests that schools can translate the instructional principles underlying effective
intensive tutoring into adaptive instructional support systems that remain feasible to sustain over
multiple years. The resulting effects are more modest than those reported for the most intensive
tutoring models, but they were achieved under ordinary staffing, scheduling, budget, and student
mobility constraints while providing individualized support throughout the learning-to-read
years. For policymakers, the findings suggest that adaptive systems built around brief
individualized instruction, ongoing progress monitoring, and flexible allocation of instructional
support can strengthen students’ reading trajectories and academic progression while remaining
feasible to sustain at scale. More broadly, the findings suggest that tutoring can function as one
component of an adaptive instructional support system that adjusts instructional content and
support intensity as students’ needs change. In this approach, individualized instructional support
evolves with children’s reading development, allowing schools to concentrate intensive support
on students who continue to need it while maintaining appropriate support for students who have
reached grade-level expectations. This perspective highlights the importance of designing
instructional systems that continually match support to students’ changing needs across the

learning-to-read years.
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Figure 1: Event-study estimates of the effect of early literacy tutoring on
state-administered reading test scores, with unadjusted mean trajectories for
treatment and control groups

Note. The top panel reports event-study estimates of the intent-to-treat effect of assignment to
early literacy tutoring on reading test scores. Estimates are relative to the baseline period, Grade
K, which is normalized to zero. Bars show 95% confidence intervals based on robust standard
errors clustered at the classroom level. The bottom panel shows unadjusted treatment and control
group means by period. Test scores are standardized within each period relative to the control
group distribution of that period. Therefore, the control group mean is zero by construction in
each period. The figure uses the balanced panel. BOY, MOY, and EOY denote the beginning,
middle, and end of the school year, respectively.



Table 1. Allocation of individualized support across the learning-to-read years

Student’s reading level Kindergarten Grade 1 Grade 2 Grade 3
1:1 decoding, ~2.5
Below Benchmark sessions/week (~15
Same Same Same
(learning to decode) min) + 10 min/day
platform
1:1 supported reading, 1:1 supported reading,
At or above 1:1 maintenance, 1:1 maintenance, Ix/week (10 min) +  2x/week (10 min) + 10
benchmark ~1x/week ~1x/week 1:4 book club, min/day independent
Ix/week (30 min) reading
Move from decoding
Purpose Build decoding Complete decoding Sustain fluent reading

Cost per student $375 $375

to fluent reading

$450 $465




Table 2. Sample Descriptive Statistics and Balance Test

Variable’ Overall, n = 815/ Control, n = 395’ Treatment, n = 420/ p-value’
White 0.044 0.068 0.021 0.001
Black 0.717 0.706 0.726 0.500
Hispanic 0.206 0.195 0.217 0.400
Other Race 0.029 0.028 0.031 0.800
Female 0.473 0.439 0.505 0.061
English Language 0.278 0.246 0.309 0.047
Learner

Has an IEP 0.107 0.107 0.108 >0.900
Missing 0.004 0.003 0.005 0.600
Demographics

Baseline Test Score 0.001 0.083 -0.076 0.024

"p-values are from two-sample t-tests comparing treatment and control groups. The baseline test score is from a
screening assessment which must be administered to all public school kindergarten students within the first 30
instructional days of each school year.



Table 3. Sample Attrition

Leaving the District Missing Endline Test Score
Q) 2 3 Q) 2 3
Treatment -0.011 0.001 0.007 -0.013 -0.000 -0.021
(0.027) (0.028) (0.037) (0.026) (0.027) (0.039)

White 0.205* 0.203+ 0.223%* 0.167

(0.085) (0.113) (0.091) (0.101)
Hispanic -0.031 -0.023 -0.048 -0.041

(0.045) (0.059) (0.061) (0.072)
Other Race -0.039 0.021 -0.069 -0.040

(0.073) (0.130) (0.078) (0.117)
Female -0.034 -0.029 -0.048+ -0.050

(0.027) (0.040) (0.028) (0.051)
Missing -0.281*** -0.268%** -0.304%** -0.356%**
demographics

(0.024) (0.026) (0.025) (0.029)
English -0.037 -0.047 -0.004 -0.011
Language
Learner

(0.039) (0.064) (0.051) (0.076)
Has an [EP -0.042 -0.034 -0.074+ -0.120

(0.039) (0.066) (0.042) (0.074)
Baseline Score -0.022 -0.027 -0.020 -0.036+

(0.017) (0.021) (0.018) (0.019)



Treatment x

White

Treatment x

Hispanic

Treatment x

Other Race

Treatment x

Female

Treatment x
Missing

demographics

Treatment %
English
Language

Learner

Treatment %

Has an IEP

Treatment %

Baseline Score

0.011

(0.202)

-0.012

(0.080)

-0.110

(0.125)

-0.008

(0.050)

-0.018

(0.044)

0.018

(0.075)

-0.013

(0.084)

0.009

(0.028)

0.232

(0.172)

-0.006

(0.088)

-0.045

(0.127)

0.002

(0.068)

0.091*

(0.040)

0.015

(0.087)

0.093

(0.100)

0.033

(0.035)



N 815 815 815 815

Adjusted R2 0.083 0.103 0.104 0.081
Control mean 0.190 0.190 0.190 0.258
Classroom FE Yes Yes Yes Yes

815

0.102

0.258

Yes

815

0.106

0.258

Yes

+p<0.1, * p<0.05, ** p<0.01, *** p <0.001
Robust standard errors clustered at the classroom level in parentheses.



Table 4. The Effect of Early Literacy Tutoring on State-administered Reading Test Scores

Year Estimate N

Year 2 EOY (Grade 1) 0.147+ 694
(0.077)

Year 3 EOY (Grade 2) 0.174* 650
(0.074)

Year 4 EOY (Grade 3) 0.117 606
(0.074)

Baseline covariates Yes

Classroom FE Yes

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001. Each row reports the coefficient from a separate regression. Test
scores are standardized within each period relative to the control group distribution of that period. Baseline
covariates include baseline test score bins (with scores imputed for students missing the assessment), an indicator
for students missing baseline scores, race/ethnicity, gender, English language learner status, and an indicator for
having an IEP at baseline. Robust standard errors clustered at the classroom level in parentheses.



Table S. The Effect of Early Literacy Tutoring on Endline IEP Status, Grade Retention,

and Oral Reading Fluency

Has an IEP Grade Retention Oral Reading Fluency

Treatment -0.047* -0.027 0.399%*

(0.022) (0.019) (0.115)
N 661 661 235
Adjusted R2 0.528 0.205 0.439
Baseline Control Mean 0.12 - -
Endline Control Mean 0.22 0.09 0.00
Baseline covariates Yes Yes Yes
Classroom FE Yes Yes Yes

+p<0.1, *p<0.05,**p<0.01, ***p<0.001

Oral Reading Fluency (ORF), standardized based on the control group distribution, is a provider assessment of
reading fluency administered at the end of year 4. The ORF sample is smaller because of missing provider
assessment data; thus, results for this outcome should be interpreted with caution. Baseline covariates include
baseline test score bins (with scores imputed for students missing the assessment), an indicator for students
missing baseline scores, race/ethnicity, gender, English language learner status, and an indicator for having an
IEP at baseline. Robust standard errors clustered at the classroom level in parentheses.



Table 6. Heterogeneity by Baseline IEP Status

State-administered Has an IEP Grade Retention

Reading Test Score

Treatment 0.082 -0.030 -0.010

(0.076) (0.024) (0.020)
Treatment < IEP at 0.290 -0.139* -0.134+
Baseline

(0.243) (0.064) (0.069)
IEP at Baseline -0.041 0.860%** 0.153*

(0.167) (0.042) (0.065)
N 606 661 661
Adjusted R2 0.375 0.530 0.210
Baseline Control Mean 0.12 - -
Endline Control Mean 0.22 0.09 0.00
Baseline covariates Yes Yes Yes
Classroom FE Yes Yes Yes

+p<0.1, * p<0.05, ** p<0.01, *** p<0.001

The reference group is students who did not have an IEP at baseline. Test scores are standardized within each
period relative to the control group distribution of that period. Baseline covariates include baseline test score bins
(with scores imputed for students missing the assessment), an indicator for students missing baseline scores,
race/ethnicity, gender, English language learner status, and an indicator for having an IEP at baseline. Robust
standard errors clustered at the classroom level in parentheses.



Appendix

Table A1l. Distribution of Realized Tutoring Dosage Among Treated Students, by Reason

for Early Exit
Dosage (years receiving tutoring) Overall Switching schools Other reasons
1 73 (23.1%) 59 (51.8%) 14 (19.4%)
2 94 (29.7%) 45 (39.5%) 49 (68.1%)
3 19 (6.0%) 10 (8.8%) 9 (12.5%)
4 130 (41.1%) — _

— 316 (100.0%) 114 (100.0%) 72 (100.0%)

Note. The sample is restricted to treatment-group students with a nonmissing endline test score. Each cell reports
the number of students with the percentage in parentheses; percentages are computed within each column.
"Switching schools" indicates students who switched their school during the study; "Other reasons" indicates
students who remained in the same school but stopped tutoring early.



Table A2. Predicting Early Tutoring Exit from Baseline Characteristics

By exit channel

Any early exit Switching schools Other reasons

Baseline reading score 0.021 0.030 -0.023

(0.029) (0.036) (0.028)
Missing baseline score 0.075 -0.073 0.170

(0.086) (0.082) (0.108)
White 0.200 0.232

(0.160) (0.168)
Hispanic 0.063 0.050 0.018

(0.087) (0.100) (0.085)
Other race/ethnicity -0.177+ -0.204* -0.057

(0.090) (0.099) (0.068)
Female 0.021 0.089 -0.068

(0.059) (0.066) (0.063)
Has an IEP (baseline) 0.096 0.097 0.073

(0.066) (0.090) (0.084)
English language learner -0.145% -0.099 -0.178%*
(baseline)

(0.054) (0.074) (0.057)
N 314 239 198
Adjusted R2 0.387 0.419 0.569
Mean of outcome 0.586 0.456 0.354
Classroom FE Yes Yes Yes
+p <0.1, *p<0.05, ** p<0.01, *** p < 0.001



Each column reports a linear probability model in which the outcome equals one if the student stopped tutoring
through the indicated channel. The estimation sample is treatment-group students with a nonmissing endline test
score. In columns (2) and (3) the comparison group is students who completed all four years; exits through the
other channel are excluded. Race/ethnicity indicators are relative to Black students. Robust standard errors
clustered at the classroom level in parentheses.



Table A3. The Effect of Early Literacy Tutoring on State-administered Reading Test Scores

(Common sample across years)

Year Estimate N

Year 2 EOY (Grade 1) 0.143 496
(0.091)

Year 3 EOY (Grade 2) 0.141+ 496
(0.080)

Year 4 EOY (Grade 3) 0.093 496
(0.082)

Baseline covariates Yes

Classroom FE Yes

+ p<0.1, * p<0.05, ** p<0.01, *** p<0.001. Each row reports the coefficient from a separate regression. Test
scores are standardized within each period relative to the control group distribution of that period. Baseline
covariates include baseline test score bins (with scores imputed for students missing the assessment), an indicator
for students missing baseline scores, race/ethnicity, gender, English language learner status, and an indicator for
having an IEP at baseline. Robust standard errors clustered at the classroom level in parentheses.



Table A4. Event Study Estimates of Tutoring Effects on Reading Test Scores

(M
BOY, Year 2 (Grade 1) 0.034
(0.070)
MOY, Year 2 (Grade 1) 0.162*
(0.066)
EQY, Year 2 (Grade 1) 0.243**
(0.071)
BOY, Year 3 (Grade 2) 0.145*
(0.070)
MOY, Year 3 (Grade 2) 0.210**
(0.066)
EQY, Year 3 (Grade 2) 0.228**
(0.070)
BOY, Year 4 (Grade 3) 0.187*
(0.087)
MOY, Year 4 (Grade 3) 0.145+
(0.077)
EQY, Year 4 (Grade 3) 0.196*
(0.078)
N 4960
Adjusted R2 0.165
Demographics Yes
IEP and English language learner controls Yes

Classroom FE Yes




T p<0.1,*p<0.05,** p<0.01, ** p<0.001

Test scores are standardized within each period relative to the control group distribution of that period. Covariates
include race/ethnicity, gender, English language learner status, and an indicator for having an IEP at baseline.
Baseline test scores are not included because the baseline period serves as the reference. Robust standard errors
clustered at the classroom level in parentheses. The reference period is the baseline (Grade K).



Table AS. Effect of Four Full Years of Tutoring (Treatment-on-the-Treated Effects from

2SLS)
Reading Test Score Has an IEP Grade Retention

Full four-year tutoring 0.178 -0.072%* -0.041
equivalent (TOT)

(0.113) (0.034) (0.030)
N 606 661 661
Endline Control Mean 0.00 0.22 0.09
First Stage Coefficient 0.661 0.652 0.652
F-statistic of [V 1422.8 1590.5 1590.5
Baseline covariates Yes Yes Yes
Classroom FE Yes Yes Yes

+p<0.1, *p<0.05**p<0.01, ***p<0.001

Tutoring dosage is defined as the number of school years in which a student received tutoring and ranges from 0
to 4. For ease of interpretation, we divide dosage by four before using it as the endogenous treatment variable.
The reported coefficient can therefore be interpreted as a treatment-on-the-treated estimate scaled to a full
four-year tutoring equivalent. Test scores are standardized within each period relative to the control group
distribution of that period. Baseline covariates include baseline test score bins (with scores imputed for students
missing the assessment), an indicator for students missing baseline scores, race/ethnicity, gender, English
language learner status, and an indicator for having an IEP at baseline. Robust standard errors clustered at the
classroom level in parentheses.



Persistence versus continued tutoring in the 3rd grade effect

The 3rd grade estimate pools two components: gains from tutoring received through grade 1 that
persisted, and gains from tutoring received in grades 2 and 3.° Our data cannot separate the two,
because the number of years students remained in the program was not randomly assigned. Early
exit was driven mainly by school moves and largely unrelated to students’ baseline
characteristics (Table A2); the calculation below assumes it is likewise unrelated to their
potential outcomes. We can then gauge the split using fade-out rates documented in the literature.

The 3rd grade estimate can be written as the sum of two parts:
83 = p ’ Bl + C’

where [A% ) and é ; are the ITT effects on reading scores at the end of grade 1 and the end of grade

3, p is the share of the end-of-grade-1 effect that would still remain at the end of grade 3 absent

further tutoring, and C is the contribution of tutoring received in grades 2 and 3. We use the point
estimates from Table 4: Bl = 0.15 SD and [33 = 0. 12 SD. These estimates are imprecise, but

the calculation requires point values, and the results should be read with that additional

uncertainty in mind.

We consider three scenarios for p. Our preferred scenario uses the literature average, p = 0. 35:
in a meta-analysis of 86 randomized trials (Hart et al., 2024), the conditional persistence rate for
cognitive skills, that is, the share of the end-of-treatment impact expected to remain one to two
years later, is 0.35. Under full fade-out (p = 0), none of the end-of-grade-1 effect remains by the

end of grade 3, so the entire 3rd grade effect comes from tutoring received in grades 2 and 3.

3 A finer breakdown is not feasible. We observe no district-administered outcome before the end of grade 1, so the
kindergarten and grade-1 contributions cannot be separated. Separating grade 2 from grade 3 tutoring is also
uninformative: the share of treated students receiving tutoring falls only from 47 to 41 percent between those grades,
and a year-by-year version of this calculation is too sensitive to the assumed fade-out rate to be meaningful.



Under full persistence (p = 1), the end-of-grade-1 effect carries forward in full whether or not a

student continued receiving tutoring.

Under the literature-average rate, persisting gains from tutoring through grade 1 (0.05 SD) and
gains from continued tutoring (0.07 SD) each account for roughly half of the 3rd grade effect.
Under full fade-out, gains vanish once tutoring stops, so the entire 3rd grade effect comes from
tutoring in grades 2 and 3; because only 41 percent of treated students were still tutored in grade
3, producing the pooled estimate of 0.12 SD requires an effect of roughly 0.29 SD among those
students. Under full persistence, persisted gains alone (0.15 SD) slightly exceed the observed 3rd
grade estimate, leaving nothing for continued tutoring to explain; the 0.03 SD gap is well within

sampling error (SE = 0.074).

Table A6. Persisted Gains Versus Gains from Continued Tutoring in the 3rd Grade Effect,

by Fade-Out Scenario

Scenario Grade-1 effect remaining  Persisted gains (0.15 x p)  Continued-tutoring gains
() ©

Literature 0.35 0.05 0.07

Full fade-out 0.00 0.00 0.12

Full persistence 1.00 0.15 -0.03

Note. Effects are in within-period control-group SD units. 0.15 is the end-of-grade-1 ITT estimate and 0.12 the
end-of-grade-3 ITT estimate (Table 4); C = 0.12 - 0.15 x p is the contribution of tutoring received in grades 2 and
3. The literature rate is the conditional persistence rate for cognitive skills at one-to-two-year follow-ups in Hart
et al. (2024). Under full persistence, persisted gains slightly exceed the observed 3rd grade estimate; the gap
(-0.03) is well within sampling error (SE = 0.074).
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