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About CCERC
The Center for Connecticut Education Research Collaboration (CCERC) is a research partnership between 
the Connecticut State Department of Education (CSDE) and institutions of higher education across 
Connecticut. CSDE sets the agenda, identifies projects, and allocates funding for CCERC. The University 
of Connecticut manages funding and provides an administrative team. A Steering Committee composed 
of researchers from various Connecticut institutions guides the administrative team in developing 
and approving research projects and reports. Researchers from Connecticut universities and colleges 
constitute the research teams. The mission of CCERC is to address pressing issues in the state’s public 
schools through high quality evaluation and research that leverages the expertise of researchers from 
different institutions possessing varied methodological expertise and content knowledge.   

CCERC was formed initially using federal relief funds to investigate the impact of the COVID-19 pandemic 
on learning and well-being and recovery efforts in the state’s schools. The partnership was subsequently 
institutionalized to respond to ongoing evaluation and research needs of the CSDE, provide research 
opportunities for Connecticut researchers, and foster collaboration across the state’s institutions of 
higher education. 
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Executive Summary
During the COVID-19 pandemic, significant ARP-ESSER funds 
were allocated to school districts across Connecticut, in part, 
for long-term facilities and other physical investments. The 
literature suggests that school spending improves student 
outcomes (Jackson, 2020), school capital investments increase 
student academic achievements (Hong & Zimmer, 2016; Conlin 
& Thompson, 2017; Barrett et al., 2019; Biasi et al., 2025), 
and investments in air conditioning may contribute to student 
learning through mitigating the negative impacts of heat (Park 
et al., 2020). Yet, some recent literature also reports null effects 
of school capital spending (Martorell et al. 2016) and calls 
for further research on this connection (Barrett et al., 2019). 
The ARP-ESSER funds offer an opportunity to examine how 
Connecticut school districts allocate capital investments and the 
impacts of these investments on student achievement and other 
outcomes. 

This study uses a mixed-methods approach to understand how 
Connecticut school districts spent ARP-ESSER funds on long-
term facilities and other physical investments, and the impacts 
on student outcomes. This research project investigated five 
research questions:

1.	 In what ways did districts spend ARP-ESSER funds on long-
term, capital investments?

2.	 Was COVID-19 a crucial element in deciding to invest in 
that way? 

3.	 Were there perceived impacts of ARP-ESSER capital 
spending on student outcomes?

4.	 Did long-term capital investments affect student 
achievement and other outcomes (e.g. behavior, 
attendance)?

5.	 Did the impact vary by type of investment?

To answer these questions, we conducted a descriptive analysis 
of capital investment plans; interviews with superintendents, 
school principals, and other staff in 12 districts; and a 
quantitative analysis of the impact of planned capital investment 
on student academic and behavioral outcomes. 

Key Findings
Research Question 1: In what ways did 
districts spend ARP-ESSER funds on 
long-term, capital investments?
The five top categories of capital investments were (1) education 
technology, (2) addressing learning loss, (3) improving air 
quality, (4) health and safety of students, staff, and educators, 
and (5) facility repairs or improvement to minimize disease 
spread. Most of these capital spending decisions were driven at 
the district level, rather than school-based decision-making. 

Research Question 2: Was COVID-19 a 
crucial element in deciding to invest in 
that way? 

Nearly all districts we interviewed allocated some resources to 
capital investments that met immediate pandemic-related needs. 
The most common short-term investment was for technology 
that would allow for virtual or hybrid learning. Other districts 
purchased individual desks to allow for social distancing or 
outdoor learning spaces to provide more space for students 
to safely return to school. However, many of the more costly 
capital investments, like HVAC installation or building repairs, 
represented long-standing needs in districts that they previously 
did not have the funds to support. These larger investments 
took longer to implement, and in some cases, never happened 
due to a variety of challenges. These included the limited time-
horizon for spending the grant money, difficulty navigating 
the rising costs of labor and materials, and attempting to seek 
bids for the work at the same time as every other district in the 
state was receiving the same influx of resources. These delays 
may have meant that districts not already prepared to make 
these investments prior to the pandemic were ill-prepared 
to do so, and some of the larger and more costly investments 
(such as those to improve air quality) may have taken longer to 
implement. 

Research Question 3: Were there 
perceived impacts of ARP-ESSER capital 
spending on student outcomes?
While some district staff were clear on the value of these 
facilities improvements for stopping the spread of the pandemic 
and preventing future virus circulation, other staff were less 
clear on what the impact of these funds would be. Despite 
a lack of obvious metrics for observing the impact of these 
investments, all district staff highlighted the importance of these 
improvements. Several districts highlighted that this influx 
of resources allowed them to create more equity across their 
buildings in terms of the learning environment, allowing them to 
make much-needed upgrades to buildings. For example, districts 
used this money to create proper air filtration across buildings, 
putting air conditioning in buildings in their districts that had 
not yet been upgraded, or remediating mold, all of which have 
the potential to impact student and staff health and well-being. 
The ARP-ESSER funds allowed them to take on those projects 
they otherwise would not have been able to fund without taking 
away from other critical needs. However, these investments take 
time. They explained that it will “be another couple of years, I 
think before all of that is actually done.” Therefore, while we 
might expect these investments to eventually pay off in terms of 
student outcomes, it may take longer to see measurable results 
from these types of investments.

Research Questions 4 and 5: Did long-
term capital investments affect student 
outcomes, and did the impact vary by 
type of investment?
Using an event study and difference-in-differences analysis, 
we estimate the impact of capital investments on student 
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outcomes. We find positive effects of capital investment on 
student attendance rates 1 and 2 years after the investment. We 
find no statistically significant effect of capital investments on 
assessment scores. We observe a negative (though weak) effect 
of capital investment for improving air quality on out-of-school 
suspensions, suggesting that capital investment is associated 
with reduced student discipline. These effects do not vary by type 
of investment, which are imprecisely estimated in some cases. 
Finally, we show that these findings are generally consistent for 
students from different social demographic groups, including 
those categorized by gender and racial groups, receipt of free 
or reduced lunch, or disability status. Our findings remain 
unchanged when we limit the sample to those who reported 
the start years of their capital investments, suggesting that 
individual districts or model assumptions do not drive the 
general pattern. 

Study Limitations
Our results should be interpreted with caution, given the 
following limitations:

•	 Quantitative analysis is based on budget allocations, rather 
than data on implementation. From the qualitative work, we 
know that not all capital investments happened as planned, 
and therefore, our estimates for capital allocations might 
not perfectly represent the implementation of investments.

•	 Our results might underestimate the effect of capital 
investments on student outcomes. Our analysis assumes a 
2021 start date for all investments with missing start years. 
Further, even with a 2021 start date, these projects take 
time to implement and time to affect student outcomes, 
making a 3-year post-treatment window potentially too 
short to observe all impacts of these funds.  

•	 Due to the timing of our study, some of the district 
leadership had changed hands prior to our qualitative 
evaluation, limiting the district leaders’ ability to speak to 
initial planning decisions. Further, some of the districts 
with larger investments were unwilling to participate due 
to changes in leadership or an overload of requests for 
research, and therefore are missing from our study data. 

Regardless of these limitations, this study provides an 
understanding of the long-term investment decisions of districts 
using ARP-ESSER funds for capital investments. Our study 
reveals the many challenges that districts faced in allocating 
capital funds to meet their needs within a short timeframe, 
highlighting the importance of multi-year capital improvement 
planning. While capital investments may not have shown 
an immediate impact on student achievement outcomes, 
longer-term follow-up may be able to identify these effects. By 
impacting student attendance, we may expect these results to 
show up later. 

Recommendations
These findings have several implications for future policymaking. 
First, school capital investment played an important role in 
mitigating the negative shocks from the COVID-19 pandemic, 

as evidenced by district investments in school facilities to 
upgrade educational technology, address learning loss, and 
improve air quality. Led primarily by school districts, these 
capital investments are crucial inputs to aid student learning 
amid COVID-19 disruptions. Second, many of the infrastructure 
investments were long needed, but difficult to make in the 
timeframe provided for these funds. More regular investments 
in school infrastructure in staggered intervals might allow 
districts to make the necessary investments on an ongoing basis, 
without the same challenges faced by a constrained timeline and 
inflated bids. Third, multi-year capital budgeting and planning 
can help districts track demand for school facility investment 
and anticipate environmental changes, such as COVID-19. 
Districts with existing strategic plans were better prepared to 
use capital investment funds and were more likely to benefit 
from them. While some capital items are specific to COVID-19 
and situational, such as air-quality improvements, others (e.g., 
educational technology) can be planned and budgeted over a 
multi-year window. Finally, there are early, positive signs that 
capital investment is effective in improving student outcomes. 
The quantitative analysis indicates a positive effect on student 
attendance, a critical non-cognitive outcome. Yet a longer time 
window and a more systematic analysis are needed to assess the 
impact of capital investments on student learning, as they take 
time to materialize. 

 Stock Image
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During the COVID-19 pandemic, significant ARP-ESSER funds 
were allocated to school districts across Connecticut, in part, for 
long-term facilities and other physical investments. The ARP-
ESSER funds offer an opportunity to examine how Connecticut 
school districts allocate capital investments and the impacts of 
these investments on student achievement and other outcomes. 
This study uses a mixed-methods approach to understand how 
Connecticut school districts spent ARP-ESSER funds on long-
term facilities and other physical investments, and the impacts 
on student outcomes. This research project investigated five 
research questions:

1. In what ways did districts spend ARP-ESSER funds on long-
term, capital investments?

2. Was COVID-19 a crucial element in deciding to invest in that 
way? 

3. Were there perceived impacts of ARP-ESSER capital 
spending on student outcomes?

4. Did long-term capital investments affect student achievement 
and other outcomes (e.g. behavior, attendance)?

5. Did the impact vary by type of investment?

To answer these questions, we conducted a descriptive analysis 
of capital investment plans; interviews with superintendents, 
school principals, and other staff in 12 districts; and a 
quantitative analysis of the impact of planned capital investment 
on student academic and behavioral outcomes. We find that 
while some districts’ capital spending directly relates to 
pandemic needs, others target long-term investments based on 
existing needs. Districts described several challenges with the 
timeliness and implementation process of capital investment 
plans that delayed or prevented their implementation. In 
the quantitative analysis, we find a positive effect of capital 
investment on student attendance rates across student 
demographic groups. We, however, find minimal impact on 
student academic assessment scores and discipline outcomes. 

The following sections address each research question in 
order. First, the section on Descriptive Data Analysis explains 
our approach to categorizing and analyzing district capital 
investment plans, to address Research Question 1. Next, the 
section on Qualitative Data Analysis describes our qualitative 
approach and presents evidence to address Research Questions 2 
and 3. The section on Quantitative Data Analysis reports on the 
impact of capital investments on student outcomes, addressing 
Research Questions 4 and 5. Finally, the “Discussion and 
Conclusion” section discusses the findings and concludes with 
policy implications. 

Literature Review
Early reviews noted mixed evidence on whether capital spending 
improves student performance, partly due to methodological 
challenges in isolating causal impacts (Jackson, 2020). 
However, a growing body of U.S. studies indicates that certain 
infrastructure investments can yield academic gains. School 
capital investments have been shown to increase student 

academic achievement in California (Cellini et al., 2010) and 
Michigan (Hong & Zimmer, 2016). A large-scale analysis of 29 
states found that passing school capital bonds raised test scores 
on average, with larger benefits in high-poverty districts (Biasi 
et al., 2025). In Connecticut, a school construction boom was 
associated with improved reading scores, although math gains 
were not significant (Neilson & Zimmerman, 2014). Consistent 
with these patterns, a Los Angeles study of renovations and new 
construction of school facilities observed modest but significant 
test score gains and increased student attendance (Lafortune & 
Schönholzer, 2022). 

A critical subset of capital spending focuses on heating, 
ventilation, and air conditioning (HVAC) upgrades to ensure 
comfortable and healthy classrooms. Research shows school 
investments in air conditioning may contribute to student 
learning through mitigating the negative impacts of heat (Park 
et al., 2020). Biasi et al. (2025) report that capital projects 
addressing basic infrastructure, such as installing HVAC systems 
or improving ventilation, have a significant positive impact on 
test scores. Barrett et al. (2019), in a global review, similarly 
conclude that safe, well-ventilated, and optimally designed 
learning spaces can boost student performance. 

Yet, several rigorous evaluations have found only modest or 
delayed academic impacts of large capital programs. In Texas, 
Martorell et al. (2016) observed “little evidence” that extensive 
school facility spending boosts test scores. Similarly, an Ohio 
construction initiative initially saw slight drops in student 
proficiency during the disruptive construction phase, with test 
scores only rebounding a few years after project completion 
(Conlin & Thompson, 2017). Therefore, the literature highlights 
both encouraging impacts and cautionary null results: targeted 
capital improvements, especially those enhancing the core 
learning environment (such as classrooms, climate control, and 
hazard mitigation), tend to support student success, whereas 
more peripheral or ineffectively implemented projects show 
limited educational returns

Methods: Descriptive Data 
Analysis

Coding Capital Investment Plans
To answer Research Question #1, we coded districts’ capital 
investment plans using ARP-ESSER budget data. We aimed to 
identify how districts made capital investments, including (1) 
the type of investments, (2) the level of investments, and (3) the 
locus of decisions (districts vs. schools). 

Our coding was primarily based on the Connecticut State 
Department of Education’s (CSDE) administrative budget 
document from 2021.1 This dataset includes variables 
including fiscal year, district name and code, grant, allocation, 
expenditure, object, purpose, location code, priority, use of 
funds, description, item quantity, cost, and line-item total. 
We supplemented these data with a dataset that shows funds 
separately by the five priority areas, including “Priority 1, 
Learning Acceleration, Academic Renewal And Student 

Full Report
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Enrichment,” “Priority 2, Family and Community Connections,” “Priority 3, Social, Emotional, and Mental Health of Students and 
Staff,” “Priority 4, Strategic Use of Technology, Staff Development and the Digital Divide,” and “Priority 5, Building Safe and Healthy 
Schools.” For some districts, these data reported what the allocation is specifically budgeted for, when the expenditure was made, and 
who made the decision; however, these data are not available for all districts, so we used them only as supplementary. Still, they help us 
identify school-level capital investments, the year of capital investments, and whether districts or schools made the capital investment 
decisions. 

We started coding by identifying capital investments across the various files. While many capital investment expenditures were listed 
under “Priority 5, Building safe and healthy schools,” we searched for capital investment in the other four priority areas as well. In 
order to do so, we developed a working definition of “capital investment.” While there is no consensus, the literature suggests that 
capital expenditure is an outlay of significant value (e.g., $5,000 or more) that results in the addition of a capital asset held or used 
for more than one year (Marlowe et al., 2009). According to the Governmental Accounting Standards Board (GASB), examples of 
capital investment include land, improvements to land and easements, buildings and building improvements, vehicles, machinery, and 
equipment, works of art and historical treasures, infrastructure, and other tangible and intangible assets. 

In our case, we did not impose a $5,000 value cutoff because we do not always have cost information. However, we coded budget items 
as capital investments only if the investment clearly adds to the district or school capital assets. Also, it is not always clear to us what 
budget item can be used “for more than one year.” However, if a budget item (e.g., software for a tutoring program) serves a particular 
program that may not repeat for more than one year, we do not code it as a capital investment. Two research team members met to 
resolve inconsistencies in cases of high ambiguity in coding an expenditure as a capital investment. These coding results help describe 
the type of investment, not define the capital investment as examined in the evaluation of the impact of capital investment on student 
outcomes. 

To answer Research Question #5, we must identify the “type” of capital investment. The literature has categorized capital projects by 
the object of expenditure (Zimmer et al., 2011). However, we do not systematically observe the objects of capital spending in the data. 
Instead, we categorize capital spending by purpose as reported in the administrative documents. First, the “use of funds” variable 
shows a brief description of the purpose of funds, such as “improving air quality” and “addressing learning loss.” We use this variable to 
categorize capital investments. Second, as an alternative, we use the “priority” variable to categorize capital investment into five priority 
areas, which form a broader, more heterogeneous grouping of capital spending. 

Findings: How did Districts Spend Funds?
Table 1 shows the summary statistics for the main variables in the coded 2021 capital investment plan data. The original capital plan 
data are organized by budget item. We aggregate the data to the district level. We scale the capital budget allocation, expenditure, and 
cost by district enrollment, creating new variables showing budget allocation per pupil, budget expenditure per pupil, and budget cost 
per pupil. Budget allocations show districts’ legal authority to spend funds on capital investments; budget expenditures record districts’ 
actual cash outlays; and budget cost reflects the economic value of budgetary resources consumed during the fiscal year. The budget 
allocation per pupil has a mean of $2,125.4 and a standard deviation of $1,541.4 in 2021 dollars. The budget expenditure per pupil and 
cost per pupil are lower than the allocation per pupil because capital investment plans were in the process of implementation as of 2021, 
and thus, many of the authorized funds had not yet been spent or consumed. 

TABLE 1 SUMMARY STATISTICS FOR THE 2021 APR-ESSER CAPITAL PLANS
Variable Mean Std. dev. Min Max

Number of students 3782.381 4317.327 73 20051

Allocation 10300000 20300000 114528 100000000

Expenditures 631730.5 2366044 0 15800000

Cost 419748.2 2114657 13.4 45600000

Allocation per pupil 2125.476 1541.399 205.823 5990.734

Expenditure per pupil 137.216 246.270 0 4017.857

Cost per pupil 100.846 235.610 0.052 3568.829

Note: N=126 districts. 

Relative to budget cost, budget allocations and expenditures are more informative indicators of capital investment activity because they 
capture planned and realized capital spending. Table 2 shows the top 10 school districts by capital investment level. Panel (A) presents 
the list of capital investments by budget allocations per pupil. The Achievement First Hartford Academy District, Hartford School 
District, and New Britain School District claim the top three. Panel (B) shows the top 10 districts by capital investment expenditure per 
pupil. The top three districts that spent the most of their capital funds as of 2021 are the Sharon School District, the Highville Charter 
School District, and the Franklin School District.
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Panel (A) Allocation per 
pupil 

District Name

 $                           5,990.73 Achievement First Hartford 
Academy District

 $                           5,559.67 Hartford School District

 $                           5,174.22 New Britain School District

 $                           5,158.44 Bridgeport School District

 $                           5,034.95 New London School District

 $                           4,876.88 Norwich School District

 $                           4,861.31 Waterbury School District

 $                           4,647.49 Park City Prep Charter School 
District

 $                           4,583.25 Achievement First Bridgeport 
Academy District

 $                           4,461.04 Sharon School District

Panel (B) Expenditures 
per pupil

District Name

 $                           4,017.86 Sharon School District

 $                           1,215.98 Highville Charter School 
District

 $                              961.41 Franklin School District

 $                              892.11 Hartford School District

 $                              644.96 Common Ground High School 
District

 $                              589.32 The Bridge Academy District

 $                              478.91 Brooklyn School District

 $                              465.96 Derby School District

 $                              465.12 Lisbon School District

 $                              458.94 Putnam School District

TABLE 2 TOP 10 SCHOOL DISTRICTS BY THE LEVEL OF CAPITAL INVESTMENT

Figure 1 shows the type of capital investment by the use of funds and priority areas. Panel (A) presents a histogram for all the major 
types by the use of funds as designated in the original capital investment plan data. The top five categories, from high to low, include 
(1) education technology, (2) addressing learning loss, (3) improving air quality, (4) health and safety of students, staff, and educators, 
and (5) facility repairs or improvement to minimize disease spread. Panel (B) shows a histogram of capital investment types across the 
five priority areas. The top three categories are priority 5, building safe and healthy schools; priority 4, strategic use of technology, staff 
development, and the digital divide; and priority 1, learning acceleration, academic renewal, and student enrichment.

FIGURE 1 DISTRIBUTION OF CAPITAL INVESTMENT TYPES BY OBJECTIVES AND PRIORITY AREAS. 
PANEL (A)
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FIGURE 1 DISTRIBUTION OF CAPITAL INVESTMENT TYPES BY OBJECTIVES AND PRIORITY AREAS. 
PANEL (B)  

The third objective of coding plans is to identify the locus of decisions, i.e., whether the district or the school made the capital 
investment decisions. Figure 2 shows the locus of decisions for capital investment. Districts are the most frequent decision-makers; 
a mix of districts and schools comes next; schools ranked last. This indicates that capital investment decision-making is a centralized 
process driven mainly by districts rather than schools.

FIGURE 2 DISTRIBUTION OF CAPITAL INVESTMENT BY LOCUS OF DECISION
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Methods: Interviews
Interview Sample and Data Collection 
We interviewed school district leadership in 12 school districts 
in Connecticut to provide context to the capital allocations. 
We selected 16 districts to recruit, using categorized data on 
budget allocations to select districts with mid-range and high 
per-student allocations for capital projects. We reached out to 
superintendents by email, and district leadership in each district 
that agreed to participate determined the most appropriate 
staff member(s). Our final sample includes 17 district leaders, 
including superintendents, assistant superintendents, facilities 
directors, and finance directors, across 12 school districts with 
capital allocations.2 Table 3 provides descriptive statistics for the 
full set of districts included in the interview sample. The districts 
in the interview sample allocated $2,753 per pupil for capital 
spending using ARP-ESSER funds.

TABLE 3. SAMPLE CHARACTERISTICS FOR THE 
QUALITATIVE DATA ANALYSIS

Sample Characteristic Total

Number of Students 3,426

Serves grades 1-8 12

Serves grades 9-12 10

Number of Operational 
Schools

7.08

Number of (FTE) Teachers 280

Per Pupil ARP-ESSER Capital 
Allocation

$2,753.47

Number of Districts 12

Racial Demographics %

     % White 48

     % Black/African American 9

     % Hispanic 34

     % Asian American or 
Pacific Islander

4

     % American Indian, 
Alaskan Native, Native 
Hawaiian

0.00

     % Reported Two + Races 5

Note: The per-pupil allocation is calculated based on the original data, 
not the data updated in 2024.

Interviews were conducted between January and August of 
2024, near the end of spending using the ARP-ESSER funds. 
Interviews followed a semi-structured interview protocol, 
with a set of questions asked of each participant but room for 
participants to discuss what was most salient in their role and 
context. These interviews averaged approximately 50 minutes 
and covered the budget planning process, including who was 
involved and how the district determined their priorities; the 
role of COVID-19 in shaping their decisions; their perspective 
on how the ARP-ESSER funding (specifically the capital 
allocations) affected students and staff; and any challenges they 

faced in spending the funding as planned. Due to the timing of 
the interviews, several years out from the initial planning and 
application phase of the ARP-ESSER funding process, we were 
able to capture information on what districts had already spent 
and the challenges they faced in spending the money. In a few 
cases, turnover in leadership meant that the participants were 
unable to speak to the initial planning process.

Interview Data Analysis 
Each interview transcript was coded systematically using a 
structured primary codebook using MAXQDA qualitative data 
analysis software. The structured codebook covered broad 
topics related to the initial research questions, as well as themes 
identified during an initial thematic analysis of each interview 
transcript. The goal of primary coding is to systematically tag 
each segment of the interview for overarching themes that can 
then be analyzed systematically for the range of experiences, 
and when appropriate, frequency. For example, the codebook 
included a code for “challenges with implementation,” as well as 
specific challenges identified in the thematic analysis, “funding 
deadlines,” “community support,” “paperwork process,” 
“changing costs of facilities investments.” This allowed us to 
identify the number of districts who experience certain barriers, 
understand any distinct patterns in the barriers experienced, 
while also leaving space for new themes to emerge from the data. 

Finally, we developed an analytic profile for each district, 
identifying evidence (or the absence of evidence) for each 
of our thematic findings. This allowed us to compare across 
districts and identify commonalities across districts and identify 
hypotheses to explain any unique experiences. Within the 
report, we maintain participant (and district) confidentiality 
by only reporting overall summary statistics and removing 
any identifying information from the results. In some cases, 
quotes are trimmed for brevity or to maintain participant 
confidentiality. Trimmed quotes are indicated using square 
brackets.

Findings: Was COVID-19 a 
crucial element in deciding to 

invest in capital projects? 
Each round of ESSER funding aimed to support district needs 
during and following the COVID-19 pandemic; however, district 
responses to funding needs varied. In some cases, districts 
responded to the COVID-19 pandemic with one-time needs 
to meet pandemic health requirements. In other cases, the 
COVID-19 pandemic accelerated spending needs that were 
already known to districts but were not a priority given budget 
gaps. 

Spending Directly Related to Pandemic 
Needs
All but three districts in our sample had short-term capital 
spending needs based on the existing crisis. For example, 
districts chose to upgrade technology for distance learning, 
change desk structures from tables to individual desks, and 
some districts implemented outdoor learning spaces to 
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minimize the spread of COVID-19. Many of these early priorities 
included technology needs to facilitate virtual and hybrid 
learning and connectivity through software purchases and 
hotspot installation. Other shorter-term investments included 
individual desks to replace collaborative tables to allow for social 
distancing, construction of outdoor learning spaces, and smaller 
facility changes such as replacing hand dryers with paper towel 
dispensers. One staff member described these changes: 

“I mean, a lot of schools moved away from the individual 
desk because you’re promoting cooperative learning. And 
because of social spacing you had to buy desks […]. So, there 
was some short-term funding that you had to spend money 
on in order to follow the state and federal guidelines when it 
came to things like social distancing that came to the health 
protocols that you knew that were going to be short term.”

These districts knew they would eventually go back to 
collaborative table spaces, and in-person learning; however, 
in order to comply with state and federal regulations they had 
to spend their funds on some of these short-term changes. The 
three districts that did not need to invest in these changes noted 
previous investments in technology that allowed them to focus 
on other capital needs.

Larger capital investments take longer to implement; therefore, 
much of the earlier spending was focused on immediate learning 
needs. For example, many districts focused on hiring staff and 
developing programs that would target immediate problems with 
chronic absenteeism and learning loss. These districts focused 
early on mitigating the most obvious student needs while they 
worked on plans for longer-run capital investments. Therefore, 
immediate effects of these learning investments may show up 
before we see any benefits from the longer-term investments 
related to capital improvements. As one staff member explained, 
it was a balancing act of priorities, “But when you try to balance 
your facility needs, with your technology needs, with your 
learning loss needs, with the health needs, there’s a balance 
there.” Districts worked to balance the more obvious and 
immediate learning needs with investments in buildings which 
would improve safety for students and staff long-term.

Long-term Investments Based on Existing 
Need
All but one district described an existing long-term general 
strategic plan, or specific facilities plan, which highlighted needs 
for building improvements. Many of these districts described a 
lack of funding for large capital investment projects, some citing 
challenges with board support and the need to plug staffing 
and other programmatic budget holes before investing in their 
facilities priorities. However, the pandemic as well as access 
to ARP-ESSER funding for facility improvements accelerated 
already existing facility priorities. That is, districts knew that 
these improvements needed to be made to improve their 
facilities; however, it was never top of the priority list when it 
comes to spending limited district resources. The ARP-ESSER 
funding, as well as the health department recommendations for 
healthy learning environments, allowed districts to move these 
facilities improvements, such as HVAC upgrades, rug removal, 
mold remediation, and other maintenance needs, to the top of 
the list. 

Findings: Were there 
perceived impacts of ARP-
ESSER capital spending on 

student outcomes?
While some district staff were clear on the value of these facilities 
improvements for stopping the spread of the pandemic, and 
preventing future virus circulation, other staff were less clear 
on what the impact of these funds will have. All district staff 
highlighted the need to make these improvements, despite the 
lack of obvious outcome metrics. For example, one district staff 
member explained,

“I honestly have no idea if that made an impact or not, 
but it was something that the funds could be used for. So 
we invested in it because we usually didn’t have that type of 
funding to invest prior to.”

Districts do not often get opportunities to spend large sums of 
money at once for capital projects. One district staff member 
explained,

“It really made you look critically at overall operations, 
academic achievement, social, it made you look at everything 
with a very critical eye and with a sense of urgency […] And 
I think creating a greater sense of urgency which I think 
this community specifically needed help accelerate, maybe 
something that would take in 5 to 10 years to really address 
the way we’re dressing now if that makes sense.”

Typically, capital projects require gaining local support for a 
special bond, something many districts have struggled with in 
the past. This funding provided an opportunity for some districts 
to make improvements to buildings that were necessary long 
before the pandemic. 

While districts were clear on the impact of programmatic 
spending, such as reducing learning loss or improving 
attendance, the benefits of facilities investments were often 
qualitative in nature. For one, districts highlighted community 
feedback on improved facilities. There were also health metrics, 
including air quality measures, that districts could report as 
outcomes related to HVAC investments. However, a few districts 
highlighted that equity is one concern when it comes to facilities 
improvements. One staff member explained, 

“You know, nice-to-haves kind of fall by the wayside when 
you’re going for critical dollars and you’re trying to get equity 
across the board. My goal aside from the pandemic is, to give 
every kid in this district the same learning experience. So that 
means if you’re sitting in a classroom and it’s 72 degrees, a kid 
across town hopefully is sitting in a classroom at 72 degrees 
and not in a school that doesn’t have air-conditioning.”

While safety during the COVID19 pandemic was certainly 
a concern, districts also considered the long-run impact of 
inequitable air quality in school buildings and the impact on 
student learning long-term. Focusing on building improvements 
not only made students safe during COVID-19, but we may 
also see improvements in equity across the board in terms of 
facilities. While many districts rely on community support for 
building improvements, providing these grants to allow for much 
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needed facilities upgrades allow for districts previously unable 
to prioritize facilities improvements to make these much-needed 
investments.  

One district explained that without the ARP-ESSER funds, they 
would have never been able to make the investments in HVAC 
that were essential to their air quality improvements.

“The air conditioning for some of our schools, we could 
never have done that without ESSER or even though we had-- 
we had other things that came along that helped us with that, 
um, ESSER helped us tremendously with being able us to put 
that into the plan that we’re executing now.”

That is, nearly all of the districts we interviewed had existing 
strategic plans that included building improvements. Whether 
that was HVAC installation or upgrading of HVAC to be up 
to current standards, nearly all districts hoped to fund these 
priorities eventually. The ARP-ESSER funds allowed them to 
take on those projects they otherwise would not have been able 
to fund without taking away from other critical needs. However, 
these investments take time. They explained that it will “be 
another couple of years, I think before all of that is actually 
done.” 

Some districts also used this opportunity to fund new projects 
that were unrelated to the pandemic. For example, districts 
opted to create infrastructure to support new programs, 
including a pre-K program in one district, and a career-tech 
program in another. These investments were based on a 
documented need in the district, and may lead to improvements 
in terms of achievement, attendance, and graduation outcomes. 
While unrelated to the COVID-19 pandemic, we might expect 
to see academic benefits as a result of these long-term program 
additions. Similar to other infrastructure investments, new 
buildings and programs take time to develop, and therefore 
student outcomes may be delayed by a year or two. 

Challenges: Timeline and Process of 
Implementation
While most of the districts we interviewed had plans for 
spending funding on building improvement and other capital 
investments, every district we talked with encountered 
challenges in making the large-scale capital investments one 
might expect given this large influx of money. It seemed intuitive 
that large, one-time funds would be used for infrastructure 
investments that would be impossible to achieve on a typical 
operating budget. However, the districts we have interviewed 
thus far have all faced roadblocks to these types of expenses. 
While all the districts we interviewed anticipated that using 
these one-time funds for sustained needs would eventually 
lead to budgetary challenges, in a crisis, at least one of the 
districts felt these staffing needs were highest priority when 
given additional funds. Many districts had to first focus on their 
pressing challenges, such as absenteeism, a lack of connectivity 
throughout the district, and insufficient technology. This delayed 
efforts to make capital investments in buildings and schools.

Even the districts that wanted to spend the funding on expensive 
capital investments, such as HVAC installation in older schools, 
struggled to achieve this goal. All districts reported challenges 
related to the time it takes to make larger capital investments, 

and nearly all districts reported challenges related to inflated 
bids during the COVID-19 pandemic which made projects more 
expensive than they initially budgeted. One district described 
the long process through which they requested the budget 
item, received bids for the project that well exceeded what they 
expected it to cost, and then had to wait for the new budget 
amount to be approved. Given the short timeline to spend these 
funds, just a few years, some districts struggled to get through 
the process with rising construction and material costs. Another 
district explained that in order to actually meet the timeline 
of the funding, districts needed to already be in process to 
completing such a project before the ESSER funding appeared,

“So, you really had to already be motivated thinking that 
you were using some type of local funds to do the work. 
And just so happened, the grant became available and you 
otherwise, they have the engineer designs done. You already 
had to have a referendum or for us, we would needed 
a referendum because we’re a referendum town for the 
taxpayers to say this is something they support. So, there’s no 
way we could ever met that timeline.”

Some districts were able to prepare these plans in time for the 
ARP-ESSER funding round; other districts made choices to 
focus on improvements they could make internally, foregoing 
larger projects that would require outside contractors. 

Nine out of the 12 districts we interviewed struggled with the 
short timeframe they had to spend these funds on longer-term 
capital investments. The process takes time, and many districts 
felt as though contractors took advantage of districts that needed 
to spend this money in a short time frame. For example, one 
superintendent explained,

“We certainly saw it [HVAC installation] as a top priority 
but having said that it was not a quick, uh, and it still is 
extremely slow. So, we have funding now. We, uh, we, but-- 
but it takes a tremendous amount of work before you can do 
anything to add improvements to the air quality. You have 
to go out to bid and of course, I believe that, um, vendors, uh, 
have taken advantage of that because they know that districts 
have more money than we’ve ever had.”

Part of the problem is the lack of previous investment in school 
infrastructure. Several districts highlighted the state of their 
schools required such extensive changes, that they could not 
make the necessary improvements with their allotted budgets or 
timeframes. For example, one district staff member explained,

“…what we’re finding is because of the age of our buildings. 
It’s not a matter of just placing an air conditioner into a 
school that’s 100 years old. You have to get into the actual 
structure of the building. Um, you have to go into the piping, 
you go to the electrical and that is much more costly than we 
could have ever imagined.”

When districts were unable to make the large changes they 
hoped, they worked to make smaller changes that they hoped 
would lead to improved air quality. For example, one district 
staff member reported that they were unable to make the 
larger air-quality improvements they hoped to make, due to 
contracting bids coming in higher than they budgeted for that 
line item. Instead, they made “minor repairs, with circulation 
fans and things like that” in an effort to improve air circulation 
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during the pandemic. These short-term fixes were not what they were hoping for, and they have included the larger repairs in their 
strategic plans but will need to seek alternative funding to complete these projects. 

These findings suggest that it may take several years to observe effects of these funding allocations on student outcomes, given the 
delay in spending on these longer-term investments. If districts were slow to implement these changes, we would not see any effects 
on student outcomes in the years immediately following the ARP-ESSER allocations. However, given many of the districts eventually 
spent the money as expected, or put these plans into their strategic plans, we might expect to see effects a year or two later than initially 
anticipated. 

Methods: Quantitative Data Analysis
To answer Research Questions 4 and 5, we conducted a quantitative data analysis of the impact of capital investment on student 
outcomes. 

Data and Sample
We used the capital investment plan data in the quantitative analysis by matching it with student-level outcomes. The capital plan data 
includes budget allocation, expenditure, and cost for capital investments by district. Only 265 out of 972 observations report specific 
school names. About half of the school districts reported the starting years of capital investments: 578 out of 972 reported 2020, 2021, 
and 2022.

We obtained the student-level data from CSDE. The student demographics data include student characteristics, such as gender and 
race, for the school years 2017-18 and 2023-24. We use the October demographics data in the following analyses. There are four sets 
of student outcomes data: assessment, attendance, courses, and discipline. The assessment data are from 2017-18 to 2023-24 but are 
unavailable for 2019-20. We use the Vertical Scale Scores for all the assessment outcomes for grades 3 to 8. The attendance data include 
monthly observations from September to May from 2020-21 to 2023-24. In the following data analysis, we aggregate attendance data 
from the month to the year level. The outcome variable is student attendance rate, measured as the number of attendance days divided 
by school days per student per year. Moreover, we have discipline data for the period between 2017-18 and 2023-24. For the discipline 
outcomes, we count the number of discipline events per student per year. Finally, the course data cover the years between 2017-18 and 
2022-23. However, we excluded course data from the quantitative analysis because grades were inconsistently recorded across grade 
levels and subjects. Assessment data from standardized tests served as measures of student achievement. 

We merged the district capital plan data with the student demographics by district and year. We then merged that data with each of the 
three sets of student outcome data separately. The resultant data sets include student-level observations by year. We ensure that the 
outcome data are measured after the capital plan data by matching the capital plan data from the calendar year 2021 with the outcome 
data measured in the school year 2021-22, and so on. 

Model Specification
We use an event study and a difference-in-difference analysis to estimate the impact of district capital investment on student outcomes. 
We must measure the treatment variable of capital investment by school district and by year, Treatst. Ideally, we would measure the 
capital investment stock, such as school buildings or A/Cs, and then estimate its impact on capital expenditure in the first stage, with 
the second stage estimating the effect of capital expenditure on student outcomes. However, we do not systematically observe all 
the capital investments in the sample. For instance, we do not have a reliable count of school buildings or A/Cs from the sample. To 
proceed, we define the capital investment treatment dummy, Treat_st, to indicate that a district had a positive budget allocation amount 
in the capital investment plan for the first year t between 2017 and 2024. We then estimate a reduced-form model as specified below.

 Stock Image
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Event Study
yigst=∑3

j=-2γjTj,st+Xi θtκ+δi+ Φgt+λgs+ηigst

Where yigst is an outcome for student i in grade g of district s in year t. Tj,st represents a series of j yearly lead and lag indicators for when 
students were treated by capital investment of school district s in year t. The sample period covers 2 years before and 3 years after the 
capital investment for the attendance rate sample. For assessment and discipline outcomes, the sample period covers 5 years before 
and 3 years after the capital investment3. For the subsample analysis by purpose of capital investment, due to sparse observations at the 
beginning and end of the period, we limit the sample period to t-2 to t+2 for the attendance rate and to t-4 to t+2 for assessment and 
discipline outcomes.

In addition, Tj,st   equals 0 indicates the year of treatment. Tj,st  equals -1 represents the omitted reference category. δi is student fixed 
effects, which can absorb time-invariant student-level heterogeneity, such as ability and family background, that affects both district 
placement and student outcomes. Φgt is grade by year fixed effects to account for common shocks that differ by grade, including testing 
regimes and statewide curriculum differences. λgs is a vector of grade-by-district fixed effects to absorb time-invariant differences 
across grades within districts, such as those between elementary and middle school grades. Xi is a vector of control variables, including 
a student’s gender, race, free lunch eligibility status, English learner status, and disability status. Because some of these student 
characteristics are time-invariant, we interact them with a linear time trend, θt,  to allow for differential trending in outcomes over 
time. ηigst  is a random disturbance term. We clustered standard errors by district in all specifications to account for correlations in the 
outcomes within districts4 .

Diff in Diff
yigst=β1Treatst+β2(Treatst*Trendt)+Xiθtκ+δi+ Φgt+λgs+εigst

Where yigst is an outcome for student i, in grade g, district s, and year t. Treatst is a dummy indicating whether students were treated 
by capital investment in district s in year t. Treatst*Trendt is the treatment indicator interacted with a linear time trend that counts the 
number of years since treatment. δi is student fixed effects.  Φgt is grade by year fixed effects. λgs is a vector of grade-by-district fixed 
effects. εigst is a random disturbance term. In all specifications, we clustered the standard errors at the district level. The coefficients of 
key interest are β1 and β2. 

To explore whether the effects on student outcomes vary by the type of capital investment, we rerun the models for the top three most 
common types of capital investment. Based on the “use of funds” variable from the capital plan data, the top three common types of 
capital investments by purpose include: “educational technology,” “addressing learning loss,” and “improving air quality.”5 .”  We did 
not report results for the remaining types of capital investment because those types are less frequently observed, and there is a lack of 
variation in the capital investment treatment variable. 

We have taken steps to address several challenges in adequately estimating the impact of district capital investment on student 
outcomes. First, we estimated the treatment variable using the budget allocation to capital investment. We thus assume a district had 
some capital investment in a year if it was allocated any money to capital investment in its budget plans. Two caveats follow. One is that 
the treatment dummy does not reflect the amount of budget allocation or expenditure to capital investment. In the DiD model, we will 
use the budget allocation or expenditure per student as an alternative treatment variable. Another is that the treatment dummy is based 
on budget allocation to capital investment, which may differ from capital expenditure and costs over time. In other words, it shows what 
districts planned to do but does not capture the timing of capital investment implementation. The models thus estimate intent-to-treat 
effects of the capital investment. However, our qualitative analysis provided valuable insights into the implementation process. 

Second, we do not observe the timing of treatment across all districts, i.e., the start date of capital investments in the capital plan data. 
About half of the districts reported the year they initiated the capital investment, while others did not specify a particular year. To 
obtain more information, we emailed 20 districts with the largest number of capital projects with missing starting years in March 20256. 
We asked them to identify the starting years for the list of capital projects in our sample, which ranged from 6 to 40 per district. We 
received valid responses from 8 districts. We added the information on the starting years to the sample. 

In the results presented below, we assume that districts that have not reported specific years of capital investment have followed the 
state guidelines and began their capital investments in 2021. Among the 8 districts that responded to our emails above, 7 reported 
starting the capital projects in 2021, suggesting that our assumption of 2021 as the starting year is plausible. Under this assumption, 
the treatment-onset years in the sample are 2021, 2022, and 2023. Due to the significant variation in the starting years and missing 
values in the initial year, we cannot rely solely on DID analysis, as the exact start date of the treatment is unknown. Additionally, capital 
investments may take time to materialize after the districts receive state funding. Therefore, we use the event study analysis as the 
primary empirical strategy, which allows more flexible assumptions about the timing of the treatment. 

Third, we have a relatively short post-treatment window because our student outcomes data end with the 2023-24 school year. In 
the sample, we have data for 3 years before treatment and 3 years after treatment. If a district started a capital investment in 2022, 
which most districts did, we would have only 2 years to observe the impact on student outcomes. Given that capital investments may 
take longer to materialize, the short window of post-treatment periods may limit the impacts we may detect in the quantitative data 
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analysis. This challenge becomes clearer when considering, as mentioned in the qualitative part, that some districts may have lagged in 
implementing the capital investment plans, which may not have started until 2022 or 2023. 

Table 4 shows the summary statistics of the student-level variables for the three samples of attendance, assessment, and disciplines in 
panels (A), (B), and (C), respectively. Across the three samples, the treated districts have more students who receive free or reduced 
lunch. The treated districts also have more English learners in the attendance sample. Due to the large sample sizes, we conducted the 
data analyses using UConn’s High Computing Power (HPC) service.

TABLE 4. SUMMARY STATISTICS FOR THE QUANTITATIVE DATA ANALYSIS
Panel (A) 
Attendance

All Districts Treated Districts Untreated Districts

Variable N Mean Std. dev. N Mean Std. dev. N Mean Std. dev.

Attendance Rates 1,980,884 0.923 0.107 1,775,610 0.920 0.110 205,274 0.945 0.072

English Learner Status 1,980,884 0.097 0.296 1,775,610 0.104 0.306 205,274 0.029 0.169

Disability Status 1,980,884 0.165 0.371 1,775,610 0.167 0.373 205,274 0.146 0.353

Free Reduced Lunch 
Status

1,980,884 0.424 0.494 1,775,610 0.451 0.498 205,274 0.197 0.398

Female 1,980,884 0.486 0.500 1,775,610 0.485 0.500 205,274 0.494 0.500

Male 1,980,884 0.514 0.500 1,775,610 0.515 0.500 205,274 0.505 0.500

Panel (B) 
Assessment 

All Districts Treated Districts Untreated Districts

Variable N Mean Std. dev. N Mean Std. dev. N Mean Std. dev.

SBELA Score 1,312,334 2508.196 112.887 1,177,860 2503.018 112.933 134,474 2553.552 101.795

SBMATH Score 1,304,941 2502.342 112.560 1,170,793 2496.689 112.249 134,148 2551.672 102.794

English Learner Status 1,304,941 0.091 0.287 1,170,793 0.099 0.298 134,148 0.022 0.148

Disability Status 1,304,941 0.148 0.355 1,170,793 0.149 0.356 134,148 0.132 0.339

Free Reduced Lunch 
Status

1,304,941 0.424 0.494 1,170,793 0.452 0.498 134,148 0.185 0.389

Female 1,304,941 0.490 0.500 1,170,793 0.490 0.500 134,148 0.489 0.500

Male 1,304,941 0.510 0.500 1,170,793 0.510 0.500 134,148 0.510 0.500

Panel (C) Discipline All Districts Treated Districts Untreated Districts

Variable N Mean Std. dev. N Mean Std. dev. N Mean Std. dev.

ISS 244,446 0.488 0.500 229,660 0.480 0.500 14,786 0.613 0.487

OSS 244,446 0.370 0.483 229,660 0.373 0.484 14,786 0.318 0.466

EXP 244,446 0.012 0.107 229,660 0.011 0.106 14,786 0.018 0.132

English Learner Status 244,446 0.099 0.299 229,660 0.103 0.304 14,786 0.040 0.196

Disability Status 244,446 0.282 0.450 229,660 0.281 0.450 14,786 0.290 0.454

Free Reduced Lunch 
Status

244,446 0.672 0.469 229,660 0.687 0.464 14,786 0.446 0.497

Female 244,446 0.326 0.469 229,660 0.330 0.470 14,786 0.275 0.446

Male 244,446 0.673 0.469 229,660 0.670 0.470 14,786 0.724 0.447
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Findings: Do Capital Investments Affect Student Outcomes? Did 
the Impact Vary by Type of Investment?

Impact on Attendance 
Figure 3 reports the event-study estimates of the effects of capital investment on student attendance rates by year. Panel (A) presents 
the results for the total sample, which show positive, statistically significant effects of capital investment on student attendance rates 
in the subsequent 1 and 2 years. The effect size is about 0.5%. Panels (B), (C), and (D) show the results for the subset of samples by the 
purposes of capital investment, “education technology,” “addressing learning loss,” and “improving air quality,” respectively. In Panel 
(C), we observe a positive, statistically significant effect of capital investment on attendance at the onset and in the first years for the 
subsample of “addressing learning loss.” 

FIGURE 3 EVENT STUDY ESTIMATES OF THE IMPACT OF CAPITAL INVESTMENT ON STUDENT 
ATTENDANCE RATE

Table 5 shows the DiD estimates of the impact of capital investment on student attendance rates in the first column7. The treatment 
dummy shows a positive yet statistically insignificant effect (t-value of approximately 1.6). The coefficient is about 0.005, indicating that 
the planned capital investment increases student attendance by approximately 0.5 percentage points per year.
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TABLE 5 IMPACT OF CAPITAL INVESTMENT ON STUDENT OUTCOMES: DID ESTIMATES
VARIABLES Attendance 

Rate
SBELA SBMATH ISS OSS EXP

Treatment 0.005 0.114 -1.665 0.021 -0.023 -0.001

(0.003) (2.000) (2.071) (0.022) (0.021) (0.004)

Treatment* 0.001 1.287 -1.665 0.005 0.015 0.005

time trend (0.001) (1.201) (2.071) (0.019) (0.020) (0.004)

Controls Yes Yes Yes Yes Yes Yes

Observations 1,863,113 1,209,358 1,201,731 159,814 159,814 159,814

R-squared 0.733 0.896 0.913 0.542 0.529 0.396

Fixed effects for students, grade by year, and grade by district are included but not shown. Control variables include free or reduced lunch status, 
disability status, English learner status, and race and gender interacted with a linear time trend. Robust standard errors, clustered by district, are in 

parentheses. *** p<0.01, ** p<0.05, * p<0.1.

Impact on Assessments
We have two measurements of student assessment outcomes: SBELA and SBMATH. We selected these two outcomes because each 
accounts for 43% of the sample, for a total of 86%. Figure 4 shows the event-study estimates of the impact of capital investment on the 
SBELA summative assessment. Figure 5 presents the event-study estimates for the SBMATH summative assessment . Across the types 
of capital investment, we find no statistically significant effect of capital investment on the student assessment outcomes.

FIGURE 4 EVENT STUDY ESTIMATES OF THE IMPACT OF CAPITAL INVESTMENT ON ASSESSMENT 
OUTCOMES: SBELA SUMMATIVE ASSESSMENT
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FIGURE 5 EVENT STUDY ESTIMATES OF THE IMPACT OF CAPITAL INVESTMENT ON ASSESSMENT 
OUTCOMES: SBMATH SUMMATIVE ASSESSMENT

The results are robust when using assessment outcomes as measured by SAT Acct ELA and SAT Acct Math, representing 7% each in the sample. These 
results are available upon request. 
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Impact on Discipline
We estimate the impact of capital investment on three student discipline outcomes: in-school suspension, out-of-school suspension, and 
expulsion sanctions. Figure 6 shows the event-study results for in-school suspension, which indicate no statistically significant effect of 
capital investment. 

FIGURE 6 EVENT STUDY ESTIMATES OF THE IMPACT OF CAPITAL INVESTMENT ON STUDENT 
DISCIPLINE OUTCOMES: IN-SCHOOL SUSPENSION (ISS)
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Figure 7 shows no statistically significant effect of capital investment on out-of-school suspension. If anything, we observe a negative 
and statistically significant effect in the treatment onset year for the subsample of “improving air quality.”

FIGURE 7 EVENT STUDY ESTIMATES OF IMPACT OF CAPITAL INVESTMENT ON STUDENT DISCIPLINE 
OUTCOMES: OUT-OF-SCHOOL SUSPENSION (OSS) 
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Figure 8 shows a positive and statistically significant effect of capital investment on expulsion sanctions two years after the investment, 
for the “education technology” subsample in Panel (B) . While it may seem contrary to expectations, we urge caution in interpreting this 
finding because of the sparseness of expulsion sanction events in the sample (approximately 1.2%). The large number of regressions in 
the analysis may also lead to type I errors.

FIGURE 8 EVENT STUDY ESTIMATES OF THE IMPACT OF CAPITAL INVESTMENT ON STUDENT DISCIPLINE 
OUTCOMES: EXPULSION SANCTIONS (EXP)

In Figure 8, the subsample of “addressing learning loss” is omitted because there are not sufficient observations to estimate the coefficients.

Overall, we find a negative yet weak effect of capital investment on student discipline, particularly out-of-school suspension. Further, 
the lack of impact on assessment and discipline outcomes in the total sample is consistent with the DiD estimates in Table 5.

Robustness Checks for Quantitative Analysis
We conducted two robustness checks for the quantitative data analysis, and the results are reported in the appendix (available upon 
request). First, we estimate the event study model by student demographic characteristics. Figure A1 presents the event study estimates 
by female and male students. We observe a positive effect of capital investment on attendance rates for both groups. Figure A2 reports 
the results by non-white and white students. We find a positive impact on attendance rates for white students. Figure A3 presents the 
results by free-lunch status. Capital investment has a positive effect on attendance rates for both groups. Figure A4 reports the results 
by English learner status.8 Capital investment positively affects attendance rates among non-English learners. Overall, these results 
indicate that capital investment positively affects attendance rates across student demographic groups. 

Second, we re-estimate the event study model by limiting the sample to the districts that reported the start year of their capital 
investment. We have assumed 2021 as the start year for the districts that did not report the start year in the total sample. Figure A5 
shows that the subsample of districts reporting the start year exhibits a pattern of results similar to that of the total sample. This is 
assuring and indicates that our assumption of 2021 as the start year is plausible. 
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Discussion and Conclusion
In this project, we analyzed how Connecticut school districts spent ARP-ESSER funds on capital investments during the COVID 
pandemic and examined their impact on student outcomes through a mixed-methods study. On the quantitative side, a descriptive 
analysis of capital investment plans shows that districts, on average, received a budget allocation of $2,125.5 per pupil, with a range of 
$205.8 to $5,990.7 in 2021 dollars. Districts most frequently plan capital investments in education technology, addressing learning loss, 
and improving air quality. Districts, rather than schools, made most of the capital investment decisions. 

Evaluating the impact of planned capital investment on student outcomes, we find a positive effect on student attendance rate by 
approximately 0.5 percentage points in the total sample. The effect remains stable across student demographic groups, including 
gender and free lunch status. Moreover, we find a weak negative effect of capital investment on student discipline outcomes, Out-of-
school Suspension (OSS), for the subsample of improving air quality. This indicates a positive impact of capital investment on student 
discipline as a non-cognitive outcome. Finally, the effects do not vary by the type of capital investments, which may be imprecisely 
estimated due to a lack of sample variation (e.g., for expulsion sanctions). 

On the qualitative side, our interviews with district leaders across 12 school districts reveal critical insights into the implementation 
of capital investment plans, many of which align with the findings of the quantitative analysis. One focus of districts’ spending was 
addressing pandemic needs, which helps explain our findings of a positive effect on student attendance from capital investments 
that address learning loss. Districts’ strategy of targeting capital investment based on existing needs is consistent with the literature 
that highlights the importance of capital improvement planning and multiyear capital budgeting (Marlowe et al., 2009). Finally, the 
challenges of the timely implementation of capital investment plans during the pandemic may partly explain the lack of impact on 
student outcomes in the relatively short post-treatment window of 1-3 years. 

These findings have several implications for future research and policymaking. First, school capital investment played an important 
role in mitigating the negative shocks from the COVID-19 pandemic, as evidenced by district investments in school facilities to upgrade 
education technology, address learning loss, and improve air quality. Led primarily by school districts, these capital investments are 
crucial inputs to aid student learning amid COVID-19 disruptions. Second, many of the infrastructure investments were long needed, 
but difficult to make in the timeframe provided for these funds. More regular investments in school infrastructure in staggered intervals 
might allow districts to make the necessary investments on an ongoing basis, without the same challenges faced by a constrained 
timeline and inflated bids. Third, multi-year capital budgeting and planning can help districts track demand for school facility 
investment and anticipate environmental changes, such as COVID-19. Districts with existing strategic plans were better prepared to use 
capital investment funds and were more likely to benefit from them. While some capital items are specific to COVID-19 and situational, 
such as air-quality improvements, others (e.g., educational technology) can be planned and budgeted over a multi-year window. Finally, 
there are early, positive signs that the capital investment is effective in improving student outcomes. The quantitative analysis indicates 
a positive effect on student attendance, a critical non-cognitive outcome. Yet a longer time window and a more systematic analysis are 
needed to assess the impact of capital investments on student learning, as they take time to materialize. 

Our results should be interpreted in light of the potential data limitations. First, we estimate the impact of the planned capital 
investment as reflected in the budget allocation, rather than the actual capital investment implementation. The capital investment plan 
data do not allow us to observe when districts spent their authorized capital budgets or on which capital projects. Yet, our event study 
estimates will enable some flexibility in the timing of the treatment effect. Second, we do not observe the start years for all districts 
and assume 2021 as the start year for those with missing start years. Our robustness check alleviates concerns about this assumption 
by showing that the subsample of districts that did report shows a similar pattern of results. Third, capital investment in long-term 
facilities takes time to materialize and exert an impact on student outcomes. Depending on how quickly districts implemented capital 
investment plans during the COVID pandemic, our 3-year post-treatment window might be too short to fully capture the impact on 
student outcomes. If so, our results may underestimate the true effect of these capital facilities. A follow-up study in the future with 
more post-treatment years may help trace the long-term impacts of capital investment on student outcomes. 
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Endnotes
1 This budget document is titled “ARP_ESSER_Budget_Details” and represents the ARP-ESSER budget plans of school districts 
statewide. We also have data on capital investment plans from February 2024; however, many districts reported different budget items 
on capital investments, making the coded results from the two rounds not comparable at the district level. Moreover, we have few post-
treatment observations from 2024 investments in student outcome data. Therefore, we focus only on the 2021-22 capital investment 
plans.	

2 This includes 10 district leaders from 8 school districts who were recruited for this study, supplemented with transcripts from 
interviews with 7 district leaders from 4 school districts that were interviewed for a parallel study about ARP-ESSER planning that 
included questions about capital allocations. Initial thematic analysis was completed using data from the 10 interviews collected for this 
study directly; however, secondary analysis used data from all 17 interviews. 	

3 The panel is unbalanced by design, as individual students are observed in the discipline sample for up to six years between 2017-18 
and 2023-24. The student fixed effects and trend interactions are identified using each student’s actual years of observation, and no 
assumption is made that students span the full panel window.

4 The results are robust when double clustering by district and by grade-by-year.	

5 We have run the model by capital spending in the top two priority areas as an alternative measurement of types of capital projects, 
including “Priority 5, Building safe and healthy schools,” and “Priority 4, Strategic use of technology, staff development, and the digital 
divide.” The pattern of the findings is similar, and the results are available upon request.	

6 The email template is reported in the appendix.	

7 The results in Table 5 are robust when replacing the treatment variable of capital budget allocation per pupil with budget expenditure 
per pupil.	

8 The results for the English learner sample for the discipline outcomes are omitted due to the sparseness of observations.	
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	This study uses a mixed-methods approach to understand how Connecticut school districts spent ARP-ESSER funds on long-term facilities and other physical investments, and the impacts on student outcomes. This research project investigated five research questions:
	In what ways did districts spend ARP-ESSER funds on long-term, capital investments?
	1. 

	Was COVID-19 a crucial element in deciding to invest in that way? 
	2. 

	Were there perceived impacts of ARP-ESSER capital spending on student outcomes?
	3. 

	Did long-term capital investments affect student achievement and other outcomes (e.g. behavior, attendance)?
	4. 

	Did the impact vary by type of investment?
	5. 

	To answer these questions, we conducted a descriptive analysis of capital investment plans; interviews with superintendents, school principals, and other staff in 12 districts; and a quantitative analysis of the impact of planned capital investment on student academic and behavioral outcomes. 
	Key Findings
	Research Question 1: In what ways did districts spend ARP-ESSER funds on long-term, capital investments?
	The five top categories of capital investments were (1) education technology, (2) addressing learning loss, (3) improving air quality, (4) health and safety of students, staff, and educators, and (5) facility repairs or improvement to minimize disease spread. Most of these capital spending decisions were driven at the district level, rather than school-based decision-making. 
	Research Question 2: Was COVID-19 a crucial element in deciding to invest in that way? 
	Nearly all districts we interviewed allocated some resources to capital investments that met immediate pandemic-related needs. The most common short-term investment was for technology that would allow for virtual or hybrid learning. Other districts purchased individual desks to allow for social distancing or outdoor learning spaces to provide more space for students to safely return to school. However, many of the more costly capital investments, like HVAC installation or building repairs, represented long-
	Research Question 3: Were there perceived impacts of ARP-ESSER capital spending on student outcomes?
	While some district staff were clear on the value of these facilities improvements for stopping the spread of the pandemic and preventing future virus circulation, other staff were less clear on what the impact of these funds would be. Despite a lack of obvious metrics for observing the impact of these investments, all district staff highlighted the importance of these improvements. Several districts highlighted that this influx of resources allowed them to create more equity across their buildings in terms
	Research Questions 4 and 5: Did long-term capital investments affect student outcomes, and did the impact vary by type of investment?
	Using an event study and difference-in-differences analysis, we estimate the impact of capital investments on student outcomes. We find positive effects of capital investment on student attendance rates 1 and 2 years after the investment. We find no statistically significant effect of capital investments on assessment scores. We observe a negative (though weak) effect of capital investment for improving air quality on out-of-school suspensions, suggesting that capital investment is associated with reduced s
	Study Limitations
	Our results should be interpreted with caution, given the following limitations:
	Quantitative analysis is based on budget allocations, rather than data on implementation. From the qualitative work, we know that not all capital investments happened as planned, and therefore, our estimates for capital allocations might not perfectly represent the implementation of investments.
	• 

	Our results might underestimate the effect of capital investments on student outcomes. Our analysis assumes a 2021 start date for all investments with missing start years. Further, even with a 2021 start date, these projects take time to implement and time to affect student outcomes, making a 3-year post-treatment window potentially too short to observe all impacts of these funds.  
	• 

	Due to the timing of our study, some of the district leadership had changed hands prior to our qualitative evaluation, limiting the district leaders’ ability to speak to initial planning decisions. Further, some of the districts with larger investments were unwilling to participate due to changes in leadership or an overload of requests for research, and therefore are missing from our study data. 
	• 

	Regardless of these limitations, this study provides an understanding of the long-term investment decisions of districts using ARP-ESSER funds for capital investments. Our study reveals the many challenges that districts faced in allocating capital funds to meet their needs within a short timeframe, highlighting the importance of multi-year capital improvement planning. While capital investments may not have shown an immediate impact on student achievement outcomes, longer-term follow-up may be able to iden
	Recommendations
	These findings have several implications for future policymaking. First, school capital investment played an important role in mitigating the negative shocks from the COVID-19 pandemic, as evidenced by district investments in school facilities to upgrade educational technology, address learning loss, and improve air quality. Led primarily by school districts, these capital investments are crucial inputs to aid student learning amid COVID-19 disruptions. Second, many of the infrastructure investments were lo

	Figure
	 
	 
	Stock Image


	Full Report
	Full Report

	During the COVID-19 pandemic, significant ARP-ESSER funds were allocated to school districts across Connecticut, in part, for long-term facilities and other physical investments. The ARP-ESSER funds offer an opportunity to examine how Connecticut school districts allocate capital investments and the impacts of these investments on student achievement and other outcomes. This study uses a mixed-methods approach to understand how Connecticut school districts spent ARP-ESSER funds on long-term facilities and o
	During the COVID-19 pandemic, significant ARP-ESSER funds were allocated to school districts across Connecticut, in part, for long-term facilities and other physical investments. The ARP-ESSER funds offer an opportunity to examine how Connecticut school districts allocate capital investments and the impacts of these investments on student achievement and other outcomes. This study uses a mixed-methods approach to understand how Connecticut school districts spent ARP-ESSER funds on long-term facilities and o
	1. In what ways did districts spend ARP-ESSER funds on long-term, capital investments?
	2. Was COVID-19 a crucial element in deciding to invest in that way? 
	3. Were there perceived impacts of ARP-ESSER capital spending on student outcomes?
	4. Did long-term capital investments affect student achievement and other outcomes (e.g. behavior, attendance)?
	5. Did the impact vary by type of investment?
	To answer these questions, we conducted a descriptive analysis of capital investment plans; interviews with superintendents, school principals, and other staff in 12 districts; and a quantitative analysis of the impact of planned capital investment on student academic and behavioral outcomes. We find that while some districts’ capital spending directly relates to pandemic needs, others target long-term investments based on existing needs. Districts described several challenges with the timeliness and implem
	The following sections address each research question in order. First, the section on Descriptive Data Analysis explains our approach to categorizing and analyzing district capital investment plans, to address Research Question 1. Next, the section on Qualitative Data Analysis describes our qualitative approach and presents evidence to address Research Questions 2 and 3. The section on Quantitative Data Analysis reports on the impact of capital investments on student outcomes, addressing Research Questions 
	Literature Review
	Early reviews noted mixed evidence on whether capital spending improves student performance, partly due to methodological challenges in isolating causal impacts (Jackson, 2020). However, a growing body of U.S. studies indicates that certain infrastructure investments can yield academic gains. School capital investments have been shown to increase student academic achievement in California (Cellini et al., 2010) and Michigan (Hong & Zimmer, 2016). A large-scale analysis of 29 states found that passing school
	A critical subset of capital spending focuses on heating, ventilation, and air conditioning (HVAC) upgrades to ensure comfortable and healthy classrooms. Research shows school investments in air conditioning may contribute to student learning through mitigating the negative impacts of heat (Park et al., 2020). Biasi et al. (2025) report that capital projects addressing basic infrastructure, such as installing HVAC systems or improving ventilation, have a significant positive impact on test scores. Barrett e
	Yet, several rigorous evaluations have found only modest or delayed academic impacts of large capital programs. In Texas, Martorell et al. (2016) observed “little evidence” that extensive school facility spending boosts test scores. Similarly, an Ohio construction initiative initially saw slight drops in student proficiency during the disruptive construction phase, with test scores only rebounding a few years after project completion (Conlin & Thompson, 2017). Therefore, the literature highlights both encou
	Methods: Descriptive Data Analysis
	Coding Capital Investment Plans
	To answer Research Question #1, we coded districts’ capital investment plans using ARP-ESSER budget data. We aimed to identify how districts made capital investments, including (1) the type of investments, (2) the level of investments, and (3) the locus of decisions (districts vs. schools). 
	Our coding was primarily based on the Connecticut State Department of Education’s (CSDE) administrative budget document from 2021. This dataset includes variables including fiscal year, district name and code, grant, allocation, expenditure, object, purpose, location code, priority, use of funds, description, item quantity, cost, and line-item total. We supplemented these data with a dataset that shows funds separately by the five priority areas, including “Priority 1, Learning Acceleration, Academic Renewa
	1
	1
	1



	We started coding by identifying capital investments across the various files. While many capital investment expenditures were listed under “Priority 5, Building safe and healthy schools,” we searched for capital investment in the other four priority areas as well. In order to do so, we developed a working definition of “capital investment.” While there is no consensus, the literature suggests that capital expenditure is an outlay of significant value (e.g., $5,000 or more) that results in the addition of a
	In our case, we did not impose a $5,000 value cutoff because we do not always have cost information. However, we coded budget items as capital investments only if the investment clearly adds to the district or school capital assets. Also, it is not always clear to us what budget item can be used “for more than one year.” However, if a budget item (e.g., software for a tutoring program) serves a particular program that may not repeat for more than one year, we do not code it as a capital investment. Two rese
	To answer Research Question #5, we must identify the “type” of capital investment. The literature has categorized capital projects by the object of expenditure (Zimmer et al., 2011). However, we do not systematically observe the objects of capital spending in the data. Instead, we categorize capital spending by purpose as reported in the administrative documents. First, the “use of funds” variable shows a brief description of the purpose of funds, such as “improving air quality” and “addressing learning los
	Findings: How did Districts Spend Funds?
	Table 1 shows the summary statistics for the main variables in the coded 2021 capital investment plan data. The original capital plan data are organized by budget item. We aggregate the data to the district level. We scale the capital budget allocation, expenditure, and cost by district enrollment, creating new variables showing budget allocation per pupil, budget expenditure per pupil, and budget cost per pupil. Budget allocations show districts’ legal authority to spend funds on capital investments; budge
	TABLE 1 SUMMARY STATISTICS FOR THE 2021 APR-ESSER CAPITAL PLANS
	Variable
	Variable
	Variable
	Variable
	Variable

	Mean
	Mean

	Std. dev.
	Std. dev.

	Min
	Min

	Max
	Max


	Number of students
	Number of students
	Number of students

	3782.381
	3782.381

	4317.327
	4317.327

	73
	73

	20051
	20051


	Allocation
	Allocation
	Allocation

	10300000
	10300000

	20300000
	20300000

	114528
	114528

	100000000
	100000000


	Expenditures
	Expenditures
	Expenditures

	631730.5
	631730.5

	2366044
	2366044

	0
	0

	15800000
	15800000


	Cost
	Cost
	Cost

	419748.2
	419748.2

	2114657
	2114657

	13.4
	13.4

	45600000
	45600000


	Allocation per pupil
	Allocation per pupil
	Allocation per pupil

	2125.476
	2125.476

	1541.399
	1541.399

	205.823
	205.823

	5990.734
	5990.734


	Expenditure per pupil
	Expenditure per pupil
	Expenditure per pupil

	137.216
	137.216

	246.270
	246.270

	0
	0

	4017.857
	4017.857


	Cost per pupil
	Cost per pupil
	Cost per pupil

	100.846
	100.846

	235.610
	235.610

	0.052
	0.052

	3568.829
	3568.829




	Note: N=126 districts. 
	Relative to budget cost, budget allocations and expenditures are more informative indicators of capital investment activity because they capture planned and realized capital spending. Table 2 shows the top 10 school districts by capital investment level. Panel (A) presents the list of capital investments by budget allocations per pupil. The Achievement First Hartford Academy District, Hartford School District, and New Britain School District claim the top three. Panel (B) shows the top 10 districts by capit
	Panel (A) Allocation per pupil 
	Panel (A) Allocation per pupil 
	Panel (A) Allocation per pupil 
	Panel (A) Allocation per pupil 
	Panel (A) Allocation per pupil 

	District Name
	District Name


	 $                           5,990.73 
	 $                           5,990.73 
	 $                           5,990.73 

	Achievement First Hartford Academy District
	Achievement First Hartford Academy District


	 $                           5,559.67 
	 $                           5,559.67 
	 $                           5,559.67 

	Hartford School District
	Hartford School District


	 $                           5,174.22 
	 $                           5,174.22 
	 $                           5,174.22 

	New Britain School District
	New Britain School District


	 $                           5,158.44 
	 $                           5,158.44 
	 $                           5,158.44 

	Bridgeport School District
	Bridgeport School District


	 $                           5,034.95 
	 $                           5,034.95 
	 $                           5,034.95 

	New London School District
	New London School District


	 $                           4,876.88 
	 $                           4,876.88 
	 $                           4,876.88 

	Norwich School District
	Norwich School District


	 $                           4,861.31 
	 $                           4,861.31 
	 $                           4,861.31 

	Waterbury School District
	Waterbury School District


	 $                           4,647.49 
	 $                           4,647.49 
	 $                           4,647.49 

	Park City Prep Charter School District
	Park City Prep Charter School District


	 $                           4,583.25 
	 $                           4,583.25 
	 $                           4,583.25 

	Achievement First Bridgeport Academy District
	Achievement First Bridgeport Academy District


	 $                           4,461.04 
	 $                           4,461.04 
	 $                           4,461.04 

	Sharon School District
	Sharon School District




	Panel (B) Expenditures per pupil
	Panel (B) Expenditures per pupil
	Panel (B) Expenditures per pupil
	Panel (B) Expenditures per pupil
	Panel (B) Expenditures per pupil

	District Name
	District Name


	 $                           4,017.86 
	 $                           4,017.86 
	 $                           4,017.86 

	Sharon School District
	Sharon School District


	 $                           1,215.98 
	 $                           1,215.98 
	 $                           1,215.98 

	Highville Charter School District
	Highville Charter School District


	 $                              961.41 
	 $                              961.41 
	 $                              961.41 

	Franklin School District
	Franklin School District


	 $                              892.11 
	 $                              892.11 
	 $                              892.11 

	Hartford School District
	Hartford School District


	 $                              644.96 
	 $                              644.96 
	 $                              644.96 

	Common Ground High School District
	Common Ground High School District


	 $                              589.32 
	 $                              589.32 
	 $                              589.32 

	The Bridge Academy District
	The Bridge Academy District


	 $                              478.91 
	 $                              478.91 
	 $                              478.91 

	Brooklyn School District
	Brooklyn School District


	 $                              465.96 
	 $                              465.96 
	 $                              465.96 

	Derby School District
	Derby School District


	 $                              465.12 
	 $                              465.12 
	 $                              465.12 

	Lisbon School District
	Lisbon School District


	 $                              458.94 
	 $                              458.94 
	 $                              458.94 

	Putnam School District
	Putnam School District




	Figure 1 shows the type of capital investment by the use of funds and priority areas. Panel (A) presents a histogram for all the major types by the use of funds as designated in the original capital investment plan data. The top five categories, from high to low, include (1) education technology, (2) addressing learning loss, (3) improving air quality, (4) health and safety of students, staff, and educators, and (5) facility repairs or improvement to minimize disease spread. Panel (B) shows a histogram of c
	FIGURE 1 DISTRIBUTION OF CAPITAL INVESTMENT TYPES BY OBJECTIVES AND PRIORITY AREAS. PANEL (A)
	FIGURE 1 DISTRIBUTION OF CAPITAL INVESTMENT TYPES BY OBJECTIVES AND PRIORITY AREAS. PANEL (B)  
	Body_Text
	Figure

	The third objective of coding plans is to identify the locus of decisions, i.e., whether the district or the school made the capital investment decisions. Figure 2 shows the locus of decisions for capital investment. Districts are the most frequent decision-makers; a mix of districts and schools comes next; schools ranked last. This indicates that capital investment decision-making is a centralized process driven mainly by districts rather than schools.
	FIGURE 2 DISTRIBUTION OF CAPITAL INVESTMENT BY LOCUS OF DECISION
	Methods: Interviews
	Interview Sample and Data Collection 
	We interviewed school district leadership in 12 school districts in Connecticut to provide context to the capital allocations. We selected 16 districts to recruit, using categorized data on budget allocations to select districts with mid-range and high per-student allocations for capital projects. We reached out to superintendents by email, and district leadership in each district that agreed to participate determined the most appropriate staff member(s). Our final sample includes 17 district leaders, inclu
	2
	2
	2



	TABLE 3. SAMPLE CHARACTERISTICS FOR THE QUALITATIVE DATA ANALYSIS
	Sample Characteristic
	Sample Characteristic
	Sample Characteristic
	Sample Characteristic
	Sample Characteristic

	Total
	Total


	Number of Students
	Number of Students
	Number of Students

	3,426
	3,426


	Serves grades 1-8
	Serves grades 1-8
	Serves grades 1-8

	12
	12


	Serves grades 9-12
	Serves grades 9-12
	Serves grades 9-12

	10
	10


	Number of Operational Schools
	Number of Operational Schools
	Number of Operational Schools

	7.08
	7.08


	Number of (FTE) Teachers
	Number of (FTE) Teachers
	Number of (FTE) Teachers

	280
	280


	Per Pupil ARP-ESSER Capital Allocation
	Per Pupil ARP-ESSER Capital Allocation
	Per Pupil ARP-ESSER Capital Allocation

	$2,753.47
	$2,753.47


	Number of Districts
	Number of Districts
	Number of Districts

	12
	12




	Racial Demographics
	Racial Demographics
	Racial Demographics
	Racial Demographics
	Racial Demographics

	%
	%


	     % White
	     % White
	     % White

	48
	48


	     % Black/African American
	     % Black/African American
	     % Black/African American

	9
	9


	     % Hispanic
	     % Hispanic
	     % Hispanic

	34
	34


	     % Asian American or Pacific Islander
	     % Asian American or Pacific Islander
	     % Asian American or Pacific Islander

	4
	4


	     % American Indian, Alaskan Native, Native Hawaiian
	     % American Indian, Alaskan Native, Native Hawaiian
	     % American Indian, Alaskan Native, Native Hawaiian

	0.00
	0.00


	     % Reported Two + Races
	     % Reported Two + Races
	     % Reported Two + Races

	5
	5




	Note: The per-pupil allocation is calculated based on the original data, not the data updated in 2024.
	Interviews were conducted between January and August of 2024, near the end of spending using the ARP-ESSER funds. Interviews followed a semi-structured interview protocol, with a set of questions asked of each participant but room for participants to discuss what was most salient in their role and context. These interviews averaged approximately 50 minutes and covered the budget planning process, including who was involved and how the district determined their priorities; the role of COVID-19 in shaping the
	Interview Data Analysis 
	Each interview transcript was coded systematically using a structured primary codebook using MAXQDA qualitative data analysis software. The structured codebook covered broad topics related to the initial research questions, as well as themes identified during an initial thematic analysis of each interview transcript. The goal of primary coding is to systematically tag each segment of the interview for overarching themes that can then be analyzed systematically for the range of experiences, and when appropri
	Finally, we developed an analytic profile for each district, identifying evidence (or the absence of evidence) for each of our thematic findings. This allowed us to compare across districts and identify commonalities across districts and identify hypotheses to explain any unique experiences. Within the report, we maintain participant (and district) confidentiality by only reporting overall summary statistics and removing any identifying information from the results. In some cases, quotes are trimmed for bre
	Findings: Was COVID-19 a crucial element in deciding to invest in capital projects? 
	Each round of ESSER funding aimed to support district needs during and following the COVID-19 pandemic; however, district responses to funding needs varied. In some cases, districts responded to the COVID-19 pandemic with one-time needs to meet pandemic health requirements. In other cases, the COVID-19 pandemic accelerated spending needs that were already known to districts but were not a priority given budget gaps. 
	Spending Directly Related to Pandemic Needs
	All but three districts in our sample had short-term capital spending needs based on the existing crisis. For example, districts chose to upgrade technology for distance learning, change desk structures from tables to individual desks, and some districts implemented outdoor learning spaces to minimize the spread of COVID-19. Many of these early priorities included technology needs to facilitate virtual and hybrid learning and connectivity through software purchases and hotspot installation. Other shorter-te
	“I mean, a lot of schools moved away from the individual desk because you’re promoting cooperative learning. And because of social spacing you had to buy desks […]. So, there was some short-term funding that you had to spend money on in order to follow the state and federal guidelines when it came to things like social distancing that came to the health protocols that you knew that were going to be short term.”
	Figure

	These districts knew they would eventually go back to collaborative table spaces, and in-person learning; however, in order to comply with state and federal regulations they had to spend their funds on some of these short-term changes. The three districts that did not need to invest in these changes noted previous investments in technology that allowed them to focus on other capital needs.
	Larger capital investments take longer to implement; therefore, much of the earlier spending was focused on immediate learning needs. For example, many districts focused on hiring staff and developing programs that would target immediate problems with chronic absenteeism and learning loss. These districts focused early on mitigating the most obvious student needs while they worked on plans for longer-run capital investments. Therefore, immediate effects of these learning investments may show up before we se
	Long-term Investments Based on Existing Need
	All but one district described an existing long-term general strategic plan, or specific facilities plan, which highlighted needs for building improvements. Many of these districts described a lack of funding for large capital investment projects, some citing challenges with board support and the need to plug staffing and other programmatic budget holes before investing in their facilities priorities. However, the pandemic as well as access to ARP-ESSER funding for facility improvements accelerated already 
	Findings: Were there perceived impacts of ARP-ESSER capital spending on student outcomes?
	While some district staff were clear on the value of these facilities improvements for stopping the spread of the pandemic, and preventing future virus circulation, other staff were less clear on what the impact of these funds will have. All district staff highlighted the need to make these improvements, despite the lack of obvious outcome metrics. For example, one district staff member explained,
	“I honestly have no idea if that made an impact or not, but it was something that the funds could be used for. So we invested in it because we usually didn’t have that type of funding to invest prior to.”
	Figure

	Districts do not often get opportunities to spend large sums of money at once for capital projects. One district staff member explained,
	“It really made you look critically at overall operations, academic achievement, social, it made you look at everything with a very critical eye and with a sense of urgency […] And I think creating a greater sense of urgency which I think this community specifically needed help accelerate, maybe something that would take in 5 to 10 years to really address the way we’re dressing now if that makes sense.”
	Figure

	Typically, capital projects require gaining local support for a special bond, something many districts have struggled with in the past. This funding provided an opportunity for some districts to make improvements to buildings that were necessary long before the pandemic. 
	While districts were clear on the impact of programmatic spending, such as reducing learning loss or improving attendance, the benefits of facilities investments were often qualitative in nature. For one, districts highlighted community feedback on improved facilities. There were also health metrics, including air quality measures, that districts could report as outcomes related to HVAC investments. However, a few districts highlighted that equity is one concern when it comes to facilities improvements. One
	“You know, nice-to-haves kind of fall by the wayside when you’re going for critical dollars and you’re trying to get equity across the board. My goal aside from the pandemic is, to give every kid in this district the same learning experience. So that means if you’re sitting in a classroom and it’s 72 degrees, a kid across town hopefully is sitting in a classroom at 72 degrees and not in a school that doesn’t have air-conditioning.”
	Figure

	While safety during the COVID19 pandemic was certainly a concern, districts also considered the long-run impact of inequitable air quality in school buildings and the impact on student learning long-term. Focusing on building improvements not only made students safe during COVID-19, but we may also see improvements in equity across the board in terms of facilities. While many districts rely on community support for building improvements, providing these grants to allow for much needed facilities upgrades al
	One district explained that without the ARP-ESSER funds, they would have never been able to make the investments in HVAC that were essential to their air quality improvements.
	“The air conditioning for some of our schools, we could never have done that without ESSER or even though we had-- we had other things that came along that helped us with that, um, ESSER helped us tremendously with being able us to put that into the plan that we’re executing now.”
	Figure

	That is, nearly all of the districts we interviewed had existing strategic plans that included building improvements. Whether that was HVAC installation or upgrading of HVAC to be up to current standards, nearly all districts hoped to fund these priorities eventually. The ARP-ESSER funds allowed them to take on those projects they otherwise would not have been able to fund without taking away from other critical needs. However, these investments take time. They explained that it will “be another couple of y
	Some districts also used this opportunity to fund new projects that were unrelated to the pandemic. For example, districts opted to create infrastructure to support new programs, including a pre-K program in one district, and a career-tech program in another. These investments were based on a documented need in the district, and may lead to improvements in terms of achievement, attendance, and graduation outcomes. While unrelated to the COVID-19 pandemic, we might expect to see academic benefits as a result
	Challenges: Timeline and Process of Implementation
	While most of the districts we interviewed had plans for spending funding on building improvement and other capital investments, every district we talked with encountered challenges in making the large-scale capital investments one might expect given this large influx of money. It seemed intuitive that large, one-time funds would be used for infrastructure investments that would be impossible to achieve on a typical operating budget. However, the districts we have interviewed thus far have all faced roadblo
	Even the districts that wanted to spend the funding on expensive capital investments, such as HVAC installation in older schools, struggled to achieve this goal. All districts reported challenges related to the time it takes to make larger capital investments, and nearly all districts reported challenges related to inflated bids during the COVID-19 pandemic which made projects more expensive than they initially budgeted. One district described the long process through which they requested the budget item, r
	“So, you really had to already be motivated thinking that you were using some type of local funds to do the work. And just so happened, the grant became available and you otherwise, they have the engineer designs done. You already had to have a referendum or for us, we would needed a referendum because we’re a referendum town for the taxpayers to say this is something they support. So, there’s no way we could ever met that timeline.”
	Figure

	Some districts were able to prepare these plans in time for the ARP-ESSER funding round; other districts made choices to focus on improvements they could make internally, foregoing larger projects that would require outside contractors. 
	Nine out of the 12 districts we interviewed struggled with the short timeframe they had to spend these funds on longer-term capital investments. The process takes time, and many districts felt as though contractors took advantage of districts that needed to spend this money in a short time frame. For example, one superintendent explained,
	“We certainly saw it [HVAC installation] as a top priority but having said that it was not a quick, uh, and it still is extremely slow. So, we have funding now. We, uh, we, but-- but it takes a tremendous amount of work before you can do anything to add improvements to the air quality. You have to go out to bid and of course, I believe that, um, vendors, uh, have taken advantage of that because they know that districts have more money than we’ve ever had.”
	Figure

	Part of the problem is the lack of previous investment in school infrastructure. Several districts highlighted the state of their schools required such extensive changes, that they could not make the necessary improvements with their allotted budgets or timeframes. For example, one district staff member explained,
	“…what we’re finding is because of the age of our buildings. It’s not a matter of just placing an air conditioner into a school that’s 100 years old. You have to get into the actual structure of the building. Um, you have to go into the piping, you go to the electrical and that is much more costly than we could have ever imagined.”
	Figure

	When districts were unable to make the large changes they hoped, they worked to make smaller changes that they hoped would lead to improved air quality. For example, one district staff member reported that they were unable to make the larger air-quality improvements they hoped to make, due to contracting bids coming in higher than they budgeted for that line item. Instead, they made “minor repairs, with circulation fans and things like that” in an effort to improve air circulation during the pandemic. These
	These findings suggest that it may take several years to observe effects of these funding allocations on student outcomes, given the delay in spending on these longer-term investments. If districts were slow to implement these changes, we would not see any effects on student outcomes in the years immediately following the ARP-ESSER allocations. However, given many of the districts eventually spent the money as expected, or put these plans into their strategic plans, we might expect to see effects a year or 
	Methods: Quantitative Data Analysis
	To answer Research Questions 4 and 5, we conducted a quantitative data analysis of the impact of capital investment on student outcomes. 
	Data and Sample
	We used the capital investment plan data in the quantitative analysis by matching it with student-level outcomes. The capital plan data includes budget allocation, expenditure, and cost for capital investments by district. Only 265 out of 972 observations report specific school names. About half of the school districts reported the starting years of capital investments: 578 out of 972 reported 2020, 2021, and 2022.
	We obtained the student-level data from CSDE. The student demographics data include student characteristics, such as gender and race, for the school years 2017-18 and 2023-24. We use the October demographics data in the following analyses. There are four sets of student outcomes data: assessment, attendance, courses, and discipline. The assessment data are from 2017-18 to 2023-24 but are unavailable for 2019-20. We use the Vertical Scale Scores for all the assessment outcomes for grades 3 to 8. The attendan
	We merged the district capital plan data with the student demographics by district and year. We then merged that data with each of the three sets of student outcome data separately. The resultant data sets include student-level observations by year. We ensure that the outcome data are measured after the capital plan data by matching the capital plan data from the calendar year 2021 with the outcome data measured in the school year 2021-22, and so on. 
	Model Specification
	We use an event study and a difference-in-difference analysis to estimate the impact of district capital investment on student outcomes. We must measure the treatment variable of capital investment by school district and by year, Treat. Ideally, we would measure the capital investment stock, such as school buildings or A/Cs, and then estimate its impact on capital expenditure in the first stage, with the second stage estimating the effect of capital expenditure on student outcomes. However, we do not system
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	In addition, T  equals 0 indicates the year of treatment. T equals -1 represents the omitted reference category. δ is student fixed effects, which can absorb time-invariant student-level heterogeneity, such as ability and family background, that affects both district placement and student outcomes. Φ is grade by year fixed effects to account for common shocks that differ by grade, including testing regimes and statewide curriculum differences. λ is a vector of grade-by-district fixed effects to absorb time-
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	Where yis an outcome for student i, in grade g, district s, and year t. Treat is a dummy indicating whether students were treated by capital investment in district s in year t. Treat*Trend is the treatment indicator interacted with a linear time trend that counts the number of years since treatment. δ is student fixed effects. Φ is grade by year fixed effects. λ is a vector of grade-by-district fixed effects. ε is a random disturbance term. In all specifications, we clustered the standard errors at the dist
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	To explore whether the effects on student outcomes vary by the type of capital investment, we rerun the models for the top three most common types of capital investment. Based on the “use of funds” variable from the capital plan data, the top three common types of capital investments by purpose include: “educational technology,” “addressing learning loss,” and “improving air quality.” .”  We did not report results for the remaining types of capital investment because those types are less frequently observed
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	We have taken steps to address several challenges in adequately estimating the impact of district capital investment on student outcomes. First, we estimated the treatment variable using the budget allocation to capital investment. We thus assume a district had some capital investment in a year if it was allocated any money to capital investment in its budget plans. Two caveats follow. One is that the treatment dummy does not reflect the amount of budget allocation or expenditure to capital investment. In t
	Second, we do not observe the timing of treatment across all districts, i.e., the start date of capital investments in the capital plan data. About half of the districts reported the year they initiated the capital investment, while others did not specify a particular year. To obtain more information, we emailed 20 districts with the largest number of capital projects with missing starting years in March 2025. We asked them to identify the starting years for the list of capital projects in our sample, which
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	In the results presented below, we assume that districts that have not reported specific years of capital investment have followed the state guidelines and began their capital investments in 2021. Among the 8 districts that responded to our emails above, 7 reported starting the capital projects in 2021, suggesting that our assumption of 2021 as the starting year is plausible. Under this assumption, the treatment-onset years in the sample are 2021, 2022, and 2023. Due to the significant variation in the star
	Third, we have a relatively short post-treatment window because our student outcomes data end with the 2023-24 school year. In the sample, we have data for 3 years before treatment and 3 years after treatment. If a district started a capital investment in 2022, which most districts did, we would have only 2 years to observe the impact on student outcomes. Given that capital investments may take longer to materialize, the short window of post-treatment periods may limit the impacts we may detect in the quant
	Table 4 shows the summary statistics of the student-level variables for the three samples of attendance, assessment, and disciplines in panels (A), (B), and (C), respectively. Across the three samples, the treated districts have more students who receive free or reduced lunch. The treated districts also have more English learners in the attendance sample. Due to the large sample sizes, we conducted the data analyses using UConn’s High Computing Power (HPC) service.
	TABLE 4. SUMMARY STATISTICS FOR THE QUANTITATIVE DATA ANALYSIS
	Panel (A) Attendance
	Panel (A) Attendance
	Panel (A) Attendance
	Panel (A) Attendance
	Panel (A) Attendance

	All Districts
	All Districts

	Treated Districts
	Treated Districts

	Untreated Districts
	Untreated Districts


	Variable
	Variable
	Variable

	N
	N

	Mean
	Mean

	Std. dev.
	Std. dev.

	N
	N

	Mean
	Mean

	Std. dev.
	Std. dev.

	N
	N

	Mean
	Mean

	Std. dev.
	Std. dev.


	Attendance Rates
	Attendance Rates
	Attendance Rates

	1,980,884
	1,980,884

	0.923
	0.923

	0.107
	0.107

	1,775,610
	1,775,610

	0.920
	0.920

	0.110
	0.110

	205,274
	205,274

	0.945
	0.945

	0.072
	0.072


	English Learner Status
	English Learner Status
	English Learner Status

	1,980,884
	1,980,884

	0.097
	0.097

	0.296
	0.296

	1,775,610
	1,775,610

	0.104
	0.104

	0.306
	0.306

	205,274
	205,274

	0.029
	0.029

	0.169
	0.169


	Disability Status
	Disability Status
	Disability Status

	1,980,884
	1,980,884

	0.165
	0.165

	0.371
	0.371

	1,775,610
	1,775,610

	0.167
	0.167

	0.373
	0.373

	205,274
	205,274

	0.146
	0.146

	0.353
	0.353


	Free Reduced Lunch Status
	Free Reduced Lunch Status
	Free Reduced Lunch Status

	1,980,884
	1,980,884

	0.424
	0.424

	0.494
	0.494

	1,775,610
	1,775,610

	0.451
	0.451

	0.498
	0.498

	205,274
	205,274

	0.197
	0.197

	0.398
	0.398


	Female
	Female
	Female

	1,980,884
	1,980,884

	0.486
	0.486

	0.500
	0.500

	1,775,610
	1,775,610

	0.485
	0.485

	0.500
	0.500

	205,274
	205,274

	0.494
	0.494

	0.500
	0.500


	Male
	Male
	Male

	1,980,884
	1,980,884

	0.514
	0.514

	0.500
	0.500

	1,775,610
	1,775,610

	0.515
	0.515

	0.500
	0.500

	205,274
	205,274

	0.505
	0.505

	0.500
	0.500




	Panel (B) Assessment 
	Panel (B) Assessment 
	Panel (B) Assessment 
	Panel (B) Assessment 
	Panel (B) Assessment 

	All Districts
	All Districts

	Treated Districts
	Treated Districts

	Untreated Districts
	Untreated Districts


	Variable
	Variable
	Variable

	N
	N

	Mean
	Mean

	Std. dev.
	Std. dev.

	N
	N

	Mean
	Mean

	Std. dev.
	Std. dev.

	N
	N

	Mean
	Mean

	Std. dev.
	Std. dev.


	SBELA Score
	SBELA Score
	SBELA Score

	1,312,334
	1,312,334

	2508.196
	2508.196

	112.887
	112.887

	1,177,860
	1,177,860

	2503.018
	2503.018

	112.933
	112.933

	134,474
	134,474

	2553.552
	2553.552

	101.795
	101.795


	SBMATH Score
	SBMATH Score
	SBMATH Score

	1,304,941
	1,304,941

	2502.342
	2502.342

	112.560
	112.560

	1,170,793
	1,170,793

	2496.689
	2496.689

	112.249
	112.249

	134,148
	134,148

	2551.672
	2551.672

	102.794
	102.794


	English Learner Status
	English Learner Status
	English Learner Status

	1,304,941
	1,304,941

	0.091
	0.091

	0.287
	0.287

	1,170,793
	1,170,793

	0.099
	0.099

	0.298
	0.298

	134,148
	134,148

	0.022
	0.022

	0.148
	0.148


	Disability Status
	Disability Status
	Disability Status

	1,304,941
	1,304,941

	0.148
	0.148

	0.355
	0.355

	1,170,793
	1,170,793

	0.149
	0.149

	0.356
	0.356

	134,148
	134,148

	0.132
	0.132

	0.339
	0.339


	Free Reduced Lunch Status
	Free Reduced Lunch Status
	Free Reduced Lunch Status

	1,304,941
	1,304,941

	0.424
	0.424

	0.494
	0.494

	1,170,793
	1,170,793

	0.452
	0.452

	0.498
	0.498

	134,148
	134,148

	0.185
	0.185

	0.389
	0.389


	Female
	Female
	Female

	1,304,941
	1,304,941

	0.490
	0.490

	0.500
	0.500

	1,170,793
	1,170,793

	0.490
	0.490

	0.500
	0.500

	134,148
	134,148

	0.489
	0.489

	0.500
	0.500


	Male
	Male
	Male

	1,304,941
	1,304,941

	0.510
	0.510

	0.500
	0.500

	1,170,793
	1,170,793

	0.510
	0.510

	0.500
	0.500

	134,148
	134,148

	0.510
	0.510

	0.500
	0.500




	Panel (C) Discipline
	Panel (C) Discipline
	Panel (C) Discipline
	Panel (C) Discipline
	Panel (C) Discipline

	All Districts
	All Districts

	Treated Districts
	Treated Districts

	Untreated Districts
	Untreated Districts


	Variable
	Variable
	Variable

	N
	N

	Mean
	Mean

	Std. dev.
	Std. dev.

	N
	N

	Mean
	Mean

	Std. dev.
	Std. dev.

	N
	N

	Mean
	Mean

	Std. dev.
	Std. dev.


	ISS
	ISS
	ISS

	244,446
	244,446

	0.488
	0.488

	0.500
	0.500

	229,660
	229,660

	0.480
	0.480

	0.500
	0.500

	14,786
	14,786

	0.613
	0.613

	0.487
	0.487


	OSS
	OSS
	OSS

	244,446
	244,446

	0.370
	0.370

	0.483
	0.483

	229,660
	229,660

	0.373
	0.373

	0.484
	0.484

	14,786
	14,786

	0.318
	0.318

	0.466
	0.466


	EXP
	EXP
	EXP

	244,446
	244,446

	0.012
	0.012

	0.107
	0.107

	229,660
	229,660

	0.011
	0.011

	0.106
	0.106

	14,786
	14,786

	0.018
	0.018

	0.132
	0.132


	English Learner Status
	English Learner Status
	English Learner Status

	244,446
	244,446

	0.099
	0.099

	0.299
	0.299

	229,660
	229,660

	0.103
	0.103

	0.304
	0.304

	14,786
	14,786

	0.040
	0.040

	0.196
	0.196


	Disability Status
	Disability Status
	Disability Status

	244,446
	244,446

	0.282
	0.282

	0.450
	0.450

	229,660
	229,660

	0.281
	0.281

	0.450
	0.450

	14,786
	14,786

	0.290
	0.290

	0.454
	0.454


	Free Reduced Lunch Status
	Free Reduced Lunch Status
	Free Reduced Lunch Status

	244,446
	244,446

	0.672
	0.672

	0.469
	0.469

	229,660
	229,660

	0.687
	0.687

	0.464
	0.464

	14,786
	14,786

	0.446
	0.446

	0.497
	0.497


	Female
	Female
	Female

	244,446
	244,446

	0.326
	0.326

	0.469
	0.469

	229,660
	229,660

	0.330
	0.330

	0.470
	0.470

	14,786
	14,786

	0.275
	0.275

	0.446
	0.446


	Male
	Male
	Male

	244,446
	244,446

	0.673
	0.673

	0.469
	0.469

	229,660
	229,660

	0.670
	0.670

	0.470
	0.470

	14,786
	14,786

	0.724
	0.724

	0.447
	0.447




	Findings: Do Capital Investments Affect Student Outcomes? Did the Impact Vary by Type of Investment?
	Impact on Attendance 
	Figure 3 reports the event-study estimates of the effects of capital investment on student attendance rates by year. Panel (A) presents the results for the total sample, which show positive, statistically significant effects of capital investment on student attendance rates in the subsequent 1 and 2 years. The effect size is about 0.5%. Panels (B), (C), and (D) show the results for the subset of samples by the purposes of capital investment, “education technology,” “addressing learning loss,” and “improving
	FIGURE 3 EVENT STUDY ESTIMATES OF THE IMPACT OF CAPITAL INVESTMENT ON STUDENT ATTENDANCE RATE
	Table 5 shows the DiD estimates of the impact of capital investment on student attendance rates in the first column. The treatment dummy shows a positive yet statistically insignificant effect (t-value of approximately 1.6). The coefficient is about 0.005, indicating that the planned capital investment increases student attendance by approximately 0.5 percentage points per year.
	7
	7
	7



	TABLE 5 IMPACT OF CAPITAL INVESTMENT ON STUDENT OUTCOMES: DID ESTIMATES
	VARIABLES
	VARIABLES
	VARIABLES
	VARIABLES
	VARIABLES

	Attendance Rate
	Attendance Rate

	SBELA 
	SBELA 

	SBMATH
	SBMATH

	ISS
	ISS

	OSS
	OSS

	EXP
	EXP


	Treatment 
	Treatment 
	Treatment 

	0.005
	0.005

	0.114
	0.114

	-1.665
	-1.665

	0.021
	0.021

	-0.023
	-0.023

	-0.001
	-0.001


	TR
	(0.003)
	(0.003)

	(2.000)
	(2.000)

	(2.071)
	(2.071)

	(0.022)
	(0.022)

	(0.021)
	(0.021)

	(0.004)
	(0.004)


	Treatment*
	Treatment*
	Treatment*

	0.001
	0.001

	1.287 
	1.287 

	-1.665
	-1.665

	0.005
	0.005

	0.015
	0.015

	0.005
	0.005


	time trend
	time trend
	time trend

	(0.001)
	(0.001)

	(1.201)
	(1.201)

	(2.071)
	(2.071)

	(0.019)
	(0.019)

	(0.020)
	(0.020)

	(0.004)
	(0.004)


	Controls
	Controls
	Controls

	Yes
	Yes

	Yes
	Yes

	Yes
	Yes

	Yes
	Yes

	Yes
	Yes

	Yes
	Yes


	Observations
	Observations
	Observations

	1,863,113
	1,863,113

	1,209,358
	1,209,358

	1,201,731
	1,201,731

	159,814
	159,814

	159,814
	159,814

	159,814
	159,814


	R-squared
	R-squared
	R-squared

	0.733
	0.733

	0.896
	0.896

	0.913
	0.913

	0.542
	0.542

	0.529
	0.529

	0.396
	0.396




	Fixed effects for students, grade by year, and grade by district are included but not shown. Control variables include free or reduced lunch status, disability status, English learner status, and race and gender interacted with a linear time trend. Robust standard errors, clustered by district, are in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
	Impact on Assessments
	We have two measurements of student assessment outcomes: SBELA and SBMATH. We selected these two outcomes because each accounts for 43% of the sample, for a total of 86%. Figure 4 shows the event-study estimates of the impact of capital investment on the SBELA summative assessment. Figure 5 presents the event-study estimates for the SBMATH summative assessment . Across the types of capital investment, we find no statistically significant effect of capital investment on the student assessment outcomes.
	FIGURE 4 EVENT STUDY ESTIMATES OF THE IMPACT OF CAPITAL INVESTMENT ON ASSESSMENT OUTCOMES: SBELA SUMMATIVE ASSESSMENT
	FIGURE 5 EVENT STUDY ESTIMATES OF THE IMPACT OF CAPITAL INVESTMENT ON ASSESSMENT OUTCOMES: SBMATH SUMMATIVE ASSESSMENT
	Impact on Discipline
	We estimate the impact of capital investment on three student discipline outcomes: in-school suspension, out-of-school suspension, and expulsion sanctions. Figure 6 shows the event-study results for in-school suspension, which indicate no statistically significant effect of capital investment. 
	FIGURE 6 EVENT STUDY ESTIMATES OF THE IMPACT OF CAPITAL INVESTMENT ON STUDENT DISCIPLINE OUTCOMES: IN-SCHOOL SUSPENSION (ISS)
	Figure 7 shows no statistically significant effect of capital investment on out-of-school suspension. If anything, we observe a negative and statistically significant effect in the treatment onset year for the subsample of “improving air quality.”
	FIGURE 7 EVENT STUDY ESTIMATES OF IMPACT OF CAPITAL INVESTMENT ON STUDENT DISCIPLINE OUTCOMES: OUT-OF-SCHOOL SUSPENSION (OSS) 
	Figure 8 shows a positive and statistically significant effect of capital investment on expulsion sanctions two years after the investment, for the “education technology” subsample in Panel (B) . While it may seem contrary to expectations, we urge caution in interpreting this finding because of the sparseness of expulsion sanction events in the sample (approximately 1.2%). The large number of regressions in the analysis may also lead to type I errors.
	FIGURE 8 EVENT STUDY ESTIMATES OF THE IMPACT OF CAPITAL INVESTMENT ON STUDENT DISCIPLINE OUTCOMES: EXPULSION SANCTIONS (EXP)
	In Figure 8, the subsample of “addressing learning loss” is omitted because there are not sufficient observations to estimate the coefficients.
	Overall, we find a negative yet weak effect of capital investment on student discipline, particularly out-of-school suspension. Further, the lack of impact on assessment and discipline outcomes in the total sample is consistent with the DiD estimates in Table 5.
	Robustness Checks for Quantitative Analysis
	We conducted two robustness checks for the quantitative data analysis, and the results are reported in the appendix (available upon request). First, we estimate the event study model by student demographic characteristics. Figure A1 presents the event study estimates by female and male students. We observe a positive effect of capital investment on attendance rates for both groups. Figure A2 reports the results by non-white and white students. We find a positive impact on attendance rates for white students
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	Second, we re-estimate the event study model by limiting the sample to the districts that reported the start year of their capital investment. We have assumed 2021 as the start year for the districts that did not report the start year in the total sample. Figure A5 shows that the subsample of districts reporting the start year exhibits a pattern of results similar to that of the total sample. This is assuring and indicates that our assumption of 2021 as the start year is plausible. 
	Discussion and Conclusion
	In this project, we analyzed how Connecticut school districts spent ARP-ESSER funds on capital investments during the COVID pandemic and examined their impact on student outcomes through a mixed-methods study. On the quantitative side, a descriptive analysis of capital investment plans shows that districts, on average, received a budget allocation of $2,125.5 per pupil, with a range of $205.8 to $5,990.7 in 2021 dollars. Districts most frequently plan capital investments in education technology, addressing 
	Evaluating the impact of planned capital investment on student outcomes, we find a positive effect on student attendance rate by approximately 0.5 percentage points in the total sample. The effect remains stable across student demographic groups, including gender and free lunch status. Moreover, we find a weak negative effect of capital investment on student discipline outcomes, Out-of-school Suspension (OSS), for the subsample of improving air quality. This indicates a positive impact of capital investment
	On the qualitative side, our interviews with district leaders across 12 school districts reveal critical insights into the implementation of capital investment plans, many of which align with the findings of the quantitative analysis. One focus of districts’ spending was addressing pandemic needs, which helps explain our findings of a positive effect on student attendance from capital investments that address learning loss. Districts’ strategy of targeting capital investment based on existing needs is consi
	These findings have several implications for future research and policymaking. First, school capital investment played an important role in mitigating the negative shocks from the COVID-19 pandemic, as evidenced by district investments in school facilities to upgrade education technology, address learning loss, and improve air quality. Led primarily by school districts, these capital investments are crucial inputs to aid student learning amid COVID-19 disruptions. Second, many of the infrastructure investme
	Our results should be interpreted in light of the potential data limitations. First, we estimate the impact of the planned capital investment as reflected in the budget allocation, rather than the actual capital investment implementation. The capital investment plan data do not allow us to observe when districts spent their authorized capital budgets or on which capital projects. Yet, our event study estimates will enable some flexibility in the timing of the treatment effect. Second, we do not observe the 
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	The results are robust when using assessment outcomes as measured by SAT Acct ELA and SAT Acct Math, representing 7% each in the sample. These results are available upon request. 
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	Endnotes
	Endnotes
	1 This budget document is titled “ARP_ESSER_Budget_Details” and represents the ARP-ESSER budget plans of school districts statewide. We also have data on capital investment plans from February 2024; however, many districts reported different budget items on capital investments, making the coded results from the two rounds not comparable at the district level. Moreover, we have few post-treatment observations from 2024 investments in student outcome data. Therefore, we focus only on the 2021-22 capital inves
	Note
	Link


	2 This includes 10 district leaders from 8 school districts who were recruited for this study, supplemented with transcripts from interviews with 7 district leaders from 4 school districts that were interviewed for a parallel study about ARP-ESSER planning that included questions about capital allocations. Initial thematic analysis was completed using data from the 10 interviews collected for this study directly; however, secondary analysis used data from all 17 interviews.  
	Note
	Link


	3 The panel is unbalanced by design, as individual students are observed in the discipline sample for up to six years between 2017-18 and 2023-24. The student fixed effects and trend interactions are identified using each student’s actual years of observation, and no assumption is made that students span the full panel window.
	Note
	Link


	4 The results are robust when double clustering by district and by grade-by-year. 
	Note
	Link


	5 We have run the model by capital spending in the top two priority areas as an alternative measurement of types of capital projects, including “Priority 5, Building safe and healthy schools,” and “Priority 4, Strategic use of technology, staff development, and the digital divide.” The pattern of the findings is similar, and the results are available upon request. 
	Note
	Link


	6 The email template is reported in the appendix. 
	Note
	Link


	7 The results in Table 5 are robust when replacing the treatment variable of capital budget allocation per pupil with budget expenditure per pupil. 
	Note
	Link


	8 The results for the English learner sample for the discipline outcomes are omitted due to the sparseness of observations. 
	Note
	Link









