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a broad consensus views early literacy as a 
critically important foundational skill for longer-
term academic success. However, persistently 
low levels of reading achievement suggest a 
large-scale and long-standing failure to provide 
students in the United States with the early-liter-
acy skills relevant to realizing their academic 
potential. For example, in the most recent 
National Assessment of Education Progress, 
more than a third of U.S. fourth graders (i.e., 
37%) scored Below Basic in reading (The 
Nation’s Report Card, 2022)—this level varies 
little from 3 decades prior (i.e., 38% in 1992). 
Civil-rights groups (Carr, 2022) have also recog-
nized the racialized gaps in early literacy as a key 
dimension of the inequality in educational oppor-
tunity with important implications for subsequent 
outcomes such as exclusionary discipline, spe-
cial-education referrals, and high-school gradua-
tion. Furthermore, the considerable challenges of 

academic recovery from the COVID-19 pan-
demic have heightened policy concerns about stu-
dent achievement generally.

The opportunities and challenges implied by 
such factors have seeded a long-term and conten-
tious debate (Preston, 2022; Schwartz, 2023) 
over the best pedagogical approach to early lit-
eracy (i.e., the “Reading Wars”). The Reading 
Wars persist in public discourse despite a research 
consensus in psychological science about the 
way children learn to read: through understand-
ing of the alphabetic principle (i.e., the idea that 
written letters and letter-pairs correspond to 
sounds) typically built with phonemic awareness 
and letter knowledge-building activities, through 
building of fluency in repeated word reading 
tasks, and by building both vocabulary and com-
prehension skills to parse and infer from more 
complex units of language (e.g., phrases, sen-
tences, and paragraphs; Castles et  al., 2018; 
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National Reading Panel, 2000). This process is 
especially important in English, an alphabetic 
language in which symbols correspond to sounds, 
in contrast to other languages like Japanese in 
which symbols represent syllables or Chinese 
where symbols can represent words or elements 
of meaning (Rayner et al., 2001).

Psychological studies, most involving labora-
tory experiments of young children and their 
ability to recognize sounds and words, have 
articulated a clear theory for how children can be 
taught to read (for a detailed summary, see 
Castles et al., 2018). When children are taught to 
segment words into their sounds and recognize 
which letters or letter-pairs correspond to those 
sounds, they can transfer that knowledge to new 
words with relative ease. Without that explicit 
instruction, children do not readily learn this let-
ter-sound correspondence (Byrne, 2005; Byrne 
& Fielding-Barnsley, 1990). Children also bene-
fit from learning how to extract sounds from long 
strings of speech (i.e., segmentation; Melby-
Lervåg et  al., 2012). Once these skills are in 
place, children can begin to decode (Ehri, 2005; 
Ehri & Wilce, 1985). However, reading is a mix 
of decoding and comprehension (Hoover & 
Gough, 1990). A child who can decode words but 
not comprehend their meaning is not “reading,” 
while a child who can comprehend meaning only 
from spoken language but not from written text is 
not “reading” either. Reading relies on knowl-
edge (including vocabulary and context) and 
cognitive resources (like executive function and 
working memory) as well (Perfetti & Stafura, 
2014). Key strategies for promoting reading 
comprehension include discussion of text with 
peers and teachers for summarization and predic-
tion as well as explicit instruction on vocabulary, 
among other techniques (Castles et al., 2018).

These findings from psychological sciences 
have motivated advocacy for the inclusion of 
“science of reading” practices, such as system-
atic phonics instruction and comprehension-
building strategies like summarization and 
prediction, into U.S. schools. This movement 
has notched numerous legislative successes in 
the last 2 decades, with 40 states passing new 
laws since 2013 (Schwartz, 2024). These laws 
range from bans of curricular approaches to the 
introduction of new professional development 

programs to new requirements for teacher prepa-
ration programs.

However, the effects of these state initiatives 
on everyday classroom literacy practices are 
uncertain. A prominent example involves the 
three-cueing method wherein teachers encourage 
students to seek information from surrounding 
cues when they cannot determine a word. For 
example, three-cueing teachers encourage stu-
dents to look around the word to the context of 
the sentence (i.e., “What word would make sense 
here?”) rather than sound out its components. 
Despite recent changes in state laws—including 
specific bans on three-cueing in Arkansas, 
Indiana, and Ohio—75% of K–2 teachers 
reported using this strategy to teach reading as 
recently as 2019 (Kurtz et al., 2020). Education 
researchers have also critiqued the science of 
reading (SOR) movement for being too focused 
on fluency-building in lieu of comprehension 
and for presenting the science as “settled” when 
they believe science involves a perpetual open-
ness to testing new hypotheses (Tierney & 
Pearson, 2024).

The limited evidence on the implementation 
and success of these initiatives in U.S. schools 
further complicates this debate. Most evidence 
currently available on these initiatives is descrip-
tive and complicated by the presence of con-
founding factors, like grade retention, or fails to 
validate the effectiveness of the SOR when 
implemented. For example, prominent claims of 
a “Mississippi Miracle” in reading achievement 
appeal to the state’s distinctive test-score trends 
on the National Assessment of Educational 
Progress and attribute a 0.14 SD increase in test 
scores to a SOR state initiative in 2013 (Kristof, 
2023; Spencer, 2024; The Nation’s Report Card,  
2013, 2019). Similarly, in Michigan, grade-3 
reading achievement had been declining prior to 
the state’s “Read by Grade 3” law and then 
increased by 0.10 SD after the law had been 
implemented (Strunk et  al., 2021). However, 
analyses like those showing improvements in 
Mississippi and Michigan do not necessarily 
account for other changes occurring over time. 
These potential confounds include the end of the 
Great Recession, changes in the test-taking pop-
ulation due to grade retention (e.g., changing the 
age at test), and the Obama Administration’s 
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Race to the Top initiative. The limited evidence 
from quasi-experimental designs that account for 
these confounds is less encouraging. For exam-
ple, a recent study based on comprehensive state-
by-year panel data presents event-study evidence 
based on “difference in differences” (DID) 
designs (Westall & Cummings, 2023). The study 
finds 0.025 to 0.05 SD increases in state stan-
dardized tests after the implementation of early 
literacy policies but find that states with retention 
components fully account for the effect 
observed.1 In addition, a federally funded evalu-
ation of President Bush’s Reading First program, 
based on a regression discontinuity (RD) design, 
found that this initiative significantly increased 
instructional time and practices aligned with the 
SOR but did not significantly improve students’ 
reading comprehension in grades 1 to 3 (Gamse 
et al., 2008). For grade-3, the effect of Reading 
First was found to be 0.01 SD.

Given the paucity of literature on government-
led implementation of SOR, this study provides 
quasi-experimental evidence on the early 
achievement impact of California’s recent large-
scale initiative to promote early literacy among 
K–3 students served by the state’s most under-
performing elementary schools. Specifically, 
California’s Early Literacy Support Block Grant 
(ELSBG) combined new state funding (i.e., over 
$50 million) with a focused effort to promote 
pedagogy aligned with the SOR in grades K–3 in 
identified schools. ELSBG featured several nota-
ble design details relevant to the character and 
fidelity of its implementation. Specifically, this 
targeted state funding supported school-specific 
needs assessments and “Literacy Action Plans,” 
supports aligned to the SOR for teachers, stu-
dents, parents, and communities, spending flexi-
bility within specified parameters, and support 
and oversight managed by a competitively 
selected “Expert Lead in Literacy.”

This study engages the following research 
question: How did the ELSBG change grade-3 
achievement in English Language Arts (ELA) in 
California’s lowest-performing schools? We 
examine the causal impact of ELSBG eligibility 
through a discontinuous assignment rule and  
several other quasi-experimental designs. We 
privilege the results based on the synthetic “dif-
ference-in-differences” (SDID) design and three 
different “difference in difference in differences” 

(DDD) designs. These designs leverage repeated 
observations of test score performance from the 
same set of schools over time to determine how 
ELSBG-eligible school performance changed 
relative to their past performance and to com-
parison schools elsewhere in the state; DDD 
designs additionally leverage test score perfor-
mance in non-focal grades and subjects to further 
isolate the effects of this program. Complementary 
results from this range of quasi-experimental 
methodologies provide alternative ways to 
address parallel-trends violations, concerns about 
mean reversion that may vex conventional DID 
designs, and potential confounds related to the 
heterogenous learning impact of the COVID-19 
pandemic. Furthermore, we examine the results 
of all of these quasi-experimental designs in 
samples restricted to include comparison schools 
that more closely resemble ELSBG-eligible 
schools (i.e., lower achievement at baseline). In 
brief, this study’s preferred specification finds 
consistent evidence that ELSBG significantly 
increased grade-3 ELA achievement by 0.14 SD 
(i.e., roughly 25% of a year of learning at this 
age) with smaller spillover benefits for grade-3 
math achievement. These results provide encour-
aging evidence on the promise of promoting 
pedagogy linked to the SOR at some scale.

This study can also be situated within several 
other important and related literatures. For exam-
ple, the challenges of changing how educators use 
research-based insights in their daily practice 
(Joyce & Cartwright, 2020) are widely recog-
nized as a central impediment to evidence-based 
reforms. ELSBG’s design (i.e., funding, broad 
supports, a blend of local flexibility and over-
sight) and the apparent quality of its early imple-
mentation suggest it provides a compelling case 
of how to bridge the “research to practice gap” 
effectively. Second, this evidence is also illustra-
tive of what may be required to realize, at scale in 
real-world settings, the much-discussed promise 
of curricula-based reform (Whitehurst, 2009). 
Third, because ELSBG also encouraged planning 
(and provided local flexibility) within a subset of 
targeted schools, it also has strong parallels with 
the school-level reforms currently required under 
the federal Every Student Succeeds Act (ESSA). 
Fourth, this study provides evidence of an educa-
tion reform that was effective within the uniquely 
strained context of academic recovery from the 
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COVID-19 pandemic. The complementary quasi-
experimental research designs employed here 
also illustrate strategies for assessing the empiri-
cal relevance of the potential confounds unique to 
the pandemic context. Finally, because we pre-
registered an analysis plan, this study offers a 
novel example of transparency with regard to 
researcher discretion in a quasi-experimental 
study (Nosek et al., 2018).

The Early Literacy Support Block Grant

Program Design

In 2017, a California lawsuit (i.e., Ella T. vs. 
the State of California) alleged that, by sending 
plaintiffs to schools that did not teach them to 
read, the state violated the right to an education 
articulated in the state constitution. The original 
complaint argued “An education that does not 
provide access to literacy cannot be called an 
education at all” (Public Counsel, Morrison & 
Foerster LLP, 2017). As part of a 2020 settlement 
to this case, the state agreed to allocate $50 mil-
lion to create the ELSBG—a targeted and multi-
faceted initiative to improve reading outcomes at 
the lowest-performing 75 elementary schools in 
the state with a specific focus on grades K–3 
(Ella T. v. State of California, 2020).2 ELSBG 
was therefore triple-targeted: targeted to a spe-
cific subject area, a specific grade range, and a 
specific set of low-performing schools.

The state identified ELSBG-eligible schools 
by averaging the percent of grade-3 students 
across the 2017–2018 and 2018–2019 school 
years who scored at the lowest (i.e., “Standard 
Not Met”) of the four levels on the state’s 
English Language Arts/Literacy (ELA) assess-
ment and weighting the average by the number 
of test-takers in each of the years (State of 
California, Legislature. Senate Bill 98, 2020). 
Because one of the 75 eligible schools closed 
before the case was settled, California 
Department of Education (CDE) expanded eli-
gibility to the 76th lowest-performing school 
based on this baseline score.

In August 2020, the CDE notified the relevant 
school districts and charter management organi-
zations (CMOs) of their eligible schools. Districts 
and CMOs interested in the ELSBG program 
received $40,000 plus $10,000 per eligible 
school to conduct a root-causes analysis and 

needs assessment that would inform a required 
3-year “Literacy Action Plan” proposing how 
they would improve K–3 literacy instruction (St. 
Andre, 2020). The state disbursed these small 
initial planning funds to eligible and interested 
school districts in the middle of the 2020–2021 
school year (i.e., the planning year). The take-up 
of ELSBG among eligible schools was nearly 
universal. Thirty-five out of the eligible 37 
school districts and CMOs ultimately submitted 
applications for their eligible schools, represent-
ing 73 of the 75 eligible and open schools. The 
state approved all of the resulting plans with bud-
gets totaling $46.86 million (i.e., 3-year budgets 
that averaged roughly $642,000 per school; when 
combined with resources spent at the state level, 
this funding supported programming for 15,541 
K–3 students with an average 1-year cost of 
$1,144 per pupil).3 Implementation of those 
plans began in July 2021 with schools receiving 
their first-year allocations whenever their plans 
were approved; funds could then be spent in the 
program’s designated three implementation years 
(i.e., SY 2021–2022, SY 2022–2023, and SY 
2023–2024). The state map in Supplemental 
Appendix Figure A1 (available in the online ver-
sion of this article) shows that the ELSBG-
eligible schools are located throughout the state, 
including urban, suburban, and rural settings.

In addition to this targeted state funding, the 
ELSBG program has three other broad but nota-
ble design features relevant to its effort to improve 
early literacy at scale across all of these schools. 
First, the authorizing legislation for the ELSBG 
program required the selection of a County Office 
of Education as the statewide “Expert Lead in 
Literacy” that would support grantees with pro-
fessional learning networks and technical assis-
tance focused on effective literacy instruction in 
their early grades (i.e., kindergarten through third 
grade).4 Through a competitive selection process, 
the state selected the Sacramento County Office 
of Education (SCOE) as the Expert Lead and pro-
vided it with $3 million in support of this effort, 
allotted separately from and in addition to the $50 
million lawsuit settlement.

Second, the ELSBG program identified four 
specific categories of allowable grant expendi-
tures but allowed schools the flexibility to design 
their Literacy Action Plans within these require-
ments. These expenditure categories included (a) 
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high-quality literacy teaching (e.g., new instruc-
tional coaches, increased professional develop-
ment), (b) support for literacy learning (e.g., 
diagnostic assessment tools, instructional materi-
als), (c) pupil supports (e.g., tutoring, after-
school programming), and (d) family and 
community supports (e.g., mental-health 
resources, parental outreach and training). The 
statutory language also required schools to “con-
sult with stakeholders, including school staff, 
school leaders, parents, and community mem-
bers” when creating their Literacy Action Plans 
and for plans to be approved by the school dis-
trict or CMO governing board during a public 
meeting to ensure that the plans were informed 
by the needs of the specific school site (State of 
California, Legislature, Senate Bill 98, 2020). 
SCOE, in its role as the Expert Lead in Literacy, 
required that purchases across all four categories 
reinforce the site’s literacy goals.

Third, ELSBG articulated specific restrictions 
in support of its policy goal to improve literacy. 
In particular, the program required that schools 
use these resources to supplement, “not sup-
plant,” existing activities and to focus these new 
resources at the targeted early grades. In support 
of oversight on these requirements, grantees also 
had to submit quarterly reports showing expendi-
tures consistent with the approved budget and an 
annual report examining progress toward the 
activities and explicit goals articulated in the 
Literacy Action Plan. Funding in the second and 
third years is contingent on the submission of 
such quarterly and annual reports.

These design features of the ELSBG pro-
gram—targeted state funding, external support 
from a competitively selected county office, 
spending flexibility within specified guidelines, 
and oversight—share the common motivation of 
supporting a high-fidelity implementation of 
effective literacy practices at scale across the 
state’s lowest-performing schools. This program 
design is distinct from past school improvement 
efforts like No Child Left Behind and School 
Improvement Grants. Those programs operated 
along a multi-step process: first, identify low-
performing schools, and, second, mandate how 
the school will improve its performance. 
Sometimes, programs include a step three: pro-
vide resources to support the implementation of 
prescribed improvement strategies. The program 

design of ELSBG is different from past school 
improvement efforts in that, after identifying 
low-performing schools, it required and sup-
ported those schools to undertake a research and 
planning process to determine why their perfor-
mance had lagged. While these plans accommo-
dated flexibility, they were subject to oversight 
from a state-selected office and operated under 
broad guidelines about the tenets of effective 
instruction.

Program Implementation

To examine how funds were spent and the 
character of ELSBG-funded activities, we relied 
on several different sources of information 
including documentation from the Expert Lead 
in Literacy, school budgets and expenditure 
forms, and news accounts.

During the drafting period for school-level 
Literacy Action Plans (i.e., December 2020 to 
June 2021), SCOE hosted 36 sessions for 3,300 
participants including staff in eligible counties, 
districts, and schools covering nine different top-
ics related to specific literacy-improvement strate-
gies and emphasizing the “science of reading” 
(Sullivan, 2020). For example, Session 1 intro-
duced the concepts of phonological awareness, 
phonemic awareness, letter knowledge, decoding, 
and word recognition and provided links to free 
assessment tools that schools could use to evaluate 
the current state of these skills in their students. 
Session 2 focused on vocabulary and comprehen-
sion, while Session 3 focused on how best to select 
texts for read-a-louds and how to monitor and 
assess reading skills in students. In Session 4, 
schools brought their monitoring data to discuss 
what components of reading instruction seemed to 
present the most challenges for their students and 
what strategies could be employed as part of a 
Literacy Action Plan to address this.

As the implementation of the Literacy Action 
Plans began in July 2021, SCOE sponsored the 
participation of 336 coaches, teachers, and admin-
istrators in the “Online Elementary Reading 
Academy.” A non-profit group, CORE Learning, 
hosted this asynchronous virtual course focused 
on effective instructional practices linked to the 
SOR. SCOE also contracted with Pivot Learning, 
of which CORE is a subsidiary, to facilitate a 
series of Plan-Do-Study-Act sessions supporting 
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school-site teams in identifying and implement-
ing changes in their literacy-related practices. 
Across these sessions, an average of 58 ELSBG-
eligible schools participated. SCOE also spon-
sored the participation of 32 District Grant Leads 
in Lexia Learning’s Language Essentials for 
Teachers of Reading and Spelling (LETRS) pro-
fessional development, which is closely aligned 
with the “science of reading.” SCOE itself facili-
tated monthly sessions for literacy coaches and 
provided ongoing assistance in office hours total-
ing 748 hours of “direct school support” with an 
additional 948 hours spent planning, hosting, or 
attending professional-development offerings as 
well as sending weekly emails with resources and 
programming reminders to ELSBG principals 
and district leads (Sullivan, 2022).

We note that engaging in SCOE programming 
was optional for staff at ELSBG schools, and 
thus the high take-up rate likely reflects enthusi-
asm from staff about the offerings; if teachers did 
not feel that sessions bore some practical import 
to their day-to-day instruction, teachers likely 
would not have participated. Responses of par-
ticipants in this programming to a SCOE-
administrated survey support this claim. For 
example, 97% of respondents reported that the 
Online Elementary Reading Academy either met 
or exceeded their expectations while 98% 
reported that the course helped them “learn the 
research on the essential components of reading 
instruction” (Sullivan, 2022). Administrator 
interviews, conducted as part of the same SCOE 
annual report on programming, further high-
lighted the value of these opportunities. One 
administrator said: “It has been really positive, 
the trainings that we go to, I feel like they are 
really insightful and informative.” Another 
administrator stated: “The big thing for us was 
the alignment across the classrooms and really 
aligning practices .  .  . The biggest impact or the 
takeaway [was] how we are teaching kids how to 
read and the phonics part of it that we were miss-
ing for a long time.”

To determine which actions were taken by 
districts themselves to supplement the SCOE 
offerings, we collected budgets from all 35 
ELSBG-funded school districts or CMOs, either 
by locating them on their websites or by contact-
ing district or school-level staff directly. Staff 
compensation (i.e., salaries and benefits) 

altogether represented 71% of the budgeted 
expenditures for the ELSBG funds at the school-
level. These payments could have been used to 
hire new staff or compensate existing staff for 
their time attending professional development or 
for additional hours on site providing interven-
tion services for students. Among staffing 
expenses, we found that hiring new on-site 
instructional coaches or teachers on special 
assignment, who were trained by SCOE in the 
SOR, constituted the largest expenditure cate-
gory with 28% of budgeted expenditures (or 40% 
of staffing expenditures). Outside professional 
development accounted for 12.55% of total 
ELSBG budgeted spending while another 9.69% 
was budgeted toward books, supplies, or technol-
ogy. The remaining 6.64% was budgeted across 
parent outreach programming, assessment tools, 
district oversight, and other miscellaneous 
purchases.

We note heterogeneity in the breakdown of 
spending by school size, urbanicity, and student 
race/ethnicity. Small schools planned to spend the 
largest percentage of their budgets (36%) on hir-
ing new on-site coaches compared to 28% in 
medium-sized schools and 25% in large schools. 
This may reflect economies of scale at play in 
larger schools; in other words, a large school and 
a small school may both wish to hire one instruc-
tional coach for $90,000 a year but, because larger 
schools received more total funds, that single sal-
ary will constitute a larger percentage of the total 
for the small school than it will for the large 
school. In addition, we observe higher spending 
on staffing in urban and suburban contexts (72%) 
than in towns or rural communities (63%). 
Though this may be due to different preferences 
for staffing across different communities, this 
may also be driven by higher costs of staffing due 
to higher costs of living in urban and suburban 
areas. We also observe stronger preferences for 
instructional coaches among majority Hispanic 
schools, compared to majority Black schools or 
those with neither a Black- nor Hispanic-majority, 
even when comparing only within schools with 
the same levels of urbanicity.

School expenditure forms and recent news 
accounts provide more granular detail on how 
ELSBG funds were spent. For example, at one 
ELSBG school on the Central Coast, the school 
successfully hired a new curriculum coach and a 
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new Parent Liaison. This literacy curriculum 
coach then trained staff on phonemic awareness 
while the Parent Engagement Specialist orga-
nized a Family Literacy Night (Klappenback & 
Marsh, 2022). At a different ELSBG school in 
Southern California near the Mexican border, the 
school administered the Basic Phonics Skills 
Test to all K–3 students at the beginning and end 
of the year but could not conduct the planned 
data discussions with teachers due to the limited 
availability of substitutes during the COVID-19 
pandemic (Huerta-Price & Sanchez, 2022). A 
third ELSBG school in San Jose used the grant to 
hire a part-time literacy coach who met with 
teachers weekly to “support developing word 
recognition scope and sequence and instructional 
guidelines” and led professional development; 
the same school also purchased a new assess-
ment and data system to monitor student prog-
ress (Black & Corrie, 2022). At an ELSBG 
school in Sacramento, the principal hired a liter-
acy coach and two instructional aides. The school 
also spent money on purchasing new books for 
the school library with more culturally relevant 
material. Another ELSBG school in Los Angeles 
purchased and implemented a new curriculum 
that includes dedicated time for phonemic aware-
ness, phonics, and reading comprehension 
(Lambert et al., 2022).

Public comments by the Expert Lead in 
Literacy provide a summative characterization 
that stressed what is observed in the expenditure 
reports and news accounts: the flexibility to tai-
lor ELSBG programming to local contexts. At a 
roundtable hosted by the education journalism 
outlet EdSource, Becky Sullivan—Project Lead 
for SCOE—explained the grant in her own 
words. She said, the goal at the beginning was to 
“get common language out there among all the 
participants in the grant .  .  . It was all based on 
the site and district data and their needs and their 
context. We did not tell them what to do, what to 
buy, who [sic] to hire. We introduced them to a 
process, and we are training them, giving them 
information” about the SOR (D’Souza & 
Vasquez, 2022). Other roundtable participants 
underscored how ELSBG increased practitio-
ners’ understanding of and appreciation for the 
SOR. One principal noted, “One of the things I 
think this grant brought to us was the shared 
common understanding of what the science of 

reading is and that we do have the ability to teach 
our students in a way that is research-based with 
best practices.  .  .  .We had been looking for how 
do we meet our students’ needs” (D’Souza & 
Vasquez, 2022).

For schools not in ELSBG, California encour-
ages SOR practices through its English Language 
Arts/English Language Development Frame
work, a document of recommendations and 
resources for teachers, school staff, and adminis-
trators. For example, in its chapter on kindergar-
ten and grade-1 instructional strategies, the 
framework emphasizes that students must “be 
phonemically aware” to learn to read (CDE, 
2014). However, this framework represents rec-
ommendations to educators, rather than mandates 
as embraced by other states. In 2024, state law-
makers proposed legislation that would mandate 
instructional materials adoption aligned to the 
SOR and require teacher preparation program 
accreditation to be determined based partially on 
SOR instruction, among other changes. The 
California Teachers Association opposed the leg-
islation, arguing that “restricting instructional 
methods stifles teachers’ creativity and innova-
tion in the classroom” (Bramble, 2024). 
Californians Together, a statewide advocacy 
group for English learners, has argued similarly, 
saying mandating SOR from the state level “over-
looks the importance of allowing teachers to 
adapt instruction to fit the unique needs of their 
students” (Langreo, 2024). The bill was ulti-
mately tabled without a hearing. In the following 
legislative session, in 2025, legislators reached a 
compromise to unanimously pass a bill that would 
update California’s list of recommended instruc-
tional materials to align with evidence-based 
teaching practices, require the state to provide a 
list of professional development programs that 
also support these teaching methods, and mandate 
that teacher preparation programs include this 
content (Fensterwald, 2025).

However, without state curricular mandates, 
the choice of whether and how to use instruc-
tional practices supported by the SOR still 
occurs at the district level in California. A 2022 
study of reading programs in more than 300 
California districts (enrolling 72% of students in 
the state) showed that, despite this local flexibil-
ity, two curricula were chosen by 72% of sur-
veyed districts (California Reading Coalition, 
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2022). Those two popular curricula are listed by 
their publishers as aligned with SOR, but  
advocates for SOR describe both curricula as 
“balanced literacy” instead (Tadayon, 2022). 
Therefore, it is difficult to determine what peda-
gogical approach was being used to educate stu-
dents in the comparison group for this study 
(i.e., schools not in ELSBG) because it likely 
varied. However, due to high attendance rates at 
ELSBG-sponsored professional development 
sessions about SOR, even for staff in schools 
with prior literacy initiatives, ELSBG likely 
increased the exposure of teachers and staff to 
this instructional philosophy.

Whether these efforts were actually success-
ful in improving early literacy outcomes for tar-
geted students is an open empirical question. As 
noted earlier, the limited evidence available on 
other initiatives grounded in the SOR (Gamse 
et al., 2008; Westall & Cummings, 2023) is not 
encouraging. Relatedly, the ELSBG initiative 
also has close parallels to the targeted and dif-
ferentiated school-accountability policies that 
characterized the waiver era under No Child Left 
Behind and current policy under the ESSA. The 
evidence on the implementation quality and 
impact of those reforms is at best mixed (Bonilla 
& Dee, 2020; Dee & Dizon-Ross, 2019; Hemelt 
& Jacob, 2017). In the next sections, we turn to 
the data and quasi-experimental research designs 
that will allow us to provide evidence on how the 
ELSBG initiative influenced student achieve-
ment during its first 2 years of implementation.

Data

Our study relies on the publicly available 
data from the state of California’s assessment 
system for public schools: the California Assess
ment of Student Performance and Progress 
(CAASPP). Specifically, we constructed panel 
data at the school, subject, and year levels using 
scores on the Smarter Balanced Summative 
Assessments in English Language Arts/Literacy 
(ELA) and mathematics among both third grad-
ers (i.e., the only tested grade that is an ELSBG 
focal grade) and fifth graders as a comparison 
group.5 Assessments in English Language Arts/
Literacy assess four areas—reading, writing,  
listening, and research/inquiry—while assess-
ments in mathematics assess four additional 

areas—concepts and procedures, problem solv-
ing, communicating/reasoning, and model and 
data. Technical documentation shows that 
CAASPP for both subjects across all tested 
grades has a reliability score above .86 and has 
been extensively tested for validity to draw 
inferences about a student’s knowledge in the 
tested subject (CAASPP Technical Reports and 
Studies, 2024). English Language Arts/Literacy 
tests represent our primary outcome for this 
study. We additionally assess mathematics 
because both ELA and math are typically taught 
by the same elementary teachers, and we aim to 
assess the degree to which ELSBG’s profes-
sional development affected teacher capacity 
narrowly in literacy or more broadly across both 
subjects. We also recognize that mathematical 
instruction and assessment by grade-3 increas-
ingly relies on foundations in literacy through 
word problems, and thus an intervention in one 
subject can have spillover effects on another.

Annual data span the period from the begin-
ning of CAASPP in the 2014–2015 school year 
to the 2022–2023 school year. This implies 
7 years of available data given the necessary 
exclusion of the spring 2020 and 2021 assess-
ments, which were either not given or taken by 
very few students due to the disruptions of the 
COVID-19 pandemic. Our 2 years of post-treat-
ment test scores (i.e., those taken in spring 2022 
and spring 2023) correspond to the first 2 years of 
ELSBG implementation. Notably, CAASPP was 
consistent during this time period and profi-
ciency benchmarks remained consistent as well, 
with the same minimum score determining 
whether a grade-3 student Nearly Met, Met, or 
Exceeded the standard in English Language Arts 
for every year in our time period. We standardize 
the scale score within grade and year using the 
student-level means and standard deviations 
(SDs) publicly reported by the CDE.

Using data from the CDE’s “Public Schools 
and Districts Directory” file, we began by identi-
fying all the conventional elementary-grade pub-
lic schools, both traditional and charter, 
operational between 2015 and 2023 (i.e., 6,717 
schools). We then excluded 400 schools with 
unconventional school structures (e.g., juvenile-
justice halls, home and hospital programs, and 
dedicated special-education schools). We also 
excluded 139 schools identified as offering 
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“Primarily or Exclusively Virtual Instruction” 
because only conventional in-person schools 
were eligible for ELSBG. Finally, we dropped 
schools who were not eligible for the grant 
because they did not report test scores in 2018 
and 2019 when the assignment variable was cal-
culated. Specifically, because California does not 
report test scores for any group with fewer than 
11 students, 671 small schools reported missing 
test scores for third grade in both 2018 and 2019, 
were ineligible for ELSBG support, and are 
excluded from the sample. This leaves us with an 
unbalanced panel of 5,507 unique schools. In 
most of our analyses, though, we also exclude 
unbalanced panel observations (i.e., schools 
without reading-achievement data in each of the 
seven school years) as our preferred research 
design (i.e., SDID) requires a balanced panel. 
The modest degree of missingness associated 
with unbalanced panel observations reflects a 
variety of factors such as small schools with sup-
pressed test-score data and some school closures 
or openings from 2015 to 2023. However, we 
find in auxiliary regressions (see Supplemental 
Appendix Table A1in the online version of the 
journal) that this missingness of school-year 
observations is unrelated to ELSBG eligibility.

Our main analytical sample therefore consists 
of a balanced panel of 5,256 unique elementary 
schools with ELA test scores for grade-3 in each 
of the seven school years (i.e., n = 36,792). This 
sample includes 66 intent-to-treat (ITT) schools 
(i.e., schools eligible for ELSBG), all but two of 
whom participated in the state initiative.6 We 
note that the number of balanced school-year 
observations for other grades and subjects (i.e., 
grade-3 math, grade-5 math, and ELA) varies 
slightly due to the censoring of those test out-
comes when there were few test takers. Similarly, 
in specifications that condition on school-year 
covariates (i.e., percent White, percent eligible 
for free/reduced-price lunch, and the natural log 
of enrollment), sample sizes are somewhat 
smaller due to missingness. We also note that one 
of the ITT schools in our main analytical sample 
is a charter school and that our results are similar 
when excluding all charter schools from our 
analysis.7

We present the school-by-year academic 
achievement of California elementary schools in 
Table 1. As expected, we observe that ITT 

schools (i.e., those offered the opportunity to 
apply for the ELSBG based on their low perfor-
mance on 2017–2018 and 2018–2019 standard-
ized ELA tests) have much lower test scores in 
ELA than comparison schools. Specifically, in 
ITT schools, only 31.15% of students score at a 
Percent Level 2 or higher (Standard Nearly Met, 
Standard Met, or Standard Exceeded). In other 
words, more than two-thirds of students in these 
schools are scoring at the lowest level (Level 1, 
or Standard Not Met) on their standardized tests 
in ELA. In schools that were ELSBG-ineligible, 
the average of this reading proficiency rate was 
over twice as large (i.e., 67.87%). We also con-
structed parallel test-score measures for grade-3 
mathematics and for grade-5 mathematics and 
ELA. These measures allow us to assess the 
potential spillover effects of the ELSBG initia-
tive. Additionally, under the assumption of no 
spillover effects, they also make it possible to 
estimate the effect of the ELSBG initiative in 
DDD (i.e., “triple diff”) specifications that con-
trol for confounds that are both school-specific 
and time-varying.

Our data also include school-year measures 
of student demographic and socioeconomic 
traits as well as school enrollment based on the 
National Center for Education Statistics’ 
Common Core of Data. In Supplemental 
Appendix Table A2 (available in the online ver-
sion of this article), we present the baseline (i.e., 
2014–2015 to 2018–2019) averages of these 
variables by ITT status. These data indicate that 
ITT schools were, on average, smaller and 
served substantially higher concentrations of 
economically disadvantaged students as well as 
Black and Hispanic students. For example, 
roughly 90% of students in ELSBG-eligible 
schools were also eligible for free or reduced-
price lunches and nearly 20% were Black. The 
corresponding averages in ELSBG-ineligible 
schools were 61% and 5%, respectively.

In exploratory analyses, we also use publicly 
available budgets submitted to the CDE and the 
SCOE at the conclusion of the planning year of 
the grant in June 2021. When the CDE and SCOE 
approved these budgets and their accompanying 
“Literacy Action Plans” (i.e., narrative descrip-
tions of how the money would be spent along 
with justifications for those choices and more 
detailed timelines of implementation) between 
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July and December 2021, school districts or 
CMOs posted them publicly on their websites 
where we accessed them for this study. Budgets 
can and often do cover multiple schools within a 
district if multiple schools were eligible for the 
grant; in total, these 36 budgets explain the 
planned expenditures for 72 schools.8

Each budget contains a list of planned 
expenditures for the school district. Each 
expenditure is listed as an expense of the  
planning year of the grant (2020–2021) or one 
of the three grant implementation years  
(2021–2022, 2022–2023, and 2023–2024). 
Expenditures were also listed with the name of 
the school site at which they will be spent or 
listed for the school district itself, in which case 
we divided the amount by the number of 
schools in the district under the grant and allo-
cated it evenly across each school. In most 
cases, expenditures were then described in the 
reports in a few words (e.g., “contract for pro-
fessional development,” “reimbursement for 
teacher planning time”) though some districts 

chose to be more descriptive (e.g., “0.5 FTE 
Program Assistant English Language Arts and 
English Language Development”). All expen-
ditures were then categorized by the authors 
into 10 categories as explained in the Appendix.

Methods

Pre-Registration

The growing concern over the credibility of 
scientific conclusions that rely on multiple 
forms of researcher discretion (e.g., the choice 
of outcome variables and research designs) 
motivated our approach to examining the 
achievement impact of the ELSBG initiative. In 
particular, evidence for the prevalence of publi-
cation biases and/or specification searching 
(i.e., “p-hacking”) exists across multiple disci-
plines. Moreover, it appears to be a particular 
concern in quasi-experimental settings like ours 
(Brodeur et  al., 2020). We pre-registered our 
preferred analysis plan to address this funda-
mentally important concern and to provide a 

Table 1

Descriptive Statistics for Test Scores by Grade, Subject, and Intent-to-Treat

Test outcome

Grade 3 Grade 5

ITT status ITT status

ITT = 1 ITT = 0 ITT = 1 ITT = 0

ELA
  Pct Level 2 or higher 31.15 (11.27) 67.87 (17.76) 36.87 (12.53) 68.29 (17.25)
  Pct Level 3 or higher 11.69 (7.66) 43.66 (20.74) 17.54 (8.86) 47.62 (20.35)
  Pct Level 4 3.32 (3.69) 22.76 (16.76) 3.96 (3.79) 20.50 (15.94)
  Standardized scale score −0.84 (0.25) 0.00 (0.47) −0.76 (0.26) 0.00 (0.47)
  Sample size 462 36,330 448 35,329
Mathematics
  Pct Level 2 or higher 35.48 (12.91) 70.09 (17.53) 27.98 (12.67) 60.72 (20.43)
  Pct Level 3 or higher 13.68 (8.96) 45.81 (21.43) 8.43 (6.92) 33.46 (21.55)
  Pct Level 4 2.68 (3.78) 18.86 (16.30) 2.70 (3.35) 17.58 (16.65)
  Standardized scale score −0.82 (0.28) 0.00 (0.49) −0.75 (0.27) 0.00 (0.51)
  Sample size 469 36,330 448 35,322

Note. School-year test data are based on the CAASPP. Level 2 indicates Standard Nearly Met or higher, Level 3 Indicates Stan-
dard Met or higher, and Level 4 indicates Standard Exceeded. The standard deviation is indicated in parentheses below the mean. 
These are based on a balanced panel of all California elementary schools who report test scores in all seven school years from 
2014–2015 to 2022–2023, excluding SY 2019 to 2020 when tests were not administered and SY 2020 to 2021 when test par-
ticipation was highly inconsistent due to the COVID-19 pandemic. The balanced panel of schools with grade-3 ELA test scores 
includes 5,256 unique schools, of which 66 are ITT. CAASPP = California Assessment of Student Performance and Progress; 
ELA = English Language Arts; ITT = intent-to-treat status.
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transparent “decision tree” for our subsequent 
design choices (Nosek et al., 2018).9

We proposed a RD design that leveraged the 
cross-sectional variation in a baseline school-
level assignment variable (i.e., the percent of 
grade-3 students scoring at Level 2 or higher on 
the ELA exams during the 2018–2019 assess-
ments) used to identify the ELSBG-eligible 
schools. Intuitively, this research design func-
tions by comparing schools eligible for ELSBG 
to schools ineligible for ELSBG with similar lev-
els of the continuous assignment variable. This 
design rests on the assumption that California 
elementary schools with 33% of their students 
scoring Level 2 or higher on grade-3 ELA are 
comparable to California elementary schools 
with 37% of their students receiving that same 
designation on the same assessment except for 
the fact that one set of schools was eligible for an 
intervention and another was not. Therefore, if 
significant differences in test scores are observed 
between these two similar sets of schools, this 
research design assigns the cause of that differ-
ence to the intervention.

Because the state leveraged a school’s Percent 
Level 2 or higher in the pre-treatment years to 
determine ELSBG eligibility, we correspond-
ingly designated the Percent Level 2 or higher 
(i.e., the percent of students scoring Standard 
Nearly Met or higher) on the post-treatment 
grade-3 ELA exam as the single confirmatory 
outcome measure.

DID Design

Because the overall results from the RD 
design are mixed, we also explore our results 
using a DID design based on school-year panel 
data. Rather than making a comparison narrowly 
between schools on either side of the cutoff score 
in a single year as in an RD design, DID designs 
compare the treatment group (i.e., ELSBG-
eligible schools) to a wider set of comparison 
schools (i.e., ELSBG-ineligible schools) across 
multiple years. This technique first calculates the 
difference between the pre- and post-treatment 
outcomes for the treatment group and separately 
for the comparison group. Then, this method sub-
tracts the change over time for one group from 
the other. This two-step procedure allows 

researchers to control for changes over time that 
occurred across the ecosystem of study—in this 
case, California elementary schools—and to con-
trol for inherent and stable differences between 
the treatment and the comparison group (e.g., 
different racial composition).

While the internal validity of a DID design is 
generally more difficult to establish relative to 
an RD design, it also has two distinct advan-
tages because it no longer relies on observations 
close to the eligibility threshold. One is a likely 
increase in statistical power. Second, the causal 
estimand from a DID design more reliably iden-
tifies the average impact of ELSBG eligibility 
rather than an effect that is potentially distinc-
tive to observations local to the eligibility 
threshold.

However, the shift to a DID approach intro-
duces an important issue of construct validity 
with respect to our pre-registered outcome mea-
sure. Specifically, once we turn from an RD 
design to a DID design and thus enlarge our com-
parison group beyond the threshold, there are 
potentially serious difficulties in interpreting 
comparative changes in a proficiency-rate mea-
sure (i.e., the pre–post change in ELSBG-eligible 
schools relative to the contemporaneous changes 
in comparison schools). Prior studies have care-
fully explicated this issue (Ho, 2008; Holland, 
2002). In our DID context, the specific issue with 
proficiency-rate outcomes reflects the fact that 
the ELSBG-eligible schools are, by construction, 
drawn from the left tail of the test-score distribu-
tion of schools (e.g., 31% Level 2 or higher; 
Table 1) while the comparison schools have a 
right-shifted test-score distribution (i.e., 68% 
Level 2 or higher). This implies that, if test-score 
distributions in both treatment and comparison 
schools changed by the same amount before and 
after treatment occurred (i.e., no treatment 
effect), the proficiency-rate changes across treat-
ment and comparison schools could differ. That 
is, DID-based treatment estimates using a profi-
ciency-rate outcome—including the one we pre-
registered—are now subject to potential biases. 
Given this important issue (and, also, the possi-
bility that the ELSBG initiative has heteroge-
neous effects across the test-score distribution), 
our analysis not only focuses on all proficiency-
rate measures (i.e., Level 2 or higher, Level 3 or 
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higher, Level 4) but also includes scale scores as 
a key outcome measure.

Our initial DID analysis focused on a  
conventional two-way fixed effects (TWFE) 
specification: 

	 Y Dst s t st st� � � �� � � � ,	 (1)

in which outcome Y
st
 in school s and year t is a func-

tion of school and year fixed effects (i.e., �s t,� ), a 
binary indicator for ELSBG eligibility in the post-
treatment years (i.e., Dst), and a mean-zero error 
term. We note that TWFE-based estimates of the 
parameter of interest, τ, have a DID interpretation 
because there is no variation in treatment timing 
with all ITT schools offered the opportunity to 
apply to the grant at the same time. However, the 
internal validity of this approach relies critically on 
a parallel-trends assumption that states the outcome 
changes in comparison schools over time provide a 
valid measure for how the untreated potential out-
comes of the ITT schools (which are unobservable) 
would have changed over time. Event-study esti-
mates (see Supplemental Appendix Figure A3 in 
the online version of the journal) provide evidence 
inconsistent with this assumption. Specifically, 
across all four test measures, we see that the ELA 
scores of ITT schools were trending significantly 
downward relative to comparison schools before 
the ELSBG initiative began. Our DID results also 
suffer from the possibility of mean reversion, in 
which extreme values tend to move closer to the 
average over time; because ELSBG-eligible 
schools are drawn from the bottom of the ELA-
score distribution, if ELSBG-eligible schools are 
compared to higher-performing schools, then mean 
reversion may cause an appearance of improve-
ment due to ELSBG when those improvements 
may have been statistically likely to occur without 
the intervention.

Synthetic DID Design

We address the implied internal-validity 
threats to this DID-based approach in several 
ways. Our main approach is to rely on a SDID 
estimator (Arkhangelsky et al., 2021). The SDID 
approach combines attractive features of both 
DID and synthetic-control procedures. Like DID, 
it is invariant to additive unit fixed effects (i.e., 
different outcome levels) and allows for valid 

large-panel inference. Critically, like synthetic 
control, it also weakens the reliance on a parallel-
trend assumption by constructing unit-specific 

weights, ω s
sdid

, that optimally align pre-treatment 
trends across treated and comparison units. The 
SDID procedure also introduces time-specific 

weights, λ t
sdid

, that place more emphasis on pre-
treatment periods that are similar to the post-
treatment period.10 Given these weights, the 
SDID procedure forms an estimate of the effect 

of interest (i.e., τ
sdid

) through this least-squares 
minimization:
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To conduct statistical inference for estimates 
based on Equation 2, we rely on a block-boot-
strap procedure (Arkhangelsky et  al., 2021; 
Algorithm 2), which, though computationally 
intensive, performs well particularly in settings 
like ours where the number of treated units is 
large (Clarke et al., 2023). The central appeal of 
the SDID procedure is that it addresses internal-
validity concerns by focusing on comparisons 
between treated units and similar comparison 
units (i.e., a type of “localness” noted by 
Arkhangelsky et al., 2021). The simultaneous use 
of both unit and time weights also enhances this 
localness by giving this procedure “a type of 
double robustness property” that reduces the 
influence of potential biases related to any one 
weight that may be misspecified (Arkhangelsky 
et al., 2021; Liu et al., 2024). Arkhangelsky et al. 
(2021) also note that an important but less intui-
tive benefit of SDID’s localness is that it is likely 
to improve statistical precision through weight-
ing that systematically removes the predictable 
components of the outcome measures.

We explore the credibility and robustness of 
SDID-based results in several ways. First, we 
present results with and without covariate adjust-
ments.11 Second, we present event-study esti-
mates based on Equation 2, which provides 
visual evidence on whether the SDID procedure 
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effectively addressed the parallel-trend viola-
tions observed in the conventional TWFE 
approach. Third, we also present results that 
crudely enforce a type of localness. The 76 ITT 
schools in our study are, by construction, the 
lowest-performing schools in the state on a base-
line ELA test measure while the nearly 5,300 
comparison schools represent the remainder of 
the entire state. In some reported results, we limit 
the analytical sample to schools that are more 
similar to the ITT schools on the baseline test 
measure (e.g., the bottom 4,000 schools, 3,000 
schools).12 These estimates also address concerns 
about mean reversion. Specifically, the bottom 
500 schools are drawn from the bottom of the 
grade-3 ELA distribution, just like ELSBG-
eligible schools, and are similarly likely to move 
closer to the average over time; by comparing 
ELSBG schools to only other very low-perform-
ing schools, we difference out any mean rever-
sion that may be occurring.

Two other robustness checks are of note. First, 
for 4.6% of the unique schools in the sample, the 
school-year panel data used are unbalanced 
because test-score outcomes are missing due to 
closures and the censoring of data from schools 
with fewer than 11 test-takers in a grade and sub-
ject. If ELSBG eligibility influenced this missing-
ness (e.g., through effects on closures or the 
number of test takers), it could introduce a form 
of selection bias. We present auxiliary regression 
SDID estimates in Supplemental Appendix Table 
A1 (available in the online version of this article), 
which indicate that this missingness is unrelated 
to ELSBG eligibility. Second, because our results 
rely on school-level data, it is possible that treat-
ment-endogenous sorting (e.g., choosing to enroll 
or remain in a school because of its ELSBG eligi-
bility) is an internal-validity threat. We present 
auxiliary regressions in Supplemental Appendix 
Table A3 (available in the online version of this 
article), which demonstrate that the numbers of 
test-takers across the four subject-grade combina-
tions are generally unrelated to ELSBG eligibility 
across a wide variety of specifications.

Triple Differences Design

We also present results based on three different 
DDD designs that provide alternative approaches to 
addressing parallel-trend violations. DDD designs 

build on the logic of a DID model but incorporate 
an additional difference; in addition to making 
comparisons across time and across treatment sta-
tus, DDD incorporates a comparison within a 
treated unit to non-treated observations. In this 
case, the treated unit is an ELSBG-eligible school 
and non-treated observations are found in non-focal 
subject or grades (e.g., math in grade-3, math and 
ELA in grade-5). The DDD approach tacitly 
assumes that these non-focal subject or grade test 
scores do not reflect spillover effects of the ELSBG 
initiative but provide a potential control for unob-
served confounds specific to each school-year 
observation. Specifically, our DDD design condi-
tions on an unrestricted set of TWFE (i.e., school-
by-year, school-by-subject, subject-by-year) and 
estimates the effects of the three-way interaction of 
interest (i.e., the treated subject in treated schools 
observed in the post-treatment period).

We also note that our DDD results provide 
important evidence on the empirical relevance of 
another potential internal-validity threat that may 
not be well-addressed by the SDID procedure. 
Specifically, evidence clearly suggests that the 
COVID-19 pandemic had negative effects on 
measures of learning and that these effects were 
larger among more disadvantaged students 
(Kuhfeld et  al., 2022). Given that the ELSBG-
eligible schools are drawn from the bottom of the 
ELA-score distribution, a possible concern is 
that they have a post-pandemic shock to test 
scores that is distinct from their comparison units 
(e.g., a unique negative bias that imparts a down-
ward bias). In other words, SDID may fail to 
achieve “localness” because its weighting largely 
relies on pre-treatment (i.e., pre-pandemic) 
data—an approach that may confound the effects 
of the ELSBG initiative with the pandemic’s 
effects that are unique to ELSBG-eligible 
schools. The DDD results we present provide 
direct evidence on this issue because they condi-
tion on school-by-year fixed effects and effec-
tively rely on within-school comparisons across 
grades and subjects that are made entirely in the 
post-pandemic period. We note though that these 
DDD estimates represent a lower bound on the 
true impact of ELSBG eligibility on grade-3 
ELA achievement if the reading reforms had 
spillover benefits for grade-3 math achievement 
or for grade-5 math and ELA outcomes. We pres-
ent direct evidence on this question by presenting 
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SDID estimates of the effect of ELSBG eligibil-
ity on these other achievement outcomes.

We note that each DDD design also relies on a 
parallel-trends assumption; namely that the com-
parative trends in a given “placebo” grade and 
subject (i.e., grade-3 math, grade-5 ELA and 
math) across treated and comparison schools 
provide a valid counterfactual for how untreated 
potential outcomes in grade-3 ELA would have 
changed across these schools. While the parallel-
trends assumption is fundamentally untestable, 
we do find event-study evidence that is consis-
tent with this identifying assumption. Specifically, 
Supplemental Figures A4 to A6 indicate that, as 
with grade-3 ELA achievement (Supplemental 
Appendix Figure A3 in the online version of the 
journal), achievement in the placebo grades and 
subjects had negative pretrends unique to 
ELSBG-eligible schools prior to treatment. We 
note that these comparative pretrends correspond 
uniquely well for grade-3 math.

Exploratory Analyses of School Spending

We also examine the relationship between 
growth in standardized test scores and planned 
expenditure categories of ELSBG spending, 
using the regression specification below:

	 Y C Xs s s s s� � � �� � � , 	 (3)

where Y
s
 represents the change in the percent of 

grade-3 students scoring Standard Nearly Met or 
higher in ELA between 2018 and 2019 (i.e., the 
last two pre-ELSBG years) and 2022 and 2023 
(i.e., the first two ELSBG years). Cs represents a 
vector of thousands of dollars allocated across 
the possible categories of spending, excluding 
benefits because they are collinear with staffing 
costs. X

s
 represents a vector of covariates, which 

vary with the model but include urbanicity, 
racial/ethnic demographics of a school, the per-
cent of students receiving free- or reduced-price 
lunch, and pre-trends in academic performance 
from 2015 to 2017. This regression is not causal 
because it cannot control for the endogenous 
role administrators played in selecting their 
expenditures, but it offers exploratory evidence 
of the role of certain expenditure choices and of 
the broader program structure in the academic 
achievement of ELSBG schools.

Results

Regression Discontinuity

These results show that schools with baseline 
test scores below the eligibility threshold were 
96 percentage points more likely to participate in 
the ELSBG initiative (Supplemental Appendix 
Table A4 in the online version of the journal)—a 
virtually “sharp” assignment to treatment that is 
represented visually in panel A of Supplemental 
Appendix Figure A7 (available in the online ver-
sion of this article). Furthermore, the full-sample 
reduced form results based on this RD design 
indicate that this ITT (i.e., ELSBG eligibility) 
increased post-treatment grade-3 ELA scores 
(i.e., the Percent Level 2 or higher) by nearly 8 
percentage points in the first year of implementa-
tion (p-value < > .01; column (2) in Supplemental 
Appendix Table A4 in the online version of the 
journal). However, we also find that this statisti-
cally significant finding is not robust to alterna-
tive functional forms (i.e., local linear regressions 
and quadratic splines of the assignment variable 
as seen in Supplemental Appendix Table A4 in 
the online version of the journal) nor does it per-
sist into the second year of treatment (i.e., col-
umns 4 and 5). Furthermore, a visualization of 
the reduced-form relationship between the post-
treatment test measure and the assignment vari-
able (i.e., panel B of Supplemental Appendix 
Figure A7 in the online version of the journal) 
does not provide clear evidence of an impact, 
possibly due to the lack of power from the small 
sample size.

Synthetic DID Design

We present our main results (i.e., the estimated 
effects of ELSBG eligibility on the four different 
measures of ELA achievement) using our pre-
ferred specification in Table 2. These SDID-based 
estimates consistently indicate that ELSBG eligi-
bility had positive and statistically significant 
effects on grade-3 ELA test scores. Notably, the 
results based on scale scores indicate that ELSBG 
eligibility increased ELA achievement by 14% of 
a student-level SD (i.e., 0.14 SD, p < .01). Given 
that the annual reading-achievement gains of 
children between grades 2 and 3 are, on average, 
0.60 SDs (Hill et al., 2008), this effect size associ-
ated with ELSBG eligibility implies a gain of 
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nearly a quarter of a year of learning. We note that 
effects are larger for schools in urban and rural 
environments, compared to those in suburban 
communities.

Results based on proficiency-rate outcomes 
indicate that the program was not only successful 
at improving achievement in the left tail of the 
ELA-score distribution (i.e., the group targeted 
by the initiative) but also raised achievement else-
where in the distribution. Specifically, the esti-
mated increase in the percent of students scoring 
at Level 2 or higher on the ELA assessment due to 
ELSBG eligibility was 6.00 percentage points 
(p-value < > .01). To put this estimated effect 
into perspective, we note that it constitutes a 20% 
increase relative to the baseline level of students 
at or above Level 2 in ELSBG-eligible schools.13 
The estimated effects on the share of students 
scoring at or above Levels 3 and 4—4.98 and 
1.82 < > percentage points, respectively—are 
also statistically significant (p < .01). Because so 
few students scored at the upper end of the distri-
bution at ELSBG-eligible schools in pre-ELSBG 
years, these represent large percent changes; 
ELSBG led to a 42% change in the percent of stu-
dents at or above Level 3 and a 59% change in the 
percent of students at Level 4.

The SDID estimates in Table 3 assess whether 
ELSBG eligibility influenced grade-3 math 
achievement or grade-5 achievement in ELA or 
math. In theory, such spillover effects could have 
been negative if initiatives focused on literacy in 
early grades detracted effort and attention from 

learning opportunities in other grades and sub-
jects. Alternatively, the impact of the ELSBG ini-
tiative on non-focal grades and subjects could 
have been positive by building teacher capacity in 
eligible schools and improving student literacy in 
ways that supported learning in math. The results 
in Table 3 suggest that ELSBG eligibility had 
positive spillover effects for math performance 
among the focal grade-3 students. Specifically, 
this estimated effect size—a gain of 0.11 SDs—is 
equivalent to 12% of a year of learning in mathe-
matics at this age (Hill et al., 2008). In contrast, 
we do not see consistent evidence of effects on 
ELA or math test scores among fifth graders, who 
were outside ELSBG’s targeted grades.

The spillover effect of ELSBG into grade-3 
math could potentially be driven by two forces. 
First, in third grade, math instruction and assess-
ment typically require a strong foundation in lit-
eracy. The Common Core State Standards for 
grade-3 repeatedly emphasize the role that word 
problems play in grade-level content (Common 
Core State Standards Initiative, 2010), and the 
CAASPP (i.e., the assessment used in this paper 
to determine academic achievement) includes 
numerous word problems in its practice test for 
grade-3 math. Examples range from the straight-
forward—“Megan baked 28 sugar cookies and 
24 chocolate chip cookies. Enter the total number 
of cookies Megan baked in all”—to the more 
complex—“Which expression is equal to 6x3, 
and why? .  .  . 3x6 because the order of the num-
bers does not matter in multiplication” (CAASPP, 

Table 2

Estimated Effect of ELSBG on Third Grade ELA Test Scores

Dependent variable (1) (2)

Pct Level 2 or higher 6.00*** (1.25) 5.74*** (1.16)
Pct Level 3 or higher 4.98*** (0.86) 4.61*** (0.89)
Pct Level 4 1.98*** (0.51) 1.82*** (0.49)
Standardized scale score 0.14*** (0.02) 0.14*** (0.02)
Covariates? X
N 36,792 34,384

Note. These SDID ITT estimates are based on a balanced panel of California elementary schools that reported test scores over 7 years (2015, 2016, 
2017, 2018, 2019, 2022, and 2023) in grade-3 ELA. Bootstrapped standard errors are in parentheses and clustered at the school level. All speci-
fications condition on school and year fixed effects. The school-year covariates are percent White, percent receiving free- or reduced-price lunch 
(FRPL), and ln(enrollment). Because demographic data from the National Center for Education Statistics are not available for 2023 yet, covariates 
from 2022 are carried forward into that year. ELA = English Language Arts; ELSBG = Early Literacy Support Block Grant; ITT = intent-to-treat; 
SDID = synthetic “difference-in-differences.”
*p < .1. **p < .05. ***p < .01.
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2022). If ELSBG improved the reading of stu-
dents in low-performing elementary schools, this 
may have better enabled them to understand the 
word problems commonly found in grade-3 math 
instruction and assessment. Second, elementary 
teachers typically deliver both ELA and math 
content to the same group of students. ELSBG’s 
delivery of improved curriculum and profes-
sional development on literacy topics to elemen-
tary teachers in low-performing schools may 
have freed them up to spend additional time 
focusing on math instruction. Alternatively, as 
teachers improved their literacy instruction, this 
may have improved their relationship with stu-
dents, which could in turn improve their math 
instruction and their student math performance 
on standardized tests.

We examine the robustness of the results in 
Tables 2 and 3 in several ways. First, we note that 
the estimates in Tables 2 and 3 are similar in spec-
ifications that condition on outcome-relevant 
covariates that vary within schools over time.14 
Second, for each of the four testing outcomes 
across each subject-grade combination, we con-
structed event-study estimates that identify how 
the ELSBG-eligible schools and their weighted 
comparisons trended in each period before treat-
ment. For example, the results for the focal 
grade-3 ELA measures, presented in Figure 1, 
suggest that the SDID procedure was effective in 
eliminating the parallel-trend violations that were 
apparent in conventional DID estimates based on 

TWFE specifications (Supplemental Appendix 
Figure A3 in the online version of the journal).15 
The event-study SDID results for the test mea-
sures associated with grade-3 math and grade-5 
ELA and math similarly suggest the absence of 
parallel-trend violations (Supplemental Appendix 
Figures A8–A10 in the online version of the jour-
nal). Third, we also note that, for all subject-grade 
combinations, we find similar results when we 
increasingly limit the set of comparison schools 
to those that, like the ELSBG-eligible schools, 
were in the bottom of the distribution of baseline 
ELA schools (Supplemental Appendix Tables 
A6–A9 in the online version of the journal). We 
find that this is true even as the set of unique 
schools available to the SDID procedure shrinks 
from over 5,000 to only 500. Fourth, we present 
our results excluding charter schools. Though we 
only have one charter school in the balanced sam-
ple of ITT schools, the traditional SDID method-
ology used to create Tables 2 and 3 allows for 
charter schools to be used as comparison schools 
for all ITT schools. When we exclude charter 
schools from sample entirely, our results remain 
the same (Supplemental Appendix Table A10 in 
the online version of the journal).

Triple Differences Design

We also estimated the effects of ELSBG eligi-
bility on the grade-3 ELA score measures across 
three types of DDD specifications that relied on 

Table 3

Estimated Effect of ELSBG on Other Grade-Subject Test Scores

Dependent variable

Grade 3 Grade 5

Math ELA Math

Pct Level 2 or higher 3.56*** (1.35) 3.45** (1.34) −0.56 (1.38) −0.64 (1.31) −1.15 (0.91) −1.53 (1.14)
Pct Level 3 or higher 3.98*** (1.00) 3.65*** (1.13) 0.28 (0.92) 0.01 (0.95) 0.84 (0.56) 0.32 (0.62)
Pct Level 4 0.63*** (0.50) 0.57 (0.53) −0.54 (0.46) −0.77* (0.43) 0.37 (0.30) 0.16 (0.33)
Standardized scale score 0.11*** (0.03) 0.11*** (0.03) 0.00 (0.03) −0.01 (0.03) −0.03 (0.02) −0.04 (0.03)
Covariates? X X X
N 36,799 34,384 35,777 33,537 35,770 33,530

Note. These SDID ITT estimates are based on a balanced panel of California elementary schools that reported the grade-subject test scores over 
7 years (2015, 2016, 2017, 2018, 2019, 2022, and 2023). Bootstrapped standard errors are in parentheses and clustered at the school level. All 
specifications condition on school and year fixed effects. The school-year covariates are percent White, percent FRPL, and ln(enrollment). Because 
demographic data from the National Center for Education Statistics are not available for 2023 yet, covariates from 2022 are carried forward into 
that year. ELA = English Language Arts; ELSBG = Early Literacy Support Block Grant; ITT = intent-to-treat; SDID = synthetic “difference-in-
differences.”
*p < .1. **p < .05. ***p < .01.
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different grade and subject groups (i.e., grade-3 
math, grade-5 ELA and math) as a placebo. 
Those results consistently indicate, across all 
test-score measures and comparison groups, that 
ELSBG eligibility increased grade-3 ELA 
achievement (Supplemental Appendix Table A11 
in the online version of the journal). The DDD 
estimates are smallest (i.e., effect size = 0.05; 
p < .01) when grade-3 math is treated as the com-
parison condition, which is to be expected given 
the SDID evidence that ELSBG implied positive 
spillover effects on math achievement. We note 
that these DDD results provide an important 
complement to our main findings because they 
condition on fixed effects unique to each school-
year combination in the data. This may be par-
ticularly important given the concern that the 
COVID-19 pandemic uniquely harmed the learn-
ing opportunities in ELSBG-eligible schools 
which, by construction, were at the bottom of the 
state test-score distribution. The fact that DDD 
estimates with different grade-subject compari-
son groups consistently indicate that ELSBG eli-
gibility increased grade-3 ELA achievement 
suggests that this is not an empirically salient 
confound.

Exploratory Analyses of School Spending

We explore the relationship between spending 
choices with ELSBG funds and academic 
achievement on grade-3 ELA in Supplemental 
Appendix Table A12 (available in the online ver-
sion of this article). In our preferred model with 
demographic controls and the inclusion of prior 
academic achievement trends, we find that most 
categories of spending are not associated with 
increases in academic growth. This offers sug-
gestive evidence that ELSBG’s bundle of “sci-
ence of reading”-driven professional development 
with additional targeted funds and state over-
sight—which all schools in this regression 
received—is associated with the academic 
achievement gains discussed above rather than a 
particular spending choice. The only category in 
which spending was a statistically significant 
predictor of growth was parental outreach. This 
relationship is not causal because, though choices 
can be predicted by observable characteristics 
like school urbanicity or poverty, choices also 
emerge from a collection of unobserved factors 
that cannot be controlled for and might bias the 

estimate. For example, if schools who choose to 
do outreach to families are the schools who care 
most deeply about family engagement, then a 
positive relationship between parental engage-
ment and academic achievement could be due to 
this unobserved buy-in rather than the causal 
effect of spending on outreach itself.

We add an additional note to the interpretation 
of these coefficients. ELSBG’s theory of change 
does not posit that there is a single best choice for 
all school sites to make to improve. It instead 
hinges on the ability of local stakeholders to 
select the best expenditures for their school site 
in consultation with state-selected experts. The 
lack of statistically significant coefficients on 
particular categories of spending supports this 
theory of change. Schools with the most improve-
ment did not spend ELSBG funds in the same 
way but rather spent it in a wide variety of ways 
that were best for them.

Discussion

As the result of a legal challenge, the state of 
California recently undertook a focused effort to 
improve early literacy among K–3 students at 
more than 70 of the state’s lowest-performing 
public schools. This initiative focused on promot-
ing literacy practices grounded in the “science of 
reading” and featured several other distinctive 
design features relevant to its implementation. 
These included external support and oversight 
from a competitively selected county office, the 
development of school-specific and community-
informed Literacy Action Plans, additional state 
resources, and flexibility in the use of those 
resources subject to state guidelines.

This study provides quasi-experimental evi-
dence on the early impact of this state-level effort 
on ELA achievement. Specifically, we find that 
that ELSBG eligibility increased ELA test scores 
by 0.14 SDs among the more than 7,000 third 
graders served by the targeted schools over the 
first 2 years of the grant. This is a larger effect 
size than almost 90% of educational interven-
tions serving more than 2,000 students (Kraft, 
2023). Similarly, it increased the share of stu-
dents performing at Level 2 or higher by 20% 
(i.e., a 6.00 percentage-point gain relative to a 
pre-treatment baseline of 30.56%). We also find 
that this initiative also led to smaller gains in 
grade-3 math achievement (i.e., 0.11 SDs) and, as 
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intended, had no effects among grade-5 students 
outside the program’s focus.

These results occurred in schools serving high 
percentages of English learner students —spe-
cifically, the population of ELSBG schools was 
42.91% English learners in the year before the 
program’s implementation. This is of particular 
note due to the ongoing debate in California and 
other states about whether the SOR movement 
has adequately accounted for the diverse needs 
of multilingual learners in its implementation 
(Bramble, 2024; Schwartz, 2022).

These results are also particularly notable 
because this effort to close the research-to-prac-
tice gap in early literacy occurred in the lowest-
performing schools in the state during an 
unprecedented global pandemic. As Becky 
Sullivan, Project Lead for the SCOE and an 
architect of the ELSBG roll-out, said, “If the 
lowest schools in the state can show gains under 
the conditions we’ve had the last two years, it’s 
definitely a win” (D’Souza, 2022).

Three caveats to these encouraging findings 
also merit attention. First, we are only able to track 
the direct outcomes of this new initiative over its 
first 2 years. Whether schools—and participating 
students—are able to sustain these gains is an 
open question, especially given the evidence that 
the benefits of reading interventions sometimes 
phase out over time (May et al., 2022). We also 
note that teacher turnover (e.g., the loss of newly 
trained teachers) may mediate the capacity of 
these targeted schools to sustain these improve-
ments. Second, while it is possible that ELSBG’s 
impact will strengthen as both students and teach-
ers extend their program participation, we do not 
see evidence of this across the first two program 
years. Third graders in the first year of implemen-
tation (i.e., the 2021–2022 school year) scored 
similarly to 2022–2023 third graders though most 
of the latter had also been exposed to the ELSBG 
initiative in the second grade and were being 
taught by teachers in their second ELSBG year. 
Third, our study focused almost exclusively on 
grade-3 ELA achievement, the key intended out-
come of the ELSBG initiative. Whether the gains 
on California’s high-stakes assessment map onto 
broader skill gains (Volante, 2004; Westall & 
Cummings, 2023) and other educational outcomes 
is also an open question. We do note, though, that 
our evidence suggests the ELSBG initiative 

generated spillover benefits for math achievement 
among grade-3 students, which indicates the 
broader relevance of this study’s main findings.

We also note that the test-score gains attribut-
able to the ELSBG initiative should be evaluated 
with regard to their costs. The first-year ELSBG 
implementation budget was $17.8 million (i.e., 
$15.8 million allocated to schools, $1 million 
spent by the SCOE as the Expert Lead in Literacy, 
and $1 million spent by the CDE). These 
resources supported the program among 15,541 
K–3 students in 75 schools, implying an average 
1-year cost of $1,144 per pupil. The ELA learn-
ing gains per dollar spent on the ELSBG initia-
tive in the first year—0.13 SD per $1,000 (2,021 
dollars)—compare favorably to other notable 
interventions focused on children at these grade 
levels in the United States. For example, the 
learning return on this investment far exceeds 
that associated with the class-size reductions in 
Project STAR. Specifically, Krueger (1999) 
argues that implementing a class-size reduction 
akin to Project STAR would increase total expen-
ditures per pupil by roughly a third. In the 
California context of 2020 to 2021 immediately 
prior to ELSBG implementation, this would 
mean increasing per-pupil expenditures by 
roughly $4,790. Project STAR produced a learn-
ing gain of 0.22 SD, so this implies a return of 
0.046 SD per $1,000 spent on early-grade class-
size reductions, which is less than a third of the 
return on ELSBG spending indicated by this 
study’s results. Another highly policy-relevant 
point of comparison for this highly targeted ini-
tiative is the return on unrestricted increases in 
school spending. Results from Jackson and 
Mackevicius (2021) suggest that a 1-year spend-
ing increase of $1,000 per pupil in 2021 dollars 
increases test scores by 0.0097 SD.16 This implies 
that ELSBG’s targeted spending (i.e., focusing 
on early literacy in the lowest-performing 
schools) is 13 times more cost effective than a 
generalized increase in school spending and 
operates in a similar way to the increases in 
spending evaluated in that paper (i.e., the funds 
supplement, not supplant, existing spending). We 
note that, even when taking our most conserva-
tive estimate of ELSBG’s impact (i.e., an effect 
size of 0.05 SD based on using grade-3 math in a 
DDD design; Supplemental Appendix Table A11 
in the online version of the journal), the learning 
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return to this investment would be five times 
larger than that implied by an indiscriminate 
spending increase. This comparison does not 
mean that ELSBG is necessarily the best use of 
funding, but that it did produce larger test-score 
gains than other prominent early learning inter-
ventions and than an indiscriminate increase in 
total spending.

These findings suggest that programmatic 
efforts similar to the ELSBG initiative merit con-
tinued interest from policymakers and practitio-
ners. However, replicating (or taking to greater 
scale) ELSBG’s encouraging early results is 
unlikely to be straightforward. In particular, its dis-
tinctive design and implementation details (e.g., 
resources linked to evidence-based practices and 
flexible implementation within considered guide-
lines and oversight) are likely to be critical con-
tributors to the findings reported here. Nonetheless, 
these results provide a proof point for how such 
focused efforts can help to realize, in a cost-effec-
tive manner, the educational potential of students 
served by our lowest-performing schools.
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Notes

1. We note that the frequent bundling of new 
grade-retention policies with literacy reforms creates 
evaluation challenges (e.g., compositional change and 

age-at-test confounds) that make it difficult to isolate 
the impact of policy efforts to promote science-of-
reading pedagogy. However, the state literacy reform 
studied in this paper did not include grade-retention 
changes. Moreover, our robustness checks assess and 
dismiss enrollment changes, as well as mean-rever-
sion, as internal-validity threats.

2. The CDE retained $3 million of this appropria-
tion to support its administration and oversight of the 
ELSBG program.

3. In 2020–2021, the year prior to ELSBG imple-
mentation, the average per pupil expenditures for 
a California school was $14,370 (Ed-Data, 2021). 
Therefore, ELSBG’s addition of $1,144 per pupil in 
2021 to 2022 represents an 8% increase in the typical 
school budget.

4. In California, County Offices of Education are 
administrative units that provide various services 
and specific educational programs in support of area 
school districts. California also designates transitional 
kindergarten (TK) as part of kindergarten, and thus 
ELSBG funds could be used to support programming 
in TK for school sites that offered TK.

5. Each ITT school also served grade-5 students, 
but grade-5 students were outside ELSBG’s targeted 
grade levels, which makes them a meaningful com-
parison group within each school and year for some of 
our results (i.e., those based on a DDD design). Almost 
half of the ITT schools do not serve students in grade 6 
or above, leading us to not to consider older grades for 
potential comparison.

6. As noted earlier, one school closed after the 
2018–2019 school year but before the grant applica-
tion had opened. One school opened in August 2016, 
leading to missingness in 2015 test scores. Another 
school closed in June 2021, after the planning year of 
the grant, while two additional schools closed after the 
2021–2022 school year. Five schools remained open 
from 2015 to 2023 but had their test score data cen-
sored in one of the 7 years of our study because they 
had fewer than 11 third graders take the ELA test that 
year. These 10 schools reduce the ITT sample for 
which we can observe outcomes from 76 to 66. Two 
schools declined to apply for the grant but remain in 
our ITT sample as their decision to not apply may be 
endogenous to their outcomes.

7. In the fuller unbalanced panel that includes 76 
ITT schools, four are charter schools. Two were open 
throughout the time period but had their data censored 
due to their small size, while one opened in August 
2016 and is thus missing 2015 test scores.

8. Though ELSBG was intended to be awarded 
to 75 schools when designed (Ella T. v. State of 
California, 2020) and was offered to 75 schools at 
its outset (ELSB Grant Eligible Schools, 2020), one 
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school closed in June 2021 after the planning year of 
the grant and thus did not submit budgets for grant 
spending. Two additional schools declined to apply 
for the grant altogether and thus also did not submit 
budgets.

9. Our pre-registration is available at osf.io/5jgwu 
and dated April 26, 2022. The first year of our outcome 
data (i.e., spring 2022 assessments) were not publicly 
available until October 24, 2022.

10. See Algorithm 1 in Arkhangelsky et al. (2021) 
and Clarke et al. (2023) for details on the construction 
of these weights.

11. Covariates included are the percent of a 
school that is White, percent of a school that receives 
free or reduced-price lunch, and the natural log of a 
school’s total enrollment. Percent White tends to be 
more commonly missing, as some schools without 
any White students leave the item blank rather than 
entering a zero. For the 184 school-year observa-
tions that are missing a percent White but do have 
other enrollment data, if a school’s enrollment in 
other racial/ethnic groups equals at least 97% of 
their total enrollment, we impute that their percent 
White is zero.

12. We note that these ad hoc sample restrictions 
are inconsistent with the data-driven choices made 
by the SDID procedure. Specifically, the SDID unit 
weights are positive for over half the schools in the 
data and draw heavily from schools throughout the 
distribution of the baseline ELA measure used to 
determine ELSBG eligibility.

13. We also note that this impact estimate is similar 
to the full-sample result based on our pre-registered 
RD design (i.e., column 2 in Supplemental Appendix 
Table A2 in the online version of the journal).

14. We also underscore relevant robustness checks 
noted earlier. In auxiliary regressions, we do not find 
any consistent evidence that either missingness in the 
school-year panel data or the number of test-takers is 
treatment-related (Supplemental Tables A1 and A3 in 
the online version of the journal).

15. Interestingly, despite the evidence of pre-trends 
in TWFE-based estimates, the impact estimates based 
on that approach (Supplemental Appendix Table A5 in 
the online version of the journal) are similar to those 
reported in Table 2.

16. Jackson and Mackevicius (2021) show that the 
average $1,000 (in 2018 dollars) increase in per-pupil 
public school spending over 4 years (i.e., roughly a 
$4,000 increase per student) increases test scores by 
0.0352 SD. To make this comparable with ELSBG cost 
estimates for the first year of programming in SY 2021 
to 2022, we use the Consumer Price Index to adjust for 
inflation and divide by four to obtain an estimate for 
a single year.
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