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KEY FINDINGS
•	 Summer school consistently boosted students’ math achievement in 2022 and 2023 but had no 

impact on reading. The math gains were modest, equivalent to about 2 to 3 weeks of learning 
during the school year.

•	 Districts offered optional programs that generally fell short of best-practice recommendations for 
duration and intensity. 

•	 Summer school’s scalability and consistent impacts across districts nevertheless make it a reliable 
intervention for supporting district-wide math recovery.

Despite receiving an influx of federal funds in the wake of the pandemic, public schools in the US have 
struggled to boost student achievement. On average, the gap between 2019 and 2024 test scores has 
slightly closed in math and has widened in reading in the aftermath of the pandemic (Lewis & Kuhfeld, 
2024). New evidence suggests the federal relief funds contributed to students’ limited recovery in math and 
prevented further declines in reading, but how those funds supported recovery is largely unknown (Dewey 
et al., 2025; Goldhaber & Falken, 2025). Schools, districts, and states urgently need information about what 
interventions could make a measurable impact on student achievement moving forward. 

Summer learning programs were one of the most popular strategies school districts employed to help 
students catch up. Over 80% of school districts offered some kind of summer program in 2023, including 
every urban district (Diliberti & Schwartz, 2024). Pre-pandemic research indicates summer school can improve 
math outcomes (Augustine et al., 2016; Lynch et al., 2023) and, to a lesser extent, reading achievement 
(Augustine et al., 2016; Kim & Quinn, 2013). These studies also underscore the influence of program design and 
implementation factors on impact: program duration, daily instructional time, attendance rates, and instructor 
quality all shape program effectiveness (Davison et al., 2024; Schwartz et al., 2018). 

Yet the current context raises important questions about the right benchmark for pandemic-era programs. 
Districts faced significant barriers launching and scaling academic interventions in the years following 
school closures (Carbonari et al., 2024a). Programs implemented during this period—including tutoring, 
after-school programs, and other recovery efforts—frequently encountered staffing shortages, absenteeism, 
and scheduling issues that resulted in lower-than-intended dosage and limited effectiveness (Bhatt et al., 
2025; Carbonari et al., 2024a, 2024b; Huffaker et al., 2025; Kraft et al., 2024a). Many of these programs also 
operated at a larger scale than those evaluated in pre-pandemic studies. Recent research shows a negative 
relationship between intervention size and program effectiveness1 (Kraft, 2020; Kraft et al., 2024b). At the 
same time, even modest improvements can produce substantial district-wide benefits when programs reach 
large numbers of students. Understanding how post-pandemic summer school programs balanced scale and 
effectiveness is therefore critical to assessing their role in academic recovery.

This brief summarizes findings from studies of summer school programs delivered in 2022 and 2023 across 
ten large school districts. These districts participated in the Road to Recovery research practice partnership 
with researchers from NWEA®, CALDER at the American Institutes of Research, and Harvard University. 

1	 Kraft (2020) finds randomized control trials of education interventions with samples greater than 2,000 students (including 
treated and control students), the median effect size is 0.03 SD, whereas the median effect size for studies with samples of 
100 or fewer students is 0.24 SD. Similarly, Kraft et al. (2024) show the (pooled) effect size of tutoring studies declines as the 
sample of treated students increases: from 0.55 SD for programs that treat fewer than 100 students, to 0.32 SD for programs 
that treat between 100 and 399 students, to 0.25 SD for programs that treat 400 to 999 students, and to 0.14 SD for programs 
that treat 1,000 or more students.

https://www.nwea.org/research/publication/recovery-still-elusive-2023-24-student-achievement-highlights-persistent-achievement-gaps-and-a-long-road-ahead/
https://www.nwea.org/research/publication/recovery-still-elusive-2023-24-student-achievement-highlights-persistent-achievement-gaps-and-a-long-road-ahead/
https://educationrecoveryscorecard.org/wp-content/uploads/2025/02/Pivoting-from-Pandemic-Recovery-to-Long-Term-Reform-A-District-Level-Analysis.pdf
https://educationrecoveryscorecard.org/wp-content/uploads/2025/02/Pivoting-from-Pandemic-Recovery-to-Long-Term-Reform-A-District-Level-Analysis.pdf
https://caldercenter.org/publications/esser-and-student-achievement-assessing-impacts-largest-one-time-federal-investment
https://about.burbio.com/esser-iii
https://www.rand.org/pubs/research_reports/RRA956-22.html
https://www.rand.org/pubs/research_reports/RR1557.html
https://journals.sagepub.com/doi/10.3102/00346543221105543
https://www.rand.org/pubs/research_reports/RR1557.html
https://journals.sagepub.com/doi/10.3102/0034654313483906
https://www.nwea.org/research/publication/effective-summer-programs-practical-guidance-for-district-leaders/
https://www.rand.org/pubs/research_reports/RR366-1.html
https://journals.sagepub.com/doi/full/10.1177/23328584241281286
https://www.mdrc.org/sites/default/files/UChicago-Education-Lab-PLI-Interim-Report-06.2025.pdf
https://www.mdrc.org/sites/default/files/UChicago-Education-Lab-PLI-Interim-Report-06.2025.pdf
https://journals.sagepub.com/doi/full/10.1177/23328584241281286
https://caldercenter.org/publications/impacts-academic-recovery-interventions-student-achievement-2022-23
https://edworkingpapers.com/sites/default/files/ai25-1295.pdf
https://edworkingpapers.com/ai24-1030
https://journals.sagepub.com/doi/10.3102/0013189X20912798
https://edworkingpapers.com/sites/default/files/Tutoring Meta-Analysis Oct 2024_unblinded.pdf
https://journals.sagepub.com/doi/abs/10.3102/00028312251355990
https://caldercenter.org/sites/default/files/2025-08/CALDER-WP-325-0825.pdf
https://caldercenter.org/road-covid-recovery
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These districts collectively serve nearly 450,000 students. Six districts participated in both years of the 
study, and four participated only in one year. We first estimate the impact of summer school on students’ 
test scores and its contribution to districts’ overall recovery. We then take a broader view to describe the 
design and implementation of post-pandemic summer school programs and highlight differences from 
recommended best practices that may have hindered program effectiveness. Finally, we contextualize 
summer school's value by comparing it to other academic interventions in terms of scale and impact. 

Summer school consistently boosted students’ math 
achievement but had no impact on reading. The math 
gains were modest, equivalent to about 2 to 3 weeks of 
learning during the school year.
We estimate the effects2 of participating in summer school on students’ fall NWEA MAP® Growth™ math 
and reading test scores using value-added models that control for student characteristics and their prior 
achievement. The results show summer school boosted math scores by 0.027 SD on average in 2022 and 
by 0.024 SD in 2023. Summer school effects remained consistent across time and districts, with estimates 
ranging from 0.02 SD to 0.06 SD.

Figure 1. Summer school math effects by district and year

Note. Districts B, E, I, and J each participated in only one summer of the R2R study. Error bars represent 95% 
confidence intervals. Asterisks indicate a program’s effect was statistically significant at p<0.05.

2	 Our models use value-added methods with multiple prior test scores and rich covariates, which have been shown to approximate 
causal estimates. However, because summer school participation is not random, selection bias may remain. While supplemental 
models suggest this bias is reduced as covariates are added, unobservable differences between participants and nonparticipants 
may still influence results. Thus, estimates should be interpreted as associations that may not fully capture causal effects.
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We contextualize these impacts in a few ways. First, these effects are smaller than the 0.10 SD gains 
associated with attending summer school in pre-pandemic studies. A 0.02 to 0.03 SD effect is also small 
relative to the effect of many educational interventions but is typical (and not trivial) relative to average 
effects of interventions with samples over 2,000 students (Kraft, 2020, 2023). Approximating the effects 
into the equivalent days of learning shows students gained the equivalent of approximately one school day's 
worth of math learning for each day of summer school. At the district level, these math gains are equivalent 
to about 2% of the average district’s remaining recovery, after accounting for participation rates.

Reading outcomes showed no measurable improvement. We lack a clear explanation for why summer school 
improved math but not reading—a finding that contradicts research showing large positive effects (0.09 SD) 
from classroom-based summer reading interventions (Kim & Quinn, 2013). However, this pattern is consistent 
with pre-pandemic evidence suggesting summer school and other school-based instruction can have 
stronger effects on math than reading (e.g., Augustine et al., 2016; Borman et al., 2024; Jackson et al., 2014; 
Riehl & Welch, 2022). Students who do not participate in summer school might still practice reading over the 
summer, weakening or erasing any measurable program effect, especially if summer school offers limited 
reading instruction.

The 2023 study also finds that repeat participation may benefit students. Across four districts, returning 
students (those attending both 2022 and 2023) improved their math scores as much or more in the second 
summer as students attending for the first time in 2023. This finding echoes that of another recent study, 
suggesting summer school may produce cumulative benefits and districts should consider policies that 
encourage multi-year participation.

Districts offered optional programs that generally fell 
short of best-practice recommendations for duration 
and intensity.
Best practices from pre-pandemic research recommend designing programs to last at least four weeks—
and ideally five to six weeks—with 90 minutes of math and 120 minutes of reading per day, so students will 
receive the recommended amount of instruction if they attend 75% of days (Davison et al., 2024; Schwartz 
et al., 2018). Most of the 2022 and 2023 programs we studied fell short of all three of these targets, with the 
biggest differences in total duration. These findings are consistent with a national survey of school districts 
that found 2023 summer programs were typically four weeks long.

In 2022 and 2023, districts generally offered R2R summer programs to students entering grades 1–8 in the 
fall, and many extended them to other grades. All programs were optional to attend. About half admitted all 
students in eligible grades, while the others targeted enrollment using test scores, absenteeism, course grades, 
or teacher recommendations. Even so, nearly all programs allowed any interested student to participate.

Program duration varied from 12 to 30 days, though most were between 15 and 20 days, spread over three 
or four weeks. The programs ran for a total of 4 to 9 hours per day, with 45 minutes to 2 hours of instruction 
in math and in reading. Daily attendance rates varied from 54% to 80%, and students received between 7 
and 42 hours of instruction per subject across programs. On average, students attended 70% of days and 
received 18 hours of instruction in math and 19 hours in reading, well below the recommended targets of 25 
and 34 hours from prior research (Schwartz et al., 2018). This dosage gap reflects a combination of shorter 
program durations, reduced academic intensity, and lower attendance rates. 

https://journals.sagepub.com/doi/10.3102/0013189X20912798
https://journals.sagepub.com/doi/10.3102/0013189X231155154?icid=int.sj-abstract.similar-articles.1
https://journals.sagepub.com/doi/10.3102/0034654313483906
https://www.rand.org/pubs/research_reports/RR1557.html
https://www.summerboost.org/reports/
https://www.annualreviews.org/content/journals/10.1146/annurev-economics-080213-040845
https://onlinelibrary.wiley.com/doi/full/10.1002/pam.22417?casa_token=xvOx4JhKARMAAAAA%3AU4-6QO5iLWGH3cOrD5iF19yQ9dkgzc9CFwHvRXURWjVrxrout0A-JRbNjs3cw8J3kdK1eH6-PezTDg
https://www.bloomberg.org/press/new-national-study-finds-summer-boost-accelerates-learning-for-second-consecutive-year/
https://www.nwea.org/research/publication/effective-summer-programs-practical-guidance-for-district-leaders/
https://www.rand.org/pubs/research_reports/RR366-1.html
https://www.rand.org/pubs/research_reports/RR366-1.html
https://www.rand.org/pubs/research_reports/RR366-1.html
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Nevertheless, the reduced dose of summer programs students received in 2022 and 2023 does not entirely 
explain their reduced effects. Post-pandemic programs produced smaller math gains per instructional hour 
than pre-pandemic programs. This indicates either reduced effectiveness per hour or insufficient total 
instruction to generate larger gains. These findings suggest summer school impacts could be enhanced 
through closer alignment with best-practice program design and delivery, consistent with evidence from 
school-year pandemic-era interventions (Carbonari et al., 2024a, 2024b). 

Summer school’s scalability and consistent impacts 
across districts nevertheless make it a reliable intervention 
for supporting district-wide math recovery.
We contextualize summer school’s seemingly modest role in recovery against that of another widely 
promoted, evidence-based recovery strategy: high-dosage tutoring. Across R2R and other studies of post-
pandemic tutoring or summer school programs, we find summer school was generally larger and more likely 
to produce significant positive impacts when delivered at scale. 

Summer programs in the R2R districts were not only typically larger than the districts’ tutoring interventions 
but also large relative to educational interventions studied prior to the pandemic. On average, each served 
over 1,500 students in 2022 and over 2,500 in 2023. Approximately 13% of the districts’ students in eligible 
grades (which generally included at least grades 1-8) participated in both years. A few districts served over 
20% of their students, and the largest program had nearly 5,900 participants. Even large programs delivered 
significant math improvements, suggesting that program size did not limit effectiveness.

By comparison, high-dosage tutoring programs have proven difficult to implement effectively at scale 
(Bhatt et al., 2025; Carbonari et al., 2024a, 2024b; Kraft et al., 2024a). Many programs struggled to deliver 
the recommended number of tutoring hours, resulting in effects far smaller than those observed in pre-
pandemic studies. Recent evaluations of large-scale pandemic-era tutoring efforts generally find no 
measurable impact on student achievement (Bhatt et al., 2025; Carbonari et al., 2024a, 2024b; Huffaker et 
al., 2025; Kraft et al., 2024a). In contrast, large pre-pandemic tutoring programs (1,000+ students) produced 
meaningful gains in math and reading (0.14 SD), though effects were still smaller than those of more 
targeted pre-pandemic programs (Kraft et al., 2024b). Pandemic-era tutoring programs that had positive 
impacts typically served far fewer students and delivered at least 30 hours of instruction. 

https://journals.sagepub.com/doi/full/10.1177/23328584241281286
https://caldercenter.org/publications/impacts-academic-recovery-interventions-student-achievement-2022-23
https://bidenwhitehouse.archives.gov/briefing-room/statements-releases/2024/01/17/fact-sheet-biden-harris-administration-announces-improving-student-achievement-agenda-in-2024/
https://bidenwhitehouse.archives.gov/briefing-room/statements-releases/2024/01/17/fact-sheet-biden-harris-administration-announces-improving-student-achievement-agenda-in-2024/
https://nssa.stanford.edu/briefs/accelerating-student-learning-with-high-Impact-tutoring
https://www.mdrc.org/sites/default/files/UChicago-Education-Lab-PLI-Interim-Report-06.2025.pdf
https://journals.sagepub.com/doi/full/10.1177/23328584241281286
https://caldercenter.org/publications/impacts-academic-recovery-interventions-student-achievement-2022-23
https://edworkingpapers.com/ai24-1030
https://www.mdrc.org/sites/default/files/UChicago-Education-Lab-PLI-Interim-Report-06.2025.pdf
https://journals.sagepub.com/doi/full/10.1177/23328584241281286
https://caldercenter.org/publications/impacts-academic-recovery-interventions-student-achievement-2022-23
https://edworkingpapers.com/sites/default/files/ai25-1295.pdf
https://edworkingpapers.com/sites/default/files/ai25-1295.pdf
https://edworkingpapers.com/ai24-1030
https://edworkingpapers.com/sites/default/files/Tutoring Meta-Analysis Oct 2024_unblinded.pdf
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Figure 2. Post-pandemic tutoring program versus summer school 
math effects by participation

Panel A: Summer school and tutoring COVID recovery programs with fewer than 1,500 participants

Panel B: Summer school and tutoring COVID recovery programs with 1,500 or more participants

Note. Tutoring program effects include results from Bhatt et al. (2025), Carbonari et al. (2024a), Carbonari et 
al. (2024b), Huffaker et al. (2025), and Kraft et al. (2024a). The Bhatt et al. (2025) estimates include the TOT 
estimates for the HDT programs in the study. Error bars represent 95% confidence intervals. Asterisks indicate 
a program’s effect was statistically significant at p<0.05. 
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The findings suggest summer school and tutoring may be best suited as complementary programs with 
distinct purposes. Tutoring may be most effective as a targeted intervention for small groups of students 
who need the most support, whereas summer school can advance district-wide recovery by producing 
modest gains in math achievement for a much larger share of students. Summer school’s smaller per-student 
impacts should not be discounted, as they reflect meaningful progress when achieved at scale. 

The table below illustrates this tradeoff between program reach and individual impact from the perspective 
of district-wide recovery. It presents two hypothetical tutoring programs that would yield the same overall 
recovery effect as the median summer school program in R2R districts, for a district of 25,000 students. The 
tutoring participation rates and math effects are based on realistic, pandemic-era results but represent best-
case scenarios—the two highest effect sizes reported in the tutoring studies summarized above. In contrast, 
the summer school results show larger-than-typical programs also yield effects around 0.02 to 0.03 SD.

Table 1. Summer school and tutoring programs with equivalent district-wide 
recovery impacts for a district of 25,000 students

Program Participation 
rate

Total 
participants 
(N=25,000)

Math effect 
per participant

District-wide 
recovery 
impact

Summer school 13.0% 3,250 +0.025 SD +0.00325 SD

Tutoring 1.5% 375 +0.218 SD +0.00325 SD

Tutoring 2.5% 625 +0.130 SD +0.00325 SD

Note. District-wide recovery impact is calculated as the product of the participation rate and the average effect 
per participant. 

Conclusions
Summer school programs implemented in 2022 and 2023 consistently produced positive effects on math 
achievement across a diverse set of large school districts, though the magnitude of impacts was modest 
compared to pre-pandemic studies. Programs provided fewer instructional hours than best-practice 
models and were less effective per hour of instruction than pre-pandemic programs. However, the summer 
programs included in these studies reached a substantial share (~13% both summers) and number of 
students, making their small effects more remarkable (Kraft, 2020).

By contrast, summer school had no detectable effect on reading achievement. This finding aligns with some 
pre-pandemic evidence suggesting school-based interventions more reliably move math scores. The null 
findings in reading do not imply that summer school literacy instruction should be abandoned, but rather 
that more work is needed to identify effective program designs and to understand how participants’ reading 
trajectories compare to those of nonparticipants.

Taken together, these findings position summer school as a viable, reliable, and scalable intervention for 
supporting math recovery in the post-pandemic context. While academic recovery looms large, summer 
school is one of the few strategies that has delivered measurable district-wide gains and is reliably 
comparable in terms of district-wide impacts to best-case scenario pandemic-era tutoring programs. With 
stronger program design and sustained investment, it could play an even greater role in boosting student 
achievement.

https://journals.sagepub.com/doi/10.3102/0013189X20912798
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Recommendations

1. Sustain and expand summer school to support math recovery
Our evidence shows summer school is a viable means of systematically improving district-level achievement 
in math, and maintaining and expanding programming will support national academic recovery. While the 
contributions to math recovery seem modest, they stand out from many other efforts that have struggled to 
boost achievement at all. Expanding programs may seem particularly challenging without ESSER funds, but 
some districts are managing with help from local funds and nonprofits. We think it is a worthwhile effort, as 
the programs’ broad reach is essential to their role in recovery. 

2. Align program design and implementation with best practices
Increasing program duration and intensity to meet pre-pandemic recommendations—at least four, but ideally 
five to six weeks of programming with at least 90 minutes of math and 120 minutes of reading instruction per 
day—and improving daily attendance rates to 75% or higher are promising strategies for boosting summer 
school’s impact. Most post-pandemic programs fell short of these benchmarks. These changes are likely 
to be most effective when paired with other best practices for summer school design and implementation. 
Future research should examine how dosage thresholds for impacts might differ for math and reading.

3. Encourage multi-year participation
Students who attended in 2023 benefited as much or more from the program if they had also participated 
during 2022, suggesting students benefit each year they take part. Districts should reduce barriers to re-
enrollment and explore family engagement strategies to promote sustained participation across summers. 

4. Strengthen summer literacy approaches
The lack of positive reading impacts across the R2R summer programs highlights the need to strengthen 
summer literacy approaches. Districts could experiment with more intensive literacy instruction, 
targeted interventions for struggling readers, or partnerships with community organizations to provide 
complementary reading supports. 

5. Leverage complementary interventions
Summer school and tutoring should be viewed as complementary. Whereas summer school can most 
effectively support district-wide recovery by modestly improving math achievement for many students, 
tutoring may be best utilized as a targeted intervention for smaller groups of students most in-need of 
support. Future research should continue to explore how to maximize summer school’s contribution to 
broader recovery and evaluate its cost-effectiveness relative to other large-scale academic interventions.

https://www.npr.org/2025/07/23/nx-s1-5432692/philadelphia-summer-learning-federal-funding-schools
https://www.nwea.org/research/publication/effective-summer-programs-practical-guidance-for-district-leaders/
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