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ABSTRACT

School and district leaders make annual decisions about investing their bud-
gets in a multitude of educational programs. Policy directives set expectations
for investing in programs that show evidence of improving student outcomes.
However, evaluating many simultaneously-implemented programs under typi-
cal school operating conditions is challenging. We investigated three meth-
ods - cost-effectiveness analysis, program value-added analysis, and academic
return on investment - to assess how each one fares against three criteria: rigor
of methodology, difficulty of execution, and usability of results for decision-
making. We apply each method to three programs implemented in a large,
U.S. school district: Reading Recovery, Restorative Practices, and school nurses.

Introduction

Each year, school and district leaders make decisions about investing their budgets in a multitude of
educational programs and practices. The task is presently magnified by large influxes of federal
COVID-19 relief funding. Scholars have consistently documented a variety of factors that influence
educators’ decisions about programs (Asen et al., 2013; Hollands et al., 2019; Honig & Coburn, 2008;
Weiss, 1977), but policy pressure has increased for investments in evidence-based programs and
practices (e.g., Every Student Succeeds Act, 2015; National Commission on Excellence in Education,
1983; No Child Left Behind Act, 2002; U.S. Department of Education, 2016). The theory is that use of
evidence in decision-making will lead to better student outcomes (Heinrich & Good, 2018). However,
many programs currently in use by schools have not yet been subjected to rigorous study (Chang et al.,
2021; Organisation for Economic Co-operation and Development, 2015). This leaves the responsi-
bility to local education agencies to evaluate many of their own programs in order to comply with
policy directives. In turn, this creates a need to identify research methods that are sufficiently rigorous
yet feasible to execute on a timely basis. The methods must also provide information that is easily
interpreted by the relevant decision-makers (Lortie-Forgues et al., 2021).

Traditional evaluation methods such as randomized controlled trials and quasi-experiments rarely
produce results quickly enough to inform timely decisions about program continuation or disconti-
nuation (Yan, 2018). In addition, locally-relevant research evidence is more likely to influence
decision-makers than evidence from other contexts (Penuel & Farrell, 2017). Research methods
such as academic return on investment (AROI; Frank & Hovey, 2014; GFOA, 2017; Levenson, 2012;
Levenson et al., 2014) and program value-added analysis (VAA) (Meyer, 1997; National Research
Council, 2010; Shand et al., 2022) have been proposed as solutions to provide timely and locally-
relevant information about school programs, but have not been directly evaluated against more
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rigorous methods such as cost-effectiveness analysis (CEA). All three methods, AROI, program VAA,
and CEA, aim to estimate the effectiveness of programs relative to some other condition. In CEA and
ARO]I, the treatment and control conditions are well defined, while in VAA the comparison condition
is less explicit. Cost Analysis Standards Project (2021) recommends experimental or quasi-
experimental methods for estimating effectiveness in CEA, but it can be executed using any method
that reliably estimates impact and for which treatment contrast is clear. Proponents of AROI also
recommend causal methods to estimate increases in student learning such that, in theory, the
effectiveness methods used for AROI and CEA may be the same. However, for feasibility reasons,
AROI is sometimes estimated by creating comparison groups using administrative data (e.g., Leach &
Yan, 2021a; Smith & Knapp, 2019). The three methods differ more clearly in the approach to
estimating costs: VAA has no cost component at all, AROI focuses on budgeted expenditures, and
CEA estimates the opportunity costs of all resources used in implementing a program.

In this paper, we investigate the advantages and limitations of each method for informing school
and district budget decisions by applying them to three programs implemented in a large, southern
school district in the U.S.: Jefferson County Public Schools (JCPS), KY. Each program - Reading
Recovery, Restorative Practices, and a school nurse program - represents a district priority and is
a significant investment of resources for JCPS and many other school districts. Our goal was to address
the question of whether analyses of program effectiveness using CEA, program VAA, or AROI render
metrics that are timely and feasible to produce and use, yet rigorous enough to inform annual budget
decisions.

We first describe the school district and how each of the three programs, Reading Recovery,
Restorative Practices, and the school nurse program, is implemented in its schools. Subsequently,
we describe each of the three methods, CEA, AROI, and program VAA. We explain how we applied
them to analyze these programs and summarize our results. Because CEA and VAA are well-
established methods in education research, we provide the most detail on AROI which is relatively
new and lacks standardized procedures. We address how each method fares against three criteria: rigor
of the methodology, difficulty of execution, and usability of the results for decision-making. In our
discussion, we address the pros and cons of each method and their potential application to a broader
range of programs. We also comment on how our findings compare with those produced by more
traditional methods in published evaluations.

Setting and Context

JCPS is a large, urban school district located in Louisville, KY. With 96,304 students and 6,178 teachers
in 168 schools, JCPS is the largest district in the state and one of the largest in the U.S. In 2020-21, the
district’s budget exceeded $1.6 billion, with per-pupil spending of more than $16,000. The district’s
school-based decision-making model grants broad authority to each school with regard to hiring,
budgeting, and policymaking. School-based decision-making councils typically consist of a school
administrator and a few elected teachers and parents. Over half of JCPS students belong to minority
populations (37% African American, 13% Hispanic/Latinx, 10% Other). In 2020-21, more than 63% of
students were eligible for free or reduced-price lunch and 5% were homeless. Roughly 9% of students
were classified as English Learners and 13% required individualized education plans. Teachers were
predominantly white (83%) and female (73%), with 82% of all teachers holding at least a master’s
degree, and nearly 7% holding national board certifications. Although state assessments and star
rankings were temporarily suspended in 2020 due to the COVID-19 pandemic, JCPS received two out
of five stars in the Kentucky Department of Education’s 2018-19 accountability ratings. Based on state
testing in that same year, student proficiency at the elementary, middle, and high school levels was
46%, 50%, and 37% respectively for reading, and 40%, 35%, and 31% for math. The average high
school graduation rate was 84% and the dropout rate was 3%.
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Cycle-based Budgeting at JCPS

To promote efficient use of financial resources, JCPS developed a cycle-based budgeting model for
expenditures identified as investment items that are funded by the district office in response to requests
for discretionary funding. School and district office leaders can submit budget requests for discre-
tionary funds to supplement site-based budget allocations and those mandated by contract or under
state and federal laws. The cycle-based budgeting model consists of three core components: “align-
ment between investments and strategic priorities, upfront expectations for outcomes and timeline,
and periodic review of the investments based on the timeline.” (Yan, 2017, p. 4).

The district’s Investment Tracking System (Leach & Yan, 2021a, 2021b) provides the underlying
technical infrastructure for cycle-based budgeting by tracking investments from initial proposal to
end-of-cycle review. Review periods vary from 1 to 5 years. The majority of investment items are
personnel positions such as Success Coaches or interventionists, but they may also be programs or
initiatives. For example, in 2017-18, in response to a principal’s budget request, the district invested
approximately $27,000 in a math intervention teacher at one of its elementary schools. This invest-
ment item aligned with two elements of the district’s strategic mission: eliminate achievement,
learning, and opportunity gaps; and personalize learning. It was expected to lead to improvements
in student performance on state standardized math tests and was approved for a one-year cycle to be
reviewed in 2018-19.

Choice of Programs to Which We Applied CEA, AROI, and Program VAA

The three programs we studied at JCPS were chosen to meet several criteria. First, they are all
programs that are already or were on track to be widely used in the district. Reading Recovery has
been offered in JCPS for more than 30 years, with consistent staffing and participation levels since
2012. With respect to nursing, the district was expanding the number of schools with full-time nurses
and experimenting with different strategies including a pilot program in which contract nurses were
hired in three schools instead of district or school-employed nurses. Restorative Practices is relatively
new to JCPS but is being rolled out gradually to all schools. Second, the program directors needed to be
receptive to the scrutiny to which the programs were being subjected, willing to participate in data
collection, and open to considering the findings in future implementation plans. Third, the programs
needed to have accessible sources of data within the district’s existing systems that would allow us to
determine which schools and students were being served and what amount of investment had been
made by the district.

Data on all three programs were available in the Investment Tracking System. Student participation
in Reading Recovery and other reading and math interventions was also documented in the
Intervention Tab of the district’s student information system, Infinite Campus. The Intervention
Tab is used by the Kentucky Department of Education to collect statewide data on individual student
academic and behavioral interventions. We describe each program below, including a brief summary
of how they are implemented at JCPS and existing evidence on effectiveness and costs.

Description of the Programs Studied and How They are Implemented at JCPS

Reading Recovery

Reading Recovery is an early literacy program which aims to bring low-performing 1st-grade students
to average literacy levels through an intensive, accelerated learning intervention (Clay, 1994). Eligible
students are identified by scores on the Observation Survey of Early Literacy (hereafter, OS), a six-task
measure of early literacy developed by Marie Clay, the creator of Reading Recovery (Clay, 2016).
Students participate in daily, 30-minute one-on-one sessions with a trained Reading Recovery teacher,
typically over 12 to 20 weeks (RRCNA, 2018). The program has served over 2.3 million students in
almost a thousand U.S. school districts (International Data Evaluation Center, 2018). By reducing the
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number of students experiencing severe literacy difficulties, Reading Recovery is expected to reduce
the long-term financial costs to school districts serving these students (Clay, 1998). The program has
been evaluated many times and the evidence has generally been positive for a variety of reading
outcomes (see What Works Clearinghouse, 2013). For example, D’Agostino and Harmey’s (2016)
international meta-analysis of Reading Recovery found an overall effect size of 0.59. Sirinides et al.
(2018) conducted a study of a national scale up of Reading Recovery and found positive effects on the
Iowa Test of Basic Skills total reading score (Cohen’s d = 0.37). Most recently, May et al. (2022)
confirmed positive short-term effects of Reading Recovery but found negative long-term effects as
measured using 3" and 4™ grade state standardized test scores. Costs of implementing Reading
Recovery were estimated by Hollands et al. (2013) at $53,370 per school or $4,144 per student in
2010 dollars, and by Simon (2011) at $53,059 per school or $6,631 per student in 2007 dollars."

During 2017-18, which is the focal year of the present study, Reading Recovery was active in 43
JCPS schools, with three teacher leaders and 66 Reading Recovery teachers serving a total of 560
students (Goodenough et al., 2018). Teacher leaders are responsible for providing one-year, on-site
training for Reading Recovery teachers and for overall program implementation (Schmitt et al., 2005).
JCPS Reading Recovery teachers typically serve four students during each school semester. Teacher
leaders serve two students per semester in addition to their other duties. Occasionally, a third or fourth
round of students is served, for example, mobile students or those who are chronically absent. For the
first round, 1st-grade classroom teachers rank their students by literacy level during the first few weeks
of the school year. The bottom 20% are administered the OS by a certified Reading Recovery teacher
and the lowest-scoring students are assigned to the program until all slots at that school are filled.
Second round assignment is conducted in a similar manner. Most of the district’s Reading Recovery
teachers are full-time teachers who conduct small-group literacy instruction when they are not
working with program participants one-on-one. Students participating only in those small groups
were not included in the present evaluation because they are extraneous to the main crux of the
Reading Recovery program. However, we note that participation in these groups was common among
treatment and control Reading Recovery students in the current study and there were significant
overlaps in other reading interventions between the two groups.

Restorative Practices

Restorative Practices are a set of practices that educators have adapted from the restorative justice
approach in the criminal justice system. They aim to prevent, reduce, and respond to student
behavioral problems by building positive relationships, developing community, and managing conflict
and tensions (International Institute for Restorative Practices (IIRP), 2018; Mallett, 2016; Thorsborne
& Blood, 2013). The approach has been adopted by schools around the globe, with interest in the
U.S. growing stronger in the wake of recent unrest related to racial inequities. Restorative Practices
include victim-offender mediation conferences, group conferences, and various types of circles
(Darling-Hammond et al., 2020). Some of these activities are intended to be preemptive by building
better relationships among and between students and school staff, while others are designed to restore
relationships after a harmful incident. Instead of imposing traditional punishments for behavioral
offenses, victims and offenders are supported in settling on restorative actions such as agreeing to
change specific behaviors or performing community service.

Despite the appeal of Restorative Practices as a non-punitive approach to school discipline, the
evidence regarding its effects on student behavior, school climate, and academic outcomes is mixed
(Darling-Hammond et al., 2020). Augustine et al. (2018) found reductions in the suspension rate for
elementary school students, but not for middle school students, in Pittsburgh Public Schools after
2 years of exposure to a version of Restorative Practices. They also observed reduced disparities in
suspension rates between African American and white students, and between low- and higher-income
students. No effects were found on academic outcomes for elementary school students and negative
effects were observed for middle school students. Acosta et al. (2019) found no significant improve-
ments in school connectedness, school climate, peer relationships, developmental outcomes, or
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victimization in middle schools in Maine that were implementing Restorative Practices. Students who
reported experiencing higher levels of Restorative Practices reported better outcomes, but implemen-
tation was fairly weak across schools. Higher fidelity of implementation for Restorative Practices has
been associated with greater improvements in the racial discipline gap (Gregory et al., 2016). Hollands
et al. (2022) report national average costs of $57,370 per school and $139 per student ($114 per student
using local KY prices) in 2018 prices to implement Restorative Practices, above and beyond Positive
Behavioral Interventions and Supports (PBIS). More generally, resource constraints have been identi-
fied as an obstacle to implementation (Gray et al., 2017).

In an effort to improve student behavior, attendance, and school culture, JCPS implemented PBIS
district-wide in 2013. PBIS is a framework for choosing and implementing evidence-based practices
with an emphasis on using data to track student outcomes and a system-wide approach to training and
provision of ongoing support for educators (Sugai & Simonsen, 2012). Despite evidence that PBIS has
been effective in other contexts (Bradshaw et al., 2009, 2010), JCPS did not observe improvements in
the target outcomes. Lack of results and an increasing desire to find ways to reduce racial disparities in
student treatment led the district to integrate Restorative Practices with PBIS (Winsch, 2017).

Implementation of Restorative Practices began with the establishment of a 26-member District
Leadership Team in 2016-17. These individuals participated in 11 days of training over the course of
the year, delivered by trainers from the International Institute for Restorative Practices (IIRP). Thirty
schools were selected to participate in the program over the next 3 years, with 10 schools being
onboarded per year. The first year of program implementation involved three elementary schools, two
middle schools, one high school, one combined middle/high school, and three special schools.
Personnel from schools implementing Restorative Practices participated in initial half- or full-day
training sessions and received ongoing support from IIRP trainers during monthly, day-long, on-site
consultations (International Institute for Restorative Practices (IIRP), 2018). While the training and
ongoing support represented additional time burdens for the personnel involved, no additional time
was set aside for implementation with students because the approach was integrated with existing
classroom activities. According to a local evaluation, implementation of Restorative Practices at JCPS
in 2017-18 involved “ ... formulating 3-5 school-wide expectations, introducing circles into class-
rooms, speaking restoratively, using the ‘with’ style, and remembering to focus on the person, not the
actions conducted by them.” (Brahim et al.,, 2018, p. 7).

School Nurse Program

School nurses are expected to support educational achievement by improving student attendance.
Their responsibilities include addressing student health problems, case-management services, and
active collaboration with physicians (Magalnick et al., 2008). Reduced absenteeism and higher
attendance are related to greater student achievement (Caldas, 1993; Gottfried, 2013; Lamdin, 1996;
London et al., 2016; Moonie et al., 2008). By 2016, 82% of U.S. public schools employed a full- or part-
time nurse (National Center for Education Statistics, 2020).

In recent years, evidence has emerged linking school nurses and the services they provide to better
student outcomes. However, studies using causal methods are still lacking (Best et al., 2018). Wang
et al. (2014) report that on-site school nursing services have been shown to improve student health and
attendance, reduce early dismissals, and reduce teacher time spent on student health issues. Their cost-
benefit analysis of school nurses in Massachusetts estimated the local cost per school of providing
a full-time RN to be $84,724 in 2009 dollars and showed a return on investment (ROI) ranging from
$0.7 to $3.8 for every dollar invested. Darnell et al. (2019) found that students in Kentucky high
schools employing full-time nurses had higher graduation rates and lower absenteeism than students
in schools with no nurse. In addition, students in schools with either a full-time or part-time nurse had
higher ACT scores than students in schools without a nurse. Best et al. (2021) found that North
Carolina students who suffered from asthma or diabetes were absent less often and earned higher
grades when school nurses were responsible for fewer students. Similarly, Telljohann et al. (2004),
studying a large, urban district in the Midwest, found that poor African American students with
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asthma who attended schools with a full-time nurse missed fewer days than did their counterparts at
schools with a part-time nurse.

In 2007-08, JCPS hired three Advanced Practice Registered Nurses (APRNs) to serve seven high-
need elementary schools with the objective of targeting student health needs and improving academic
achievement (Winsch, 2016). After a year of implementation, JCPS decided to provide Licensed
Practical Nurses (LPNs) to additional schools. These LPNs were supervised by regional APRNs. The
scope of practice for LPNs is narrower than for APRNs but is considered sufficient by the district for
the majority of necessary duties within schools. By 2018-19, 35 of the district’s schools were staffed by
one or more full-time nurses, mostly LPNs, while 132 schools had no full-time nurse. All schools are
required to provide basic health services provided by trained unlicensed assistive personnel. Full-time
contracted LPNs in the three schools that are part of the current pilot program are assigned specific
duties and must meet regular reporting requirements to the district health coordinator.

Methods

We evaluated Reading Recovery, Restorative Practices, and the school nurse program as implemented
in JCPS schools using three different methods: CEA, program VAA, and AROL JCPS established three
criteria against which to evaluate the methods and findings: rigor of the methodology, difficulty of
execution, and usability of the results for decision-making. We describe each method in turn and its
application to the three programs, summarizing key details in Table 1. In our results section, we
summarize the results of the analyses and address how each method fares against the district’s criteria.

Cost-effectiveness Analysis

CEA juxtaposes the economic costs of a program against its effectiveness. CEA has been applied to
education programs for over 50 years using the ingredients method to estimate costs (Levin, 1970,
1975; Levin & McEwan, 2001; Levin et al., 2018). This approach does not rely on budgets but, instead,
identifies all resources utilized in the implementation of an intervention and values them based on
their opportunity costs (Levin & McEwan, 2001). Resources include personnel time, materials and
equipment, facilities, and other inputs such as trainer fees, travel expenses, and transportation. Cost-
effectiveness ratios, calculated as incremental costs of a program per unit increase in the relevant
outcome measure (above and beyond a control group), can be used to rank alternative programs in
terms of efficiency. Decision-makers can use this information to determine which program will
produce the greatest impact for a given investment (Kraft, 2020). While such analyses are potentially
valuable to practitioners when choosing among programs, it is rare to find programs that have been
evaluated using directly comparable measures, thereby limiting the currently available evidence on
cost-effectiveness. Researchers have long identified tremendous potential for economic evaluation
methods such as CEA to inform decision-making but have also documented the slow uptake of these
methods in education in comparison to other human service and social science domains (Hummel-
Rossi & Ashdown, 2002; Levin, 1988; Rice, 1997).

For each of the three programs studied, we designed a quasi-experiment to estimate the effects of
the program as implemented in JCPS’s schools. These are described individually below. To estimate
costs of each of the three programs, we followed the ingredients method. We determined the type,
quantity, and price of each ingredient used to implement Reading Recovery and Restorative Practices,
and to provide nursing and health-related services in the schools included in our quasi-experiments.
As recommended by Hollands et al. (2021) and Cost Analysis Standards Project (2021), we identified
both local prices to inform local decision-makers and national average prices to provide results that
could be more easily compared with other cost studies. We estimated average incremental costs per
treatment school and per student compared to the control conditions.

Sources of data on types and quantities of resources used to implement each program included
multiple interviews and e-mail exchanges with personnel responsible for supervising or implementing
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the programs at the JCPS district office, and local evaluation reports which included observation and
fidelity of implementation data. In addition, we reviewed implementation guides, schedules of training
dates, training rosters, lists of school supplies from JCPS schools and warehouses, invoices, JCPS travel
guidelines, and district budget spreadsheets. We used Google Maps to estimate travel distances.
Following the JCPS school schedule, we used a 174-day, 1,392-hour year for our cost calculations
unless the district’s schedule of workdays by position indicated otherwise for certain staft positions.

Sources of local price data included a public database of JCPS personnel salaries, JCPS schedules for
salaries and number of workdays by position type, and JCPS’s fringe rate calculator provided by the
Human Resources department. National median or mean salaries and average fringe benefits rates
were sourced from the Bureau of Labor Statistics; the School Superintendents Association; the
American Association of University Professors; the National Center for Education Statistics; and the
Organization for Economic Co-operation and Development. Many school personnel positions are not
listed in national surveys, requiring judgment in selecting a suitable price for an equivalent position.
Prices for general-use materials and equipment were found from national suppliers such as Best Buy,
Staples, and CDW. Other price sources included Reading Recovery conference registration materials;
university websites and the National Center for Education Statistics for college tuition fees; the Bureau
of Transportation Statistics for airfares; and the U.S. General Services Administration for hotel and per
diem rates. We used the inflation calculator provided by the Bureau of Labor Statistics, which is based
on the Consumer Price Index, All Urban Consumers (CPI-U), to adjust all prices to 2017 for Reading
Recovery and 2018 for Restorative Practices and the school nurse program in order to align with the
timing of effectiveness data collected for each program.

Costs of physical space were calculated using Wang et al.’s (2020) Cost of Facilities Calculator. We
assumed training took place in elementary school buildings and we amortized construction costs
uprated by 21% for furnishing, fees, and equipment (“Living on Campus, 2011) over 30 years. We
identified regional construction costs from Cumming Corporation, an international project manage-
ment and cost consulting firm, or from School Planning & Management magazine. The closest
regional school construction price we could identify for JCPS was for Raleigh Durham, NC. We
calculated a national average price per square foot for school buildings by averaging school construc-
tion costs reported by Cumming Corporation for 20 U.S. regions.

We spread costs of introductory training and materials over 7 years on the basis that the benefits of
these start-up inputs would last over this time. We chose 7 years because this was the average tenure of
Reading Recovery teachers and, for comparability, we maintained this assumption for the other
programs. We made an exception in the case of one school that dropped Restorative Practices at the
end of one year. For this school, we attributed all introductory training and materials costs to the
first year of implementation.

Reading Recovery CEA Study Design

Students participating in Reading Recovery at any JCPS school during the first semester of 2017-18
constituted the treatment group and those served in the second semester constituted the control
group. This natural quasi-experimental design was used to compare winter NWEA Measures of
Academic Progress (MAP) and OS scores between first (n = 272) and second (n = 249) round
Reading Recovery students. Of the 521 total students who received Reading Recovery in the first
(treatment group) or second (control group) round, a total of 471 students had both fall (pretest) and
winter (posttest) MAP scores and a total of 316 students had both fall and winter OS scores. MAP
scores were missing at random. OS scores were not missing at random, with only 30% of the control
group having OS pretest scores. Therefore, an analytic OS sample (n = 133) was created by including
only students whose Reading Recovery teachers had pretest and posttest results for 75% or more of
their students. On average, the treatment group had lower pretest OS and Fall MAP scores than the
control group. The OS results also hold for each individual school but the control group had lower
pretest MAP scores than the treatment group in nearly one-third of the study schools (n = 13). We
estimated an Ordinary Least Squares (OLS) regression model for OS scores and a multilevel (students
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nested in teachers) regression model for MAP scores, each regressing treatment condition on Winter
posttest scores while controlling for Fall pretest scores.

We estimated costs of delivering Reading Recovery for all students in the district and divided the
total by the number of students served to obtain an average cost per student. This presumes costs are
homogeneous across students. Students not participating in Reading Recovery benefited from a variety
of reading instruction and supports, but these were also provided to the Reading Recovery students so
we surmised that Reading Recovery supplements other reading practices at JCPS rather than replacing
them. Accordingly, we assumed that all costs of Reading Recovery were incremental to the control
group condition.

Restorative Practices CEA Study Design

To assess effectiveness of Restorative Practices, we took advantage of the staggered implementation of
the program and compared outcomes for students in schools implementing the program in 2017-18
with outcomes for students in the schools that implemented the program in 2018-19. The treatment
group consisted of 3 elementary and 3 middle schools which adopted Restorative Practices in 2017-18.
We excluded the special schools and the one high school to improve comparability between the
treatment and control schools. The treatment schools served a total of 2,477 students, averaging 413
students per school. The control group included 6 elementary and 2 middle schools which imple-
mented Restorative Practices the following year, 2018-19. These 8 schools served 4,483 students,
averaging 560 per school.

This design resulted in a treatment group demonstrating worse behavior issues to start with:
a greater percentage of the middle school treatment students received referrals (63% vs. 28%) and
suspensions (28% vs. 8%) and those students averaged more referrals (11.70 vs. 7.36) and suspensions
(3.53 vs. 3.37) than their control group peers in the year prior to implementation. Among the
elementary schools studied, a smaller percentage of treatment group students received referrals but
those students averaged more referrals than their control group counterparts in 2016-17. In addition,
a greater percentage of treatment group students received suspensions, but they averaged fewer
suspensions than control group students in 2016-17. We estimated a separate difference-in-
difference regression model with standard errors clustered at the school level for each of our five
outcomes. Because referrals and suspensions were overdispersed count data (cf., Gage et al., 2016),
their respective generalized linear models (GLMs) assumed a Quasi-Poisson distribution (e.g., Ver
Hoef & Boveng, 2007). We used OLS regression for our three school survey outcomes (school
belonging, site safety, and personal safety). Model specification is discussed in greater detail in
Hollands et al. (2022).

All JCPS schools implement PBIS, so we treated costs of Restorative Practices as supplemental to
the costs of implementing PBIS. We collected data on start-up costs to train a 26-person District
Leadership Team in 2016-17 and approximately 420 school and district personnel in 2017-18, and
ongoing costs for the first year of Restorative Practices implementation with 10 schools (2017-18).
Ongoing costs of implementing the program were mostly related to monthly on-site coaching and
support provided by district office personnel. We parsed out the costs for the 6 schools in our CEA and
estimated costs per school and per student. Details of this analysis are reported in Hollands et al.
(2022).

School Nurse Program CEA Study Design

To estimate effects of the school nurse program at JCPS, we used Optimal Multilevel Matching (OMM;
Pimentel et al., 2018) to produce a set of highly comparable treatment and control elementary schools,
the former with a full-time LPN and the latter without, and compared the two sets of schools. The pool
of schools from which we drew our study sample included 25 elementary schools staffed by a full-time
LPN and 59 elementary schools without a full-time nurse. Because we had clustered multilevel
observational data, we used OMM to create the set of matched schools in order to approximate
randomization (Pimentel et al.). The OMM algorithm utilizes unit- and cluster-level variables to
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minimize the global distance between matched clusters and units. First, we computed a distance
matrix for schools based on student-level characteristics: minority status (binary), gender, free or
reduced-price lunch status, special education status, limited English proficiency, and prior year
attendance. Although we did not match students 1:1, the OMM algorithm imposes a distance penalty
for potential school-level matches that are not balanced on student-level characteristics according to
the distance matrix.

Subsequently, the schools were matched on school-level covariates: percent of students at novice
level in math, percent of students at novice level in reading, percent minority (nonwhite), need index
score, prior year attendance, and prior year chronic absenteeism. We used the OMM fine balance
algorithm in the R package MatchMulti which is ideal for small samples (Pimentel et al.). We were able
to find close matches for 23 of the 25 schools with full-time LPNs. A difference-in-differences
regression was performed to compare attendance and chronic absenteeism between the treatment
and control group during 2018-19. We estimated costs of health services at both the treatment and
control schools during the same year and subtracted the control school costs from the treatment
school costs in order to obtain the incremental costs of the full-time LPN condition.

Program Value-added Analysis

VAA estimates the effect of a particular educational input, often teachers, on educational outcomes.
Because students have different starting places and learn at different paces, and such differences are
often related to the inputs they receive, simply focusing on raw differences in educational outcomes
between students who have been exposed to different inputs is likely to be biased. VAA attempts to
address this issue by focusing on growth, rather than achievement, and by statistically controlling for
other factors, such as student and school characteristics, that could affect educational outcomes to
isolate the effects of particular inputs (Koedel et al., 2015). VAA models can be specified in many
different ways, but a common approach is to predict student expected academic performance based on
prior performance and other factors and then estimate deviations of actual from predicted perfor-
mance. The average deviation for a given input - a teacher, school, or program - is the value-added of
that input to the educational production process. Although VAA has mostly been applied to teacher
and school evaluation, Meyer (1997) and the National Research Council (2010) suggest that it can be
applied to program evaluation. There have been a few such applications, primarily using teacher value-
added as an outcome variable in determining the effectiveness of teacher preparation and professional
development programs (Darling-Hammond et al., 2010; Harris & Sass, 2011). However, the benefits,
challenges, and implications of measuring the value-added of individual interventions is relatively
unexplored.

We applied a version of VAA to estimate the unique contribution of each of the three programs to
student academic achievement while controlling for alternative interventions students may have also
been participating in, or that comparison group students may have received. Details of these analyses
are reported in Shand et al. (2022). We tested the application of the VAA method to evaluate the
contribution of a wide range of JCPS interventions simultaneously using two data sets described in
more detail below. Reading Recovery was among the interventions included in one data set.
Investments in Restorative Practices and the school nurse program were in the second data set. The
program VAA method only investigates the effectiveness of programs, with no attention to costs.

Reading Recovery VAA

Reading Recovery is among the interventions included in JCPS’s Intervention Tab data set, which the
district uses to track student-level participation in academic and behavioral interventions funded by
certain state grants. This data set comprises over 70,000 student-intervention level records each year
and, for a subset of students - generally early elementary students, students who are struggling
academically, and students who are in struggling schools - includes a wide-ranging and nearly
exhaustive list of interventions. Since the data set only includes students who are receiving targeted
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interventions, this mitigates concerns about selection bias in two ways: Students are more nearly
comparable with one another in the first place, and it is less likely that students in a comparison group
for a given intervention are receiving other interventions that we cannot observe. For Reading
Recovery, the comparison group is K-2 students receiving other targeted reading interventions.

We applied value-added regression models with effect coding (see, Mihaly et al., 2010) to the 2017-
18 Intervention Tab data set to evaluate the relative contributions to reading outcomes of 18 early
elementary literacy interventions, including Reading Recovery. In our preferred model, we regressed
the 2018 MAP reading score standardized within grade level on the 2017 score, student characteristics,
and a series of indicator variables for each intervention. We assessed improvements in MAP reading
scores for 961 unique students participating in early elementary reading interventions. The estimated
coeflicient for each intervention variable represents the effect of that intervention relative to all other
interventions. The VAA did not use OS scores as an outcome measure because it is only applicable to
Reading Recovery and not to any of the other reading interventions in the analysis.

Restorative Practices and School Nurse Program VAA

Restorative Practices and the school nurse program are among the interventions included in the
district’s Investment Tracking System which supports JCPS’s cycle-based budgeting initiative
described earlier. Interventions may target all students in a school, a subgroup of students with
common needs and characteristics, or a specific list of students. Our analysis focused on interventions
that were slated for end-of-cycle budget review in 2018-19. To limit confounding due to comparison
students receiving interventions we could not observe because they were funded from sources other
than those included in the Investment Tracking System, or were simply not up for end-of-cycle review
in 2018-19, we include elementary schools that had any active investments in the cycle-based
budgeting system, even those not up for review in that particular year, but exclude schools with no
active investment items. The comparison group is students in schools with targeted but no school-
wide interventions who themselves were not targeted for intervention. A total of 8,551 students appear
in the data set.

Because we have a comparison group that received no interventions to serve as an omitted category,
for simplicity and to allow for separate estimation of the effects of different interventions for students
participating in multiple interventions, interventions are dummy coded. Therefore, coefficients are
interpreted relative to the omitted category of students in schools with targeted interventions who
were not themselves the target of the interventions. Outcomes of interest include disciplinary referrals
and suspensions for Restorative Practices and attendance and chronic absenteeism for nursing. The
models are otherwise similar to those described for Reading Recovery, with the exception that we used
nonlinear methods rather than OLS to estimate the effects on outcomes that are truncated, not
continuous, or otherwise do not meet the functional form and distributional assumption requirements
for OLS.

Academic Return on Investment

The introduction of AROI as a metric is an attempt to render the traditional methods of economic
evaluation more practitioner-friendly and useful as a decision-making tool for annual budget alloca-
tion. It has been adapted from the business community’s ROI metrics, primarily by educational
consulting firms, as a way to help education administrators allocate budgets efficiently (Frank &
Hovey, 2014; GFOA, 2017; Levenson, 2012). The typical AROI formula proposed by Levenson is as
follows:

(Increase in Student Learning) x (Number of Students Helped)
(% Spent)

AROI =
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The basic premise of AROI is that decisions about funding educational programs should consider
both the budget amounts invested and student gains obtained as a result of implementing the program
(note that a “program” may be a single investment item or several investment items targeting the same
general outcome, which JCPS terms a “strategy”). The theory of change associated with AROLI is that, if
school and district administrators increasingly direct funds toward programs that, per dollar invested,
yield the highest student gains, they will maximize the overall educational gains that can be obtained
using the resources available. Program efficiency may also increase due to accountability pressure and
to increased feedback as a result of the formative self-evaluation needed to calculate AROL.

To assess increase in student learning for an AROI analysis of a particular educational program,
Levenson et al. (2014) recommend collecting “before and after” data (p. 11) and comparing results
from one program with those of a control group or alternative program. Frank and Hovey (2014)
suggest that education decision-makers refer to peer-reviewed research journals to predict the
expected impact of a program that has been studied elsewhere in their own context, conduct their
own impact studies, or, to estimate the effects of human capital policies, analyze teacher effectiveness
data. Frank and Hovey extend the AROI concept to “System-Strategy ROI” which encourages school
administrators to consider multiple options for addressing a particular student need and estimating
the costs and estimated impacts on student outcomes for each one before choosing one to implement.
For the cost component of AROI, Levenson et al. (2014) recommend adjusting the way budgets are
reported to create a “program budget which collects all the costs (and only the costs) associated with
a particular program.” (p. 7).

Arithmetically, AROI is the inverse of a cost-effectiveness ratio (Yan, 2020), but JCPS’s approach is
different from how cost-effectiveness of a program is traditionally estimated and interpreted. On the
effectiveness side, AROI does not aim to isolate the effect of the program under investigation from the
effects of other programs simultaneously being implemented. Rather, the goal is to evaluate whether
the program is effective at improving the intended outcome for the target population, either as a result
of the program or its interaction with other existing programs. On the cost side, AROI includes only
expended amounts on specific investment items related to a program, as opposed to economic costs of
the resources used to implement the program, as used in CEA. For example, the investment amount
used in AROI may be a Reading Recovery teacher’s salary and fringe benefits, but the economic costs
of implementing the program include the value of ongoing training, supervision by Teacher Leaders,
use of materials, and physical space. In developing its AROI formulation, JCPS aims to balance rigor
and practicality, leaving the metric open to criticism that it is neither rigorous nor practical.

JCPS’s goals for investing its budget are typically stated at the level of one or a group of schools, or
the entire district even if investments are targeted to subgroups. For example, the principal of ABC
Elementary might decide to invest funds for 3 years in an interventionist to work with a subgroup of
struggling readers, with a goal of reducing the school’s percentage of novices on the annual state
reading assessment. The goal here is school-wide, thus we consider the school as the relevant unit or
cohort for AROI. During the 3-year investment cycle, the exact make-up of both the subgroup and
ABC Elementary school as a whole will differ. Some students will remain in the subgroup during the
cycle, thereby receiving multiple doses of treatment, whereas others will exit for various reasons.
Similar churn will occur among students throughout the school. Despite changes in the composition
of participants, the outcome measure remains static: state assessment data. While decision-makers
might want to know if the interventionist was able to help subgroup members exit novice status,
ultimately the success or failure of the investment will be judged by whether the overall percentage of
novices at the school was reduced year-to-year. Such school-level results are generally the basis on
which school leaders are evaluated and thus tend to drive their actions more than other types of data.
For the majority of JCPS investments, the stated goal is at the cohort level rather than at the subgroup
level, regardless of whether the cohort is a school, a group of schools, or the entire district. Because of
its flexibility, AROI can be easily adapted for examining outcomes at subgroup and cohort levels with
minor coding changes.
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To estimate effectiveness for an AROI calculation, JCPS uses two methods to compare outcomes for
the students benefiting from the investment item with outcomes for a comparison group: Previous
cohort (PC) and difference in differences (DiD). The calculations are as follows:

Previous Cohort

WMAcycle - WMABaseline
Cost

AROIpc =

Cost = average annual budget cost/(number of students * $1,000)
WMA ¢y = weighted moving average of outcome over investment cycle
WMARserine = weighted moving average of outcome for 3 years prior to investment start
Interpretation: change in outcome per $1,000/student relative to the unit prior to the investment
(typically, the unit will be a school or subgroup).

Difference in Differences

(WMAcycIE(T) - WMABaselmc('[‘)) - (WMAC}'CIE<C) - WMABaxeline(c))

AROIpp =
Cost = same as above
WMA ey = weighted moving average of treatment group outcome over investment cycle
WMABgselinery = Weighted moving average of treatment group outcome for 3 years prior to
investment start
WMA ¢ye(cy) = weighted moving average of control group outcome over investment cycle
WMABaseiinec) = Weighted moving average of control group outcome for 3 years prior to invest-
ment start.
Interpretation: change in outcome per $1,000/student relative to similar units during the invest-
ment cycle (e.g., all high schools or all English learners or all first graders).

Cost

WMA:yl*n—i-yz*(n—l)—i—...—i—yn
n(n+1)

2

y = outcome of interest, n = time period.

The PC method compares student outcomes between the treatment group(s) and previous cohorts
that share the same characteristics. The previous cohort may be the exact same group of students
targeted for an intervention. In practice, the typical goal for investments is school- or district-wide
(e.g., a reduction in reading novices or increased attendance) so, even when investments target specific
subgroups, it is rarely the exact same set of students. The DiD method compares changes in outcomes
between the treatment group(s) and the comparison group(s) during the investment cycle. When
possible and appropriate, weighted moving averages are used to account for baseline and in-cycle
trends. This is not always possible due to data availability or changes in reporting standards.

The choice of $1,000/student is arbitrary but does serve two purposes. First, from a practical
reporting standpoint, AROI effects are often small relative to the budget expenditure so reporting in
$1,000 increments brings the metric more in line with actual raw outcome values (e.g., test scores or
chronic absenteeism rates). Second, dividing costs by the number of students accounts for implemen-
tation scope differences. Mathematically, this is the same as multiplying the average effect by the
sample size, as advocated by Levenson (2012). Typically, the costs used for AROI have been the
approved budget request proposal amounts, although many investments have much smaller actual
expenditures. The implication of this discrepancy for AROI calculation and interpretation is discussed
later. Similarly, unless specific student rosters are provided or indicated, the number of students served
by an investment is assumed to be the number indicated in the budget request proposal as the intent-to
-treat sample size. For school-wide investments, state-reported enrollment data are used.
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Used together, the PC and DiD methods allow decision-makers to see the raw change in an
outcome for a particular group (PC) while also attempting to account for overall trends (DiD). We
use the term “treatment group” here because of the intentional flexibility of AROI to aggregate or
disaggregate based on the scope of a particular investment. For example, the treatment group might be
the literal treatment group for a single-school investment in a reading interventionist but we might
calculate both school-level and aggregated district-level AROI metrics for a large-scale, multi-school
reading improvement investment. Another example is the JCPS school nursing program which follows
several different models: contract LPNs, school-purchased Registered Nurses, and a pilot nursing
program in three schools. Here, a treatment group could be students in any combination of the
nursing schools, from an individual LPN school to students in any school with some type of nurse. The
aggregative flexibility of AROI means that the metric can be tailored to the intended use. This
flexibility is also applicable to the relevant comparison group(s) for each version of AROI. District
decision-makers may be more interested in fully aggregated district-level metrics whereas program
personnel may find disaggregated school or subgroup AROI metrics helpful for improving
implementation.

Challenges in Applying AROI

The ad hoc and piecemeal implementation over time of many district programs, for example, the
LPNs, presents a challenge for AROI (and other program evaluation methods) due to different start
dates for these investments. Newly implemented programs such as the recent pilot contract nurse
program represent the ideal scenario for AROI (and program VAA). A related issue is that many
investment items have been renewed such that the cycle in a particular proposal may not represent the
entire implementation period of a specific investment. This is also true when an item is new in the
Investment Tracking System only in terms of the funding stream (e.g., a position that was previously
funded by a grant is now supported by the general budget). In these cases, calculating AROI based
strictly on the current investment cycle is problematic in that the baseline values include the invest-
ment and are likely to bias the effect calculation.

Comparing two investments which start at vastly different times may, without warrant, penalize
one or the other, depending on the long-term trends for a given outcome measure (Yan, 2020). For
example, if the long-term overall trend for suspensions is strictly increasing between 2010 and 2020,
then the baseline for a program which started in 2015 will necessarily be lower than the baseline for
one implemented in 2018, assuming the two cohorts follow a similar trend, which is a likely scenario.
Both investments will show a negative AROI using the PC method, but their DiD AROI metrics will be
largely dependent on the linearity of their trend relative to the trend of the comparison group, which
should more closely mirror the overall trend. This issue is exacerbated when reporting standards or
measures change, as is common in education. Comparing assessments that start and end around the
same time can help mitigate these issues for both the DiD and PC methods. In general, however, the
reliability of PC method results is greatly diminished when investments span long time periods.

Our VAA and DiD AROI approaches are similar. In essence, AROI DiD effect computation
methods are simplified (i.e., no control variables) versions of our VAA regression models, although
using dummy versus effect coding in VAA models will result in more or less comparability between
the interpretation of VAA and DiD AROI effects. A key point of divergence between AROI and VAA,
however, is sample selection, especially for targeted (i.e., not schoolwide) interventions. VAA requires
participation rosters to clearly identify treatment and control groups across multiple investments
included in a given model. Somewhat paradoxically, a participation roster may be insufficient for
computing AROI if it does not specify the characteristics of the students that would allow
a comparison group to be chosen. For investments targeting a subgroup of students that do not fit
in a clearly defined demographic category (e.g., where selection for participation is local and perhaps
idiosyncratic), identifying an appropriate comparison group for AROI can be difficult. Thus, AROI is
best-suited for investments that are new and target either all students or clearly identifiable subgroups
(e.g., students scoring below proficient on state assessments). Sample differences between AROI and
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VAA are summarized in Table 1, Columns 3 (Treatment group) and 4 (Comparison group). Notably,
because we treated school nursing as a schoolwide intervention and all three pilot schools were
included in the Investment Tracking System, the school nursing pilot program is the only case in
our study where we were able to use the same sample for VAA and AROI.

Reading Recovery AROI

For two elementary schools investing in Reading Recovery teachers during 2017-18, we compared
gains in MAP scores from fall to winter for first and second round Reading Recovery students. We also
compared gains in OS scores between Reading Recovery participants and a random sample of non-
Reading Recovery students across all JCPS Reading Recovery schools. Pretest scores necessary for the
PC method were not available because the intervention targets 1st-grade students so both metrics were
calculated using only the DiD method with a single baseline (i.e., no WMA). The AROI metric is
calculated as reading outcome gains or losses per $1,000 invested in each Reading Recovery student.
The invested amount was the Reading Recovery teacher’s 2017-18 compensation requested in the
Investment Tracking System, adjusted by .5 because the teacher spends only half of their time on the
program. The Reading Recovery teachers were requested at the school level, therefore we computed
separate AROI metrics for each school instead of a single, cohort-level metric.

Restorative Practices AROI

We computed four DiD AROI metrics for Restorative Practices based on the same treatment and
control schools used in the CEA (i.e., first- vs. second-year implementers) and on the two primary
outcomes: referrals and suspensions during 2017-18. Because AROI does not allow us to control for
differences in outcomes at different school levels, we computed separate metrics for each outcome for
elementary and middle schools. Similarly, because AROI is not able to accommodate count data, we
modified the outcomes by computing the average referrals and suspensions per student, aggregated to
the school level. Due to changes in reporting standards for referrals between 2016 and 2017, we did not
utilize WMA for AROI calculations, and instead relied on a single pretest value to establish a baseline
for each metric. The investment amount for Restorative Practices is for the compensation of three
resource teachers for 2017-18. This amount was spread over the 10 schools implementing the program
that year.

School Nurse Program AROI

To facilitate comparisons with CEA and program VAA, we computed DiD AROI metrics for two
different nursing models: LPNs and the pilot nursing program. The pilot program represents an ideal
scenario for AROI and program VAA because of its recent implementation whereas the ad hoc
implementation of LPNs across multiple years means that AROI (and VAA) metrics necessarily
include LPNs in the baseline calculations. To compare AROI results with CEA, we computed group-
level DiD AROI metrics based on chronic absenteeism and attendance in 2018-19 for the 23
elementary schools with LPNs included in the CEA, and used the same matched schools for the
comparison group. To compare AROI and VAA results for the pilot program, we computed DiD
AROI metrics for chronic absenteeism and attendance for the elementary pilot school in the 2018-19
end-of-cycle investment VAA data set compared to non-nurse elementary schools in that same data
set. Because the nursing analyses here focused on elementary schools, we utilized a single-year baseline
to maximize sample size. Additionally, because both LPNs and the pilot nursing program were funded
via a single budget request proposal that did not provide per-school personnel costs, we used an
average per-school annual nurse compensation rate of $50,000 for AROI calculations for both models.

Results

We first briefly report the results of all three analyses by program, summarizing them in Table 2.
Subsequently, we address how each method performed against JCPS’s criteria: rigor of methodology,
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Table 2. Summary of CEA, AROI, and VAA results for three programs.

Program Method Effects Costs Summary metric
Reading CEA 0S Total Score: $6,621 per student Cost-effectiveness ratio: $129 per one-point
Recovery B =51.15* increase in OS score
MAP: B = —1.00
AROI 0S Total Score: +54.15,  $4,204; $5,000 per Expenditure-effectiveness ratio: $78; $112 per
+44.46 points student one-point increase in OS score
MAP: —1.25, -6.75
points
VAA MAP: B = —0.19 N/A N/A
Restorative CEA Referrals: B = —0.12 $114 per student N/A
Practices Suspensions: B = —0.18
School belonging:
B =-0.02

Site safety: B = —0.09
Personal safety:

B =-0.23*

AROI Elementary school: Elementary school: N/A
Referrals: +0.12 $62 per student
Suspensions: +0.01 Middle school:

Middle school: $40 per student

Referrals: +1.53
Suspensions: +0.25

VAA Referrals: B = —0.17 N/A N/A
Suspensions: B = 0.14
School Nurse CEA Chronic absenteeism: $181 per student at N/A
B =0.01 LPN schools
Attendance: B = —0.003 $81 per student at non-
LPN schools
AROI LPN: Chronic LPN: $111 per student  N/A

absenteeism: +0.01 Pilot: $128 per student
Attendance: —0.003
Pilot: Chronic

absenteeism: +0.05
Attendance: —0.01

VAA LPN: Chronic N/A N/A

absenteeism:
B =0.53*

Attendance: —0.005*

Pilot: Chronic
absenteeism:
B =1.15*

Attendance: —0.01*

difficulty of execution, and usability of results for decision-making, summarizing our observations in
Table 3.

Reading Recovery Results

Reading Recovery Effects

The statistically significant condition regression coeflicient ( = 51.15, SE = 7.08, p < .001) in our CEA
OS model indicated that the treatment group, on average, scored 51 points higher on the posttest than
the comparison group when controlling for pretest scores. This translated to an effect size (Cohen’s d)
of 0.5. For the students in the two schools for which AROI DiD metrics were calculated, the average
OS gains beyond the comparison group gains were 54.15 and 44.46 points. As noted earlier, the VAA
did not use the OS as an outcome measure. The condition regression coeflicient in our CEA MAP
model was negative (§ = —1.00, SE = 0.78, p = .20) but not statistically significant. Students in the two
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schools for which AROI DiD metrics were calculated gained 1.25 points and 6.75 points less on MAP
Reading than the comparison group. Students in the VAA sample whose only reading intervention
was Reading Recovery scored lower (f = —-0.19, SE = 0.17, p = .26) on MAP Reading than students
participating in other reading interventions, although the result was not statistically significant.

Reading Recovery Costs

In our CEA of Reading Recovery, we estimated economic costs per student of $6,621 in local JCPS
2017 prices. The Reading Recovery teachers accounted for almost 80% of the economic costs.
Budgeted expenditures on the Reading Recovery teacher’s compensation at the schools for which
AROI was calculated were $4,204 or $5,000 per student (equivalent to 63% and 76% of average
economic costs per student respectively). These amounts differed substantially because one RR teacher
was new and therefore received lower compensation. No cost estimate accompanied the VAA.

Reading Recovery Summary Metrics

Combining economic costs and effects for OS scores in the CEA, we obtain a cost-effectiveness ratio of
$6,621/0.50 = $13,242 per SD increase in OS score. This can also be expressed as a cost per point
increase in OS score beyond the comparison group of $6,621/51.15 = $129. In the AROI analysis,
budget expenditures per point increase in OS score are $4,204/54.15 = $78 for one school and $5,000/
44.46 = $112 for the second school. The AROI metric used at JCPS presents these as points per $1,000
spent per student, that is 12.88 (54.15/($4,204/$1,000)) or 8.89 (44.46/($5,000/$1,000)) points increase
in OS score per $1,000 per student spent.

Using MAP as the outcome, we do not calculate a cost-effectiveness ratio because it appears that
$6,621 in economic costs are incurred to obtain worse MAP outcomes. Similarly, in the AROI analysis,
budget expenditures of $4,204 and $5,000 per student are incurred to obtain worse MAP outcomes.
We do not compute AROI metrics when the effects are negative as there is clearly no ROL

Restorative Practices Results

Restorative Practices Effects

Based on GLM regressions assuming a Quasi-Poisson distribution with standard errors clustered at
the school level, our CEA found that implementation of Restorative Practices was associated with
statistically insignificant reductions in the expected rates for referrals (11%, SE = 0.13, p = .35) and
suspensions (17%, SE = 0.12, p = .12). Additionally, linear regression coefficients from school survey
DiD models with clustered standard errors for school belonging (8 = -0.02, SE = 0.06, p = .72), site
safety (8 = —0.09, SE = 0.10, p = .38), and personal safety (8 = —0.23, SE = 0.10, p = .03) scores were all
negative, but only the last was statistically different from zero. AROI DiD metrics based on the same
schools included in the CEA showed increased mean referrals and suspensions per student in
treatment elementary (+0.12, +0.01) and middle (+1.53, +0.25) schools relative to comparison schools.
VAA regression coeflicients for referrals (§ = —0.17, SE = 0.25, p = .50) and suspensions ( = 0.14,
SE = 0.53, p = .80) were not statistically significant.

Restorative Practices Costs

Incremental costs per student for a year of Restorative Practices implementation above and beyond
PBIS in our CEA were $114 per student in 2018 local prices (see Hollands et al., 2022 for details).
Compensation for the resource teachers accounted for 41% of the economic costs. Per student budget
expenditures resulting from AROI analyses were $62 in elementary schools and $40 in middle schools,
on average equal to 45% of economic costs. As noted earlier, this represents only the expenditures
directly attributed to Restorative Practices in the Investment Tracking System, covering compensation
for three full-time equivalent resource teachers spread across 10 schools. Information from CEA data
collection led us to discover additional budgeted expenditures of approximately $108 per student for
training and materials. These costs are included in the CEA but are treated as start-up costs and spread
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over 7 years. We also discovered that, because JCPS resource teachers spread their time across multiple
programs, Restorative Practices utilized 2.4 full-time equivalent resource teachers rather than three.
No cost estimate is produced in VAA.

Restorative Practices Summary Metrics

Because our effects were all either statistically insignificant or in an undesired direction (i.e., more
referrals and suspensions, or lower school climate and culture scores), we did not compute summary
metrics for Restorative Practices as per usual CEA and AROI procedures.

School Nurse Program Results

School Nurse Program Effects

The results of our CEA showed that there were no statistically significant effects of a full-time LPN on
student attendance ( = —0.003, SE = 0.002, p = .25) and chronic absenteeism (8 = 0.01, SE = 0.01,
p =.29) in the 23 matched pairs of schools (see Leach et al,, in press). AROI DiD metrics for the same
schools included in the CEA indicated a slight increase in the percent of chronically absent students
(+1%) and slight decrease in attendance (—0.3%) in LPN schools relative to comparison schools with
no full-time nurse. VAA results indicated a slight decrease in attendance (-0.45%, SE = .001, p < .01)
and a slight increase in the odds of chronic absenteeism (Exp(f) = 1.70, SE = 0.14, p < .001) for
elementary students in schools with LPNs compared to elementary students in the data set who were
not targeted by any of the end-of-cycle investment items. VAA results for the elementary pilot nursing
school showed a 1% decrease in attendance (SE = .003, p < .001) and increased odds of chronic
absenteeism (Exp(f) = 3.16, SE = 0.21, p < .001) compared with the same control students as the LPN
group. AROI DiD metrics for the elementary pilot nursing school showed an increase in chronic
absenteeism (5%) and a decrease in attendance (—1%) relative to the same comparison schools in the
VAA analysis.

School Nurse Program Costs

For the matched set of 23 schools, we found that health-related services provided in the control schools
without a full-time LPN cost approximately $39,000 per school, or $81 per student, while treatment
schools with a full-time LPN cost almost $82,000 per school, or $181 per student. The incremental
costs of providing a school nurse program staffed by a full-time LPN were therefore $42,579 per
school, or $100 per student. Treatment schools incurred additional costs due to the full-time nurse,
extra materials and equipment, and a health office. Control schools had fewer health offices, lower
personnel costs, and fewer materials. Annual compensation for the LPNs accounted for 59% of the
economic costs in the schools staffed by a full-time LPN. Although effects were computed relative to
comparison schools, the total (rather than incremental) per-student cost of $181 is more directly
comparable to AROI budgeted expenditures per student because costs incurred by the counterfactual
are not subtracted from the AROI cost metric. Per-student budget expenditures were $111 for the LPN
program and $128 for the pilot program (respectively, equivalent to 61% and 71% of economic costs).

School Nurse Program Summary Metrics

Because our effects were all either statistically insignificant or in an undesired direction (i.e., higher
chronic absenteeism or lower attendance), we did not compute a cost-effectiveness ratio or AROI
metric for the school nurse program.

Evaluating the Three Methods against the School District’s Criteria

Rigor of Methodology
CEA. Our quasi-experimental CEA methods varied in the extent to which they could eliminate
sources of bias in the estimates of program effectiveness. The estimates for Reading Recovery and
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Restorative Practices are based on a form of DiD analysis, which can provide a valid causal estimate
but only under the relatively strong assumption that the changes over time for the control group are an
appropriate counterfactual for what would have happened to the treatment group in the absence of
treatment (Athey & Imbens, 2017). A limitation of our analysis is that we do not generally have
multiple prior years of outcome data to establish a pre-treatment trend or formally test for parallel
trends between treatment and control groups. However, both of our analyses rely upon staggered
implementation, meaning that both treatment and control groups intend to receive the treatment.
This reduces concerns about bias due to selection into treatment. If such staggering is random, then
the DiD estimator provides an unbiased treatment effect (Athey & Imbens, 2018). Timing of inter-
vention in our case is not random - the treatment students in Reading Recovery were slated to be
treated first because they have observably lower pretreatment reading test scores — so there may still be
some bias remaining, but focusing on a comparison group which will also ultimately receive the
treatment does reduce this somewhat.

For the nursing intervention, we combined DiD with matching. Each of these methods has
limitations. Matching can improve comparability between treatment and comparison groups on
observable characteristics but cannot match on unobservables. DiD will net out time-invariant
unobservables by focusing on changes over time but requires treatment and comparison groups to
have similar trends. There is some evidence that combining them can help strengthen the overall
approach whereby the strengths of one method compensate for the weaknesses of the other (Smith &
Todd, 2005; Behrman et al.,, 2012). In the CEAs, the investment amount was based on opportunity
costs of all resources used to implement the programs and therefore represented the most accurate
reflection of resource use. Identification of resource use in the counterfactual as well as the treatment
condition provides insights into quantity and quality of services provided to students and clarifies
treatment contrast.

VAA. The rigor of value-added estimates depends on whether the observable student, school, and
other characteristics, especially pre-intervention outcome measures, adequately control for unob-
served student characteristics that are related to assignment to interventions. The methodological
issues with VAA, including selection of appropriate covariates, whether to include student and school
fixed or random effects, incorporation of multiple years of pre-treatment outcome data, and model
specification, are discussed at length in Koedel et al. (2015), among other sources. Although there is
some disagreement in the literature, experimental and quasi-experimental evidence suggests that VAA
estimates of teacher and school effectiveness exhibit minimal bias on average, although individual
estimates can be inaccurate and estimates tend to be quite noisy, especially in the middle of the
effectiveness distribution with more accurate and precise measures in the upper and lower tails (Chetty
et al., 2014; Kane et al,, 2013). This, combined with the fact that VAA is inherently relative, suggests
VAA is more useful for identifying outlier interventions that are performing particularly well or poorly
for further study, replication, or discontinuation, rather than as a strict ranking of all interventions.
A key remaining question is whether research establishing the validity of VAA for teachers and
schools extends to programs and interventions. Shand et al. (2022) examined this question by
comparing VAA results to extant research that uses rigorous experimental and quasi-experimental
methods and found that VAA results align reasonably well when data are available on a relatively
exhaustive set of interventions targeted to specific subgroups of students. If students are participating
differentially in interventions not captured in the dataset, the method is less useful. The interventions
included in a program VAA should ideally all target the same outcome (e.g., improving reading
performance) but, in practice, they are likely to address different aspects of learning. For example,
some reading interventions may target vocabulary outcomes while others focus on overall compre-
hension. The result is that those interventions most aligned with the outcome measure (e.g., MAP
Reading) will be at an advantage. Treatment contrast is not always straightforward: the comparison
group may be the average of other interventions in the dataset that target the same outcome, or to
students in the same dataset that are in schools receiving an intervention but are not themselves targets
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of that intervention. Additionally, if students participate in multiple interventions, the effects of each
one cannot be separated. A further limitation is that if a program included in a VAA involves only one
staff member at one school, the effect of the role they play (e.g., interventionist) cannot be isolated
from the effect of their personal traits (e.g., being social) and experience (e.g., working in the same
school for many years), limiting generalizability of the finding.

AROI. The PC method of calculating AROI is essentially a single group quasi-experimental design.
This is a relatively weak quasi-experimental method for making causal inferences (Shadish et al., 2002)
because comparing outcomes against previous cohorts does not account for historical trends. The DiD
method allows for trend comparisons. Although it is not always possible to compute both metrics for
a given investment (as was the case for the PC method in all three programs described in this study),
for investments with positive PC and DiD AROI metrics, we may conclude that, based on raw
comparisons, the treatment cohort improved relative to previous similar cohorts and to their peers
during the investment cycle. Where the PC and DiD AROI differ in direction, it is likely that a more
detailed quantitative and qualitative analysis is required to help understand why the cohort trend was
dissimilar to the overall trend.

However, for both DiD and PC AROI methods, it may be unclear whether the treatment or
comparison group has previously or is currently implementing the same or similar programs or
services using different sources of funding. This should be investigated in order to clarify the treatment
contrast. In the absence of rosters indicating which students participate in which programs, effects are
estimated based on assumptions about which students are or are not served by the program. In
general, AROI is not designed to partial out individual investment effects. If, for example, a school
simultaneously invests in a resource teacher, an interventionist, and an online program to help
struggling math students, the AROI of each of these three investments is not independent of the
others and should be combined as one strategy. The notion of an investment strategy is analogous to
effect coding combinations of interventions for the Intervention Tab VAA.

In addition to reliance, in practice, on non-causal methods to estimate effectiveness, AROI suffers
from a number of additional limitations. First, when the investment item is a single personnel position
or in a single school, the type of investment is confounded with the individual hired to fill the position
and/or with the school, making it hard to assess to what extent outcomes are influenced by the strategy
versus the specific person or school implementing it. Second, the metric only includes dollars budgeted
for the investment item rather than the full costs of implementing the strategy, which are likely to be
substantially higher. Third, if an investment is made simply to continue funding an existing position or
practice, it is unlikely that significant improvement will be observed. Simply maintaining the current
performance level may be considered adequate. Fourth, many investments target multiple outcomes
(e.g., academic and behavioral), which presents a challenge for assigning costs to each outcome.
Currently, separate AROIs are computed for each outcome, with the total amount of the investment
utilized for each metric. This may tend to bias the AROI metrics of multiple-outcome vs. single-
outcome investments in nonsystematic ways. Alternatively, a single investment item may serve
multiple programs, for example, when resource teachers spend time on each of several behavioral
programs (e.g., Restorative Practices). Attributing the full budget amount to any one of these programs
overstates the amount actually dedicated to it. As a result of these limitations, the AROI metric should
be considered informational rather than definitive and should be accompanied by other qualitative
and contextual information.

Difficulty of Execution

CEA. Effectiveness estimates for all three CEAs were obtained using existing data, primarily collected
from Infinite Campus, with the Reading Recovery analysis also relying heavily on the International
Data Evaluation Center data dump. However, without high levels of cooperation from program
personnel in each of the three programs, the appropriate study designs and compilation of necessary
data sets would not have been possible. Data compilation efforts were also facilitated by programmers
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and subject-matter experts in the district’s research department (e.g., assembling data, identifying
reporting standards, coding budget request proposals). Opportunities for quasi-experimental designs
(QEDs) using existing data are limited to situations where there is a comparable set of students or
schools not participating in the same program. For services that are required or mandated by statutes,
for example, interventions for struggling students or corrective improvement actions in schools, the
comparison condition should provide an acceptable alternative service as opposed to being simply
a “no-treatment” comparison. Comparative CEAs in which several alternative programs are investi-
gated at once would provide more useful information but would be even more time-consuming.

Collecting data for the cost analyses on the types and quantities of resources used for program
implementation was a time-consuming process involving multiple analysts, district personnel, and
data sources. Each cost analysis took several months to complete and, as a result, we executed only
three CEAs over approximately 18 months. The accuracy of our cost estimates was greatly enhanced
by our insider access to information. However, we still had to gather and cross-reference a variety of
sources of existing data. For example, for each individual trained, we had to determine whether they
were certified or classified staff to determine fringe rates and stipend allowances; review training
rosters to ascertain the numbers of hours in training; and consult the JCPS schedule of annual hours of
work by position type, a salary database, and a fringe rate calculator to calculate the costs of each
trainee’s time. The amount of effort required is compounded when the counterfactual includes
a variety of programs or services.

Ideally, CEA results for each program would be compared with those from other similar interven-
tions to allow decision-makers to assess which one provides the best ROI. With only three programs
studied to date and each one targeting different student needs, the effort needed to conduct CEA on
the many programs implemented in a district appears unmanageable. Most districts cannot afford to
hire analysts with the skill set needed to conduct rigorous evaluations and cost analyses, or to contract
with external researchers for this purpose.

VAA. Program VAA is an efficient method of comparing multiple programs in one analysis when
suitable data sets are available, but compiling the data initially is a substantial task. For example, care
must be taken to include programs that target the same outcome and to correctly identify which
students participate in which interventions. We were able to conduct the VAA for Reading Recovery,
Restorative Practices, and the school nurse program using existing administrative data from the
Intervention Tab and Investment Tracking System data sets, although some additional confirmatory
research with program leaders was necessary to better identify targeted subgroups of students for some
interventions in the Investment Tracking System data set.

The data requirements for VAA are extensive and districts may not collect student-level participa-
tion data for a comprehensive set of interventions. However, when such data do exist, running value-
added models is relatively straightforward by analysts with specialized training in regression analysis,
including panel data with complex nesting structures (observations over time nested within students,
who are, in turn, nested in interventions and schools) and specialized statistical software packages such
as R or Stata. This expertise may be beyond what is available in smaller districts and require partner-
ship across districts, or with research partners such as universities or educational consultancies.
Setting up the data for analysis requires reshaping and coding decisions, such as effect coding versus
dummy coding and how to treat students who are in more than one intervention. Once the data have
been set up and models run once, subsequent data setup and analysis are easier. VAA does not require
cost data. This information could be gathered separately in a similar manner to CEA or AROI and
linked to the VAA effectiveness estimates but it would be daunting to conduct rigorous cost analysis
for the many programs included in a single VAA. Additionally, there are challenges in assigning costs
when the estimated effect is produced by a combination of programs or when a school staff member
implements multiple intervention programs.



26 (&) F.M.HOLLANDS ET AL.

AROI. Among the three methods, AROI is the easiest to execute in terms of data collection, assembly,
and computation. It does not involve sophisticated statistical controls and hypothesis testing and can
be executed using spreadsheet software such as Microsoft Excel or calculators. Because of its simpli-
city, AROI analysis can be conducted annually by practitioners for a large number of programs. This is
clearly an advantage over CEA and VAA. It circumvents the challenging task of isolating the
independent effect of a new investment or its interaction effect with other variables, which simplifies
the estimation and makes it feasible for broad adoption by practitioners. Clearly, this simplification
can lead to bias and faulty decisions. For AROI involving analysis at the cohort level, the required
multiple years of data are usually readily available since they are typically used for accountability
purposes. Particular attention must be paid to the measurement of the outcomes of interest as
reporting standards and assessments frequently change. AROI analysis that requires student partici-
pation data poses the same data collection challenge as CEA and VAA. In addition, identifying
a suitable comparison group is difficult if the treatment group is not a clearly defined demographic
category. For cost data, AROI is much simpler than the rigorous cost analysis in CEA as it simply relies
on planned budget expenditures recorded in an existing system. However, clarification may need to be
sought from program or personnel supervisors regarding what percentage of investment amount to
attribute to the program in question.

Usability of the Results for Decision-making

CEA. The CEA effectiveness results were straightforward to interpret as the outcomes were measured
using familiar metrics such as attendance, absenteeism, referrals, and test scores. In addition, because
CEA requires that costs and effects are compared between well-defined treatment and control groups,
the comparison group and treatment contrast were clear: LPN vs. no LPN, Reading Recovery round 1
students vs. round 2 students, and Restorative Practices integrated with PBIS vs. PBIS only. The cost
analysis results, while a more rigorous assessment of resource use than that produced in AROI, were
less well received by school and district decision-makers because of their practical need to focus on
budgets. The concept of economic costs was deemed somewhat theoretical and unrelated to day-to-
day decision-making which is more often about how to tweak and improve programs rather than
making decisions about whether to adopt or end them. Certain items are considered as given
operational expenses, so the primary concern for decision-makers is additional or saved budget line
items, that is, an expenditure analysis as distinct from a cost analysis (see, Hollands et al., 2021).
Furthermore, spreading start-up costs and durable items over multiple years obscures when funds are
needed to acquire the relevant items. Economic costs may be of more value to decision-makers in
other contexts who are considering adoption of the program and need to assess the feasibility of
implementing the program in their own setting.

Despite decision-makers’ relative disinterest in economic cost estimates (as opposed to actual
expenditures) of the programs studied, the in-depth study of program implementation necessary in
CEA to identify and value the resources used led to useful practical insights that informed continuous
improvement efforts. For example, it became apparent that there were more Reading Recovery
teachers than needed to serve struggling readers at some schools and fewer than needed at other
schools, highlighting an inequitable distribution of resources. The cost analysis of Restorative Practices
highlighted the fact that a key element of the program, restorative conferences, were not being
implemented at all. Furthermore, the presentation of start-up costs broken out from recurring costs
of the program demonstrated the wisdom of asking schools to commit to the program for multiple
years in order to make the heavy initial investment in training worthwhile. Our cost analysis of the
nursing program led the district health coordinator to revisit the program’s theory of change and to
develop a manual and training sessions to clarify nurses’ expected activities.

VAA. The greatest appeal of VAA for decision-making purposes is that it allows evaluation of
multiple, simultaneously-implemented programs at once, reflecting the reality of school operation.
However, any program included in the analysis which does not primarily target the common outcome
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measure may appear less effective than if it were independently evaluated for impact on the outcome it
is specifically designed to improve. Value-added models are inherently relative and thus the inter-
pretation of the results for a single program is not straightforward. For example, effectiveness may be
relative to the average effect of a combination of other interventions. Unless the average effect can be
benchmarked against national norms, it is hard to assess the extent to which any of the interventions
are helping students perform at expected levels. Therefore, VAA models seem better suited to
producing a relative ranking of programs to identify the best and worst-performing programs for
further study than for evaluating a single program. Outperforming programs can be considered for
adoption in more schools, while underperforming programs can be targeted for improvement or
possibly phased out.

VAA models are often not transparent about the implied comparison, and interpretation of results
can depend on how interventions are coded and what, if any, is an omitted or baseline category. If
students receive more than one program in the data set, the effects of the two programs cannot be
separated for that student, thereby limiting the value of results for decisions about each program.
Further, VAA models do not include cost or financial data, precluding an ROI analysis.

AROI The most valuable aspect of AROI is that it can be calculated for any academic program on
a timely basis to inform annual budget decisions. Conceptually, the AROI results might be most
relatable to practitioners because they provide information that is more closely aligned with the
decision-making context of school and district administrators. In practice, schools frequently roll
out multiple concurrent changes which may directly or indirectly impact the targeted student
population. Practitioners need information about whether a new investment is effective when other
changes are taking place rather than when everything else is held constant.

Because program personnel set the goals at the outset of the investment cycle, the return is
estimated at the relevant cohort level (i.e., school, district, or subgroup) using metrics with which
they are familiar and for which they are held accountable, for example, the percentage of students
meeting standards on the state assessments. This flexibility in the level at which effectiveness is
measured (student, subgroup of students, school, or district) provides information that is useful for
different types of decision-maker (program implementer, principal, program director). There might
be some value in comparing DiD metrics among multiple implementing subgroups within a larger
cohort (e.g., for elementary vs. middle schools who implemented Restorative Practices) but, in general,
we expect that decision-makers are more interested in learning how the overall strategy performed
relative to alternative strategies (e.g., all elementary schools with a full-time LPN vs. all elementary
schools without a full-time nurse). For investments that reach multiple schools over a common
implementation period, school-level AROI metrics can be compared to help identify potential issues
with fidelity of implementation. When investigating effects for programs that have been operating for
different lengths of time at different schools, AROI can be computed for each one to include multiple
data points for a single program. These data points can be viewed as replication studies contributing to
a big picture view of program performance.

In spite of the potential appeal of AROI, the method’s limitations must be acknowledged when
using AROI metrics to inform decisions. Notably, improvements in effects may be hard to produce or
detect for programs that have been operating for some years, potentially biasing investments toward
new programs. Consequently, AROI seems best-suited for comparing investments with similar start
dates and similar cycle lengths. Secondly, certain groups of students are naturally likely to show greater
gains than others, such that programs serving these students will appear to have a higher AROI. Hill
et al. (2008) demonstrated that effect sizes for educational outcomes decrease as students age.
Consequently, comparing the AROI of programs serving fourth graders to those serving twelfth
graders would most likely suggest that all funds should be redirected toward the youngest students.
Programs that serve more challenged students may appear to provide lower ROI than those serving the
general student population.
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The AROI cost calculation uses budget amounts which relate directly to the annual financial
decisions school administrators must make, rather than economic costs which might inform
a grander consideration of resource allocation which is rarely, if ever, undertaken in schools. Thus,
practitioners can interpret AROI results directly in terms of financial decisions they are required to
make and metrics against which their schools are evaluated. However, focusing only on expenditures
ignores the burden on resources that are not specifically identified in the budget as contributing to the
program, and an overstatement of ROI. This could lead to decisions that result in an overcommitment
of time for existing personnel. For investment items that contribute to multiple programs, the returns
may be underestimated if the full expenditure amount is attributed to only one. AROI may also be
underestimated in cases where the budget is underspent or where the comparison condition receives
an alternative service whose expenditures should be subtracted from those of the treatment.

Discussion

Our investigation of three school programs using three different methods, program VAA, AROI, and
CEA, produced results which were surprisingly consistent across methods in their findings regarding
the effects of the three programs (or lack thereof), but disappointing in terms of ROI for the school
district. For Reading Recovery, both CEA and AROI results showed positive effects based on the
proximal measure, the OS, and a negative result based on the distal measure, MAP Reading. VAA
results indicated that Reading Recovery is neither more nor less effective than the average reading
intervention implemented at JCPS. All three sets of results for Restorative Practices indicated no
significant improvements to student referrals and suspensions. The CEA also found no impact on two
measures of school climate: school belonging and site safety, and a negative impact on personal safety.
For the school nurse program, effects on attendance and chronic absenteeism were null for the CEA,
and negative for both AROI and VAA. Overall, our effectiveness findings suggest that AROI and VAA
methods produce results which are directionally similar to more traditional but time-consuming
QEDs used for CEA. The fact that all three program results tend to agree across methods and samples
is somewhat promising for further exploring the viability of sacrificing some rigor for practicality.

In contrast to the similarities across effectiveness metrics, we found that average economic costs per
student were consistently higher than average budget expenditures per student: $2,000 higher for
Reading Recovery (44% higher); $63 higher for Restorative Practices (124% higher); and $61.50 higher
for the school nurse program (51% higher). This is despite the fact that, in the economic cost analysis,
costs for training, materials, and durable items were spread over multiple years. The budgeted
expenditures only cover compensation for certain personnel positions, which, while representing
the largest cost component in each analysis, only account for 40-80% of the costs. Specifically,
resource teachers accounted for 41% of the economic costs while LPNs accounted for 59% of the
school nurse program costs, and the Reading Recovery teachers accounted for 80% of the economic
costs. These differences reflect the fact that each program requires time from additional personnel
beyond those for whom a budget expenditure is identified, in addition to materials, equipment,
physical space, and other inputs. The difference is particularly large for Restorative Practices because
the program involves training the entire staff at a school (both certified and classified positions).
Additionally, implementation of Restorative Practices with students relies on regular teachers and
administrators who are budgeted under their main positions. For the school nurse program, budgeted
expenditures did not include compensation for other staff responsible for delivering health services in
JCPS schools such as APRNs, contract nurses, the district health coordinator, and unlicensed assistive
personnel.

In general, the more a program relies on implementation by personnel who must reallocate their
time from responsibilities covered by budget amounts not directly tied to the program being evaluated,
the greater will be the difference between the budgeted expenditure and economic costs. The danger in
this discrepancy is that programs that appear to be low cost in terms of budget expenditures may
require substantial personnel time that is not recognized. Implementing multiple “low cost” programs
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of this nature could result in overburdening school staff and reducing the likelihood that any of the
programs are implemented with fidelity and produce the desired outcomes.

Mostly null results precluded the calculation of cost-effectiveness ratios for the majority of our
outcomes but, in the case of Reading Recovery, the economic costs to produce a one-point increase in
OS scores ($129) are higher than the comparable AROI metrics ($78 and $112), reflecting greater
economic costs. Despite the fact that Reading Recovery expenditures and economic costs demon-
strated the smallest percentage difference, this discrepancy in the ROI metric illustrates how reliance
on budget expenditures will likely result in an overstatement of the returns to an investment. However,
in the absence of comparable AROI metrics or cost-effectiveness ratios from evaluations of the impact
of alternative reading programs on OS scores, it is not clear how decision-makers should judge
whether the observed returns are worth the investment. Because MAP Reading scores are closely
tracked by decision-makers at the district and national benchmarks are available, it may be easier to
assess whether a given improvement in MAP Reading scores is worthwhile. Clearly, at $6,621 per
student in economic costs, or an average of $4,602 per student in budget expenditures, Reading
Recovery does not appear to be a good investment to improve student performance on MAP Reading.

When effectiveness results are null for a program, decision-makers need to consider other benefits
that may justify the costs, such as impact on other desirable outcomes, lack of alternatives to provide
a mandated service, or fulfilling other decision-making criteria, for example, improving equity. At
$114 per student in local prices, Restorative Practices appears relatively inexpensive and its appeal to
local values may justify its continuation with more attention to fidelity of implementation. However,
because the program serves all students in a school, the cost per student is not directly comparable to
the costs of Reading Recovery. Total program costs should also be considered. In addition, these costs
are above and beyond the costs of implementing PBIS. The nursing program is similarly low cost per
student but school-wide. Because the non-LPN schools also incurred substantial costs for health
services, the incremental cost metric from the CEA is similar to the budgeted amount. However,
a fairer comparison is between the total costs per student of the LPN program ($181) and the budgeted
expenditures for the LPNs. In the shadow of the COVID-19 pandemig, it is unlikely that schools will
forego nurses, regardless of the evidence to support their contribution to student outcomes.

Comparison of Our Results with Existing Studies

In general, our effectiveness findings were either aligned with or more negative than existing studies
which have used experimental or quasi-experimental methods. For Reading Recovery, our CEA’s
positive effect size of 0.50 for the OS score is lower than the 0.79 reported by D’Agostino and Harmey
(2016) and 0.99 reported by Sirinides et al. (2018). However, our results are consistent with
D’Agostino and Harmey’s observation that effect sizes for Reading Recovery are larger when the OS
is the outcome measure than when other measures are used, and that results are stronger for
experimental studies than for quasi-experimental studies. MAP is not typically used to assess out-
comes from Reading Recovery so we do not have a direct comparison for our negative CEA result, but
a local evaluation by a school district in Wisconsin reported that former Reading Recovery students
severely lagged the district average in meeting proficiency on MAP Reading in Grades 3-8 (5% vs.
38%; Madison Metropolitan School District, 2014) suggesting that the program is not well aligned with
MAP or that the positive effects wear off over time, as found by May et al. (2022). It is also likely that
our research design biased the results because the second round of Reading Recovery students (the
control group) performed better than the treatment group on OS pretest scores in all schools but worse
on Fall MAP scores in one third of the schools we analyzed. Our CEA cost estimate using national
average prices, $7,325 per student ($6,621 is the estimate using local prices for the same resources), is
in line with that of Simon (2011) which equates to $7,850 per student in 2017 dollars.

Our CEA of school nursing may be the most rigorous study to date of the costs of school nurses and
their effects on chronic absenteeism and attendance for the general school population; there are no
extant causal studies against which to assess our effectiveness methods and results. However, using less
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rigorous methods, Wang et al. (2014) reported improvements in attendance and a positive ROI for
school nursing programs. Darnell et al. (2019) and Best et al. (2021) also found positive associations
between school nurse programs and attendance. A comparison of our cost results against previously
published results adjusted to national equivalent 2018 prices shows that our estimate of approximately
$116,000 per school using national average prices is substantially higher than Wang et al.’s (2014)
adjusted estimate of $89,700 and Baisch et al.’s (2011) adjusted estimate of $96,900 (see Leach et al.,
Forthcoming, for details on adjustment). We would expect our estimate to be higher as neither of the
others was based on the ingredients method and therefore most likely omitted some resources: Baisch
et al’s estimate only included the nurses’ compensation while Wang et al. added costs of medical
supplies.

Causal studies of Restorative Practices have not documented impact on referrals. Augustine et al.
(2018) showed improvements in suspensions for elementary school students but not for middle school
students. This aligns moderately well with our AROI results which are substantially worse for middle
school students. Our negative (albeit nonsignificant for two of the three constructs) CEA results for
student perceptions of school climate are generally consistent with findings by Augustine et al. and by
Acosta et al. (2019). Other estimates of the costs of Restorative Practices are not available against
which to compare ours.

Overall, a comparison of our results against existing evidence suggests that school districts cannot
assume applicability of external evidence to their own contexts, consistent with broader concerns
about generalizability (e.g., Hedges, 2018). This may be especially true when the external evidence
comes from efficacy studies in which program implementation is supported by program developers or
the research team. Additionally, adapting programs to reduce the burden on staff time and other
resources may be counterproductive in that the local results are less positive than the results of the
external study. However, if districts rely only on internal evidence using natural quasi-experiments,
they may produce disappointing findings if treatment schools are consistently those most needing the
intervention. Published estimates of costs, unless based on the ingredients method, may be closer to
budget expenditures as opposed to reflecting the value of all resources required to implement
a program. Careful consideration should be given to the burden of adopting the program on existing
personnel, space, and equipment.

Conclusion

Our comparison of three methods of evaluating school programs as implemented under typical
conditions provides promising evidence that program VAA and AROI can feasibly produce credible
evidence on program effects to inform school budget decisions in a more timely and less burdensome
manner than CEA. However, VAA provides no information on ROI, and AROI appears to undervalue
the resources needed for program implementation. Combining CEA’s more rigorous approach to
estimating costs with AROI’s more feasible methods for estimating program effects may represent
a useful synthesis of methods for evaluating district programs to help inform decisions about whether
to continue, discontinue, or scale up a program. VAA can usefully serve to evaluate many programs at
once in order to identify outlier interventions that merit closer scrutiny.

Overall, these metrics can provide key pieces of evidence to support investment strategies for the
district but should not be the only factors considered. Further applications are needed to a wider range
of programs to confirm these initial results. In addition, it would be useful in future work to compare
VAA and AROI using the exact same data set to calculate the metrics for multiple interventions. An
ideal data set for comparing the two methods might be one in which each student only participates in
one intervention, the students do not participate in any interventions the prior year, and the students
are all in the same school the prior year.

Our findings suggest that the quality of local evidence used to inform annual decisions about re-
investing in existing programs could be improved by the establishment of data systems and processes
that accurately and exhaustively document student participation in individual programs implemented
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in a school or district, and also the resources needed to implement them, particularly personnel time.
While this would place a high data collection and entry burden on school staff, it would greatly
enhance the ability to evaluate the impact of local programs on student outcomes and their costs. We
expect that most, if not all, schools and districts already document participation in at least some
programs and services such as those funded by the federal government, but often in different data
systems. However, comprehensive evaluation of an education agency’s programs requires exhaustive
and integrated documentation of student participation in all programs.

Note

1. The large difference in cost per student arises because Simon (2011) assumes one Reading Recovery teacher per
school, serving eight students, while Hollands et al. (2013) used the national average statistics for Reading
Recovery of 1.6 teachers and 12.9 students per school.
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