


Appendix A. Supplementary Tables
Appendix Table A1. NWEA MAP Math Scores by Term, Intervention, and Treatment Status 

	
	Fall 2021 MAP RIT score
	
	Spring 2022 MAP RIT score
	
	Fall 2021 MAP Normed
	
	Spring 2022 MAP Normed

	
	Treated
	
	Not Treated
	
	Treated
	
	Not Treated
	
	Treated
	
	Not Treated
	
	Treated
	
	Not Treated

	Intervention (Grades)
	Mean
	SD
	
	Mean
	SD
	
	Mean
	SD
	
	Mean
	SD
	
	Mean
	SD
	
	Mean
	SD
	
	Mean
	SD
	
	Mean
	SD

	District A Tutoring #1 (4-8)
	192.47
	14.97
	
	209.19
	18.33
	
	201.50
	15.75
	
	217.48
	18.56
	
	-1.09
	0.80
	
	-0.26
	1.01
	
	-1.00
	0.88
	
	-0.23
	1.02

	District A Tutoring #1 (4-5)
	187.47
	12.73
	
	201.09
	16.76
	
	198.26
	15.27
	
	212.36
	17.70
	
	-1.11
	0.83
	
	-0.22
	1.09
	
	-0.99
	0.94
	
	-0.14
	1.08

	District A Tutoring #1 (6-8)
	202.65
	14.01
	
	214.84
	17.23
	
	207.93
	14.67
	
	221.11
	18.30
	
	-1.04
	0.75
	
	-0.29
	0.96
	
	-1.03
	0.75
	
	-0.29
	0.97

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	District B Tutoring (K-8)
	183.74
	25.62
	
	189.80
	31.16
	
	192.41
	23.94
	
	198.29
	29.09
	
	-0.74
	0.91
	
	-0.14
	1.08
	
	-0.88
	0.96
	
	-0.31
	1.11

	District B Tutoring (K-5)
	177.37
	22.81
	
	176.60
	26.69
	
	187.13
	22.17
	
	187.08
	25.61
	
	-0.82
	0.90
	
	-0.14
	1.10
	
	-0.95
	0.97
	
	-0.35
	1.13

	District B Tutoring (6-8)
	212.93
	15.56
	
	217.85
	19.10
	
	215.97
	16.08
	
	222.37
	20.13
	
	-0.38
	0.84
	
	-0.13
	1.06
	
	-0.56
	0.84
	
	-0.23
	1.06

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	District B Assigned Software (K-8)
	182.90
	29.89
	
	191.16
	31.09
	
	192.33
	28.37
	
	199.44
	28.94
	
	-0.44
	1.22
	
	-0.09
	1.04
	
	-0.59
	1.26
	
	-0.27
	1.06

	District B Assigned Software (K-5)
	171.54
	23.57
	
	177.95
	27.13
	
	182.09
	22.97
	
	188.38
	25.96
	
	-0.60
	1.24
	
	-0.05
	1.03
	
	-0.77
	1.28
	
	-0.27
	1.06

	District B Assigned Software (6-8)
	218.74
	16.34
	
	217.61
	19.47
	
	224.77
	17.27
	
	221.84
	20.49
	
	0.08
	1.01
	
	-0.17
	1.06
	
	0.00
	0.99
	
	-0.28
	1.06

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	District C Tutoring (K-3)
	162.71
	13.69
	
	176.72
	17.21
	
	173.43
	13.24
	
	187.77
	16.48
	
	-0.99
	0.71
	
	0.16
	1.03
	
	-1.02
	0.77
	
	0.07
	1.01

	District C Assigned Software (K-5)
	184.45
	21.01
	
	170.45
	17.23
	
	194.36
	19.75
	
	177.20
	14.83
	
	0.23
	1.00
	
	-0.35
	1.03
	
	0.13
	0.99
	
	-0.50
	0.99

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	District D Interventions (K-7)
	182.05
	27.05
	
	194.70
	29.77
	
	193.61
	24.14
	
	206.50
	27.06
	
	-0.75
	0.92
	
	0.68
	0.91
	
	-0.68
	0.96
	
	0.60
	0.90

	District D Interventions (K-5)
	172.60
	24.53
	
	185.54
	26.70
	
	186.40
	22.86
	
	198.74
	24.90
	
	0.76
	0.92
	
	0.71
	0.95
	
	-0.67
	0.98
	
	0.63
	0.94

	District D Interventions (6-7)
	206.05
	16.05
	
	226.86
	12.93
	
	211.91
	16.36
	
	233.81
	13.06
	
	-0.70
	0.93
	
	0.57
	0.74
	
	-0.72
	0.91
	
	0.51
	0.73

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	District D Classroom (K-7)
	181.03
	29.90
	
	190.72
	29.21
	
	192.16
	26.12
	
	202.43
	26.59
	
	0.72
	0.92
	
	0.22
	1.13
	
	-0.68
	0.95
	
	0.18
	1.10

	District D Small Group (K-7)
	194.42
	15.95
	
	189.44
	30.24
	
	204.02
	16.30
	
	201.27
	27.41
	
	-0.80
	0.87
	
	0.21
	1.13
	
	-0.73
	0.92
	
	0.18
	1.10

	District D Supervised (K-7)
	181.07
	26.35
	
	193.91
	29.86
	
	192.77
	23.57
	
	205.62
	27.12
	
	-0.80
	0.91
	
	0.57
	0.98
	
	-0.73
	0.95
	
	0.50
	0.96

	District D Other (K-7)
	186.82
	26.61
	
	190.00
	29.54
	
	197.26
	23.20
	
	201.73
	26.88
	
	-0.69
	0.90
	
	0.18
	1.14
	
	-0.66
	0.94
	
	0.15
	1.11






Appendix Table A2. NWEA MAP Reading Scores by Term, Intervention, and Treatment Status 

	
	Fall 2021 MAP RIT score
	
	Spring 2022 MAP RIT score
	
	Fall 2021 MAP Normed
	
	Spring 2022 MAP Normed

	
	Treated
	
	Not Treated
	
	Treated
	
	Not Treated
	
	Treated
	
	Not Treated
	
	Treated
	
	Not Treated

	Intervention (Grades)
	Mean
	SD
	
	Mean
	SD
	
	Mean
	SD
	
	Mean
	SD
	
	Mean
	SD
	
	Mean
	SD
	
	Mean
	SD
	
	Mean
	SD

	District A Tutoring #1 (4-8)
	189.56
	15.96
	
	204.55
	18.98
	
	195.18
	16.19
	
	209.13
	18.59
	
	-1.09
	0.88
	
	-0.32
	1.10
	
	-1.12
	0.99
	
	-0.37
	1.13

	District A Tutoring #1 (4-5)
	185.01
	14.31
	
	197.96
	17.87
	
	193.52
	15.67
	
	205.47
	17.80
	
	-0.95
	0.81
	
	-0.16
	1.06
	
	-0.90
	0.94
	
	-0.15
	1.09

	District A Tutoring #1 (6-8)
	194.54
	16.18
	
	207.55
	18.71
	
	196.97
	16.55
	
	210.81
	18.71
	
	-1.24
	0.93
	
	-0.39
	1.11
	
	-1.36
	0.98
	
	-0.46
	1.13

	District A Tutoring #2 (K-5)
	175.91
	12.02
	
	179.85
	24.48
	
	188.56
	14.24
	
	190.39
	23.23
	
	-1.31
	0.59
	
	-0.23
	1.09
	
	-1.05
	0.85
	
	-0.25
	1.11

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	District B Tutoring (K-5)
	180.09
	22.14
	
	186.59
	26.66
	
	185.66
	20.62
	
	192.52
	24.49
	
	-0.54
	0.87
	
	-0.02
	1.08
	
	-0.75
	0.96
	
	-0.25
	1.13

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	District C Tutoring #1 (K-3)
	157.36
	12.54
	
	174.68
	19.72
	
	169.74
	13.26
	
	184.10
	17.95
	
	-0.88
	0.67
	
	0.20
	1.03
	
	-0.86
	0.71
	
	0.08
	1.00

	District C Tutoring #2 (K-2)
	152.43
	10.88
	
	167.05
	16.90
	
	167.48
	14.83
	
	180.29
	16.60
	
	-0.81
	0.72
	
	0.21
	1.06
	
	-0.73
	0.89
	
	0.12
	0.99

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	District D Interventions (K-8)
	180.38
	27.53
	
	199.15
	29.05
	
	189.30
	24.60
	
	207.50
	25.43
	
	-0.63
	1.02
	
	0.69
	0.91
	
	-0.64
	1.06
	
	0.63
	0.91

	District D Interventions (K-5)
	169.03
	24.75
	
	186.87
	27.11
	
	180.62
	23.02
	
	197.66
	24.44
	
	-0.58
	0.98
	
	0.74
	0.98
	
	-0.57
	1.03
	
	0.67
	0.97

	District D Interventions (6-8)
	201.89
	18.09
	
	223.78
	12.37
	
	205.80
	18.23
	
	227.24
	12.71
	
	-0.74
	1.07
	
	0.59
	0.72
	
	-0.77
	1.11
	
	0.54
	0.76

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	District D Classroom (K-8)
	183.49
	23.54
	
	191.70
	30.24
	
	192.88
	21.23
	
	200.18
	26.94
	
	-0.62
	0.98
	
	0.18
	1.15
	
	-0.58
	1.01
	
	0.13
	1.16

	District D Small Group (K-8)
	180.05
	27.46
	
	194.79
	29.76
	
	189.18
	24.39
	
	203.15
	26.45
	
	-0.62
	0.99
	
	0.37
	1.10
	
	-0.62
	1.02
	
	0.32
	1.11

	District D Supervised (K-8)
	186.81
	24.67
	
	192.13
	30.89
	
	194.31
	22.43
	
	200.92
	27.39
	
	-0.72
	1.02
	
	0.32
	1.10
	
	-0.72
	1.07
	
	0.27
	1.10

	District D Other (K-8)
	164.83
	26.64
	
	194.78
	28.45
	
	176.46
	24.41
	
	202.91
	25.30
	
	-0.74
	0.99
	
	0.24
	1.13
	
	-0.72
	1.06
	
	0.19
	1.13
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Appendix Table A3. Math Interventions Eligibility, Participation, and Dosage 

	
	Panel A:
Eligible vs Treated
	
	Panel B:
Dosage

	Intervention (Grades)
	% eligible, not treated
	% eligible, treated
	% ineligible,
treated 
	
	Intended dosage in hours 
(per term)
	Average hours attended 
(per term)

	District A Tutoring #1 (4-8)
	37.00%
	5.98%
	0.10%
	
	15
	9.72

	District A Tutoring #1 (4-5)
	37.16%
	9.31%
	0.19%
	
	15
	11.32

	District A Tutoring #1 (6-8)
	36.88%
	3.51%
	0.03%
	
	15
	6.53

	
	
	
	
	
	
	

	District B Tutoring (K-8)
	24.46%
	1.31%
	1.56%
	
	18.5-55.5
	5.40

	District B Tutoring (K-5)
	25.16%
	1.70%
	1.75%
	
	18.5-55.5
	5.70

	District B Tutoring (6-8)
	22.95%
	0.48%
	1.17%
	
	18.5-55.5
	4.06

	District B Assigned Software (K-8)
	-
	-
	-
	
	27.75
	5.49

	District B Assigned Software (K-5)
	-
	-
	-
	
	27.75
	6.42

	District B Assigned Software (6-8)
	-
	-
	-
	
	27.75
	2.58

	
	
	
	
	
	
	

	District C Tutoring (K-3)
	3.21%
	1.84%
	1.62%
	
	30
	10.17

	District C Assigned Software (K-5)
	1.08%
	85.04%
	0.52%
	
	24
	10.65

	
	
	
	
	
	
	

	District D Interventions (K-7)
	11.59%
	25.23%
	6.17%
	
	15
	14.48

	District D Interventions (K-5)
	12.19%
	23.50%
	5.60%
	
	15
	14.45

	District D Interventions (6-7)
	9.79%
	30.50%
	7.91%
	
	15
	14.57

	
	
	
	
	
	
	

	District D Classroom (K-7)
	-
	-
	-
	
	-
	9.26

	District D Small Group (K-7)
	-
	-
	-
	
	-
	11.67

	District D Supervised (K-7)
	-
	-
	-
	
	-
	12.83

	District D Other (K-7)
	-
	-
	-
	
	-
	7.07

	
	
	
	
	
	
	

	Note. We do not display information about eligibility for interventions for which we did not receive the necessary data to capture eligibility. If intended dosage was not clearly defined at the term-level, we assumed it was 50% of the annual intended dosage. 





Appendix Table A4. ELA Interventions Eligibility, Participation, and Dosage 

	
	Panel A:
Eligible vs Treated
	
	Panel B:
Dosage

	Intervention (Grades)
	% eligible, not treated
	% eligible, treated
	% ineligible,
treated 
	
	Intended dosage in hours 
(per term)
	Average hours attended 
(per term)

	District A Tutoring #1 (4-8)
	39.17%
	6.07%
	0.11%
	
	15
	7.99

	District A Tutoring #1 (4-5)
	41.95%
	9.67%
	0.20%
	
	15
	10.82

	District A Tutoring #1 (6-8)
	37.80%
	4.31%
	0.07%
	
	15
	4.86

	District A Tutoring #2 (K-5)
	33.46%
	1.56%
	0.17%
	
	15
	20.80

	
	
	
	
	
	
	

	District B Tutoring (K-5)
	21.83%
	2.00%
	3.40%
	
	18.5-55.5
	6.52

	
	
	
	
	
	
	

	District C Tutoring #1 (K-3)
	5.97%
	2.02%
	1.43%
	
	45
	14.24

	District C Tutoring #2 (K-2)
	14.99%
	3.67%
	0.02%
	
	5-37.5
	9.60

	
	
	
	
	
	
	

	District D Interventions (K-8)
	12.35%
	27.04%
	8.28%
	
	15
	16.26

	District D Interventions (K-5)
	12.42%
	25.28%
	9.48%
	
	15
	16.07

	District D Interventions (6-8)
	12.20%
	30.45%
	5.97%
	
	15
	16.60

	
	
	
	
	
	
	

	District D Classroom (K-8)
	-
	-
	-
	
	-
	8.23

	District D Small Group (K-8)
	-
	-
	-
	
	-
	14.35

	District D Supervised (K-8)
	-
	-
	-
	
	-
	13.78

	District D Other (K-8)
	-
	-
	-
	
	-
	9.48



Note. We do not display information about eligibility for interventions for which we did not receive the necessary data to capture eligibility. If intended dosage was not clearly defined at the term-level, we assumed it was 50% of the annual intended dosage.



Appendix B. Intervention Descriptions
Intervention Design Choices
The interventions listed in Table 2 varied along multiple dimensions—which students were targeted; when the intervention happened; whether sessions were virtual or in-person; the qualifications and backgrounds of the providers; the student-provider ratio; and the frequency and duration of sessions. In this Appendix, we provide summaries of the variation we observed in the design of each type of program across the four districts included in this study.
Tutoring and Small Group Interventions
Each of the four districts implemented tutoring or similar small group interventions to give students additional academic support, and two districts had two distinct such interventions. Four of the six interventions provided support in math and reading, and the other two programs focused exclusively on reading. The design of these interventions varied across districts and sometimes across schools within one district. For example, one district offered both in-person and virtual tutoring programs at different schools. In two districts, these interventions were offered both during typical school hours and after school, whereas they were offered only during school hours in the other two districts. For interventions that happened during the school day, they used a “pull-out” approach that involved intervention staff removing students from core instruction, enrichment time, or advisory to work with them in a separate space. Students were targeted to receive these interventions based on a variety of at-risk factors and low academic performance (e.g., test scores, course performance).
The personnel tasked with providing these interventions varied. Two districts had only credentialed teachers providing these interventions, whereas the other two districts also employed local college students, national tutoring services, local nonprofit organizations, and/or high school students. The programs were designed for students to receive between 2–5 sessions per week, with total expected instructional time in a given subject ranging from 30–90 hours over the course of the entire year. The planned length of intervention sessions also varied, from 20 to 90 minutes.
Out-of-School-Time Programs
Two of the four districts used Saturday programs to provide additional instruction to students. These programs were run by school sites and were not offered at all schools. They were focused on providing math and reading instruction and support (e.g., test prep, homework help) for students in K-8 in one district and K-12 in the other district. Participation was optional for both programs, but students were encouraged by teachers to participate based on their academic performance. Saturday programming was mostly offered in the spring and typically ran for 4.5 hours each day. Neither district systematically tracked Saturday programming, such that the total amount of time that enrolled students spent at Saturday programming is unknown.
Virtual Learning Tools
Virtual learning tools (e.g., iReady, ALEKS, Dreambox) were used as an academic recovery intervention in three of four districts. They used the programs to add academic time to students’ days beyond core instruction. Each district targeted students who were performing below grade level or whom a teacher had recommended for participation for these interventions. One district required all students in a subset of low-performing schools to use the program. Districts assigned students to use the platform both during and outside of school hours. The amount of time students were expected to use the program ranged from 30 minutes to 3 hours per week (approximately 18 to 108 hours per year). Data on student participation and usage of these programs was available for two of the three districts.
Extended School Calendars
Finally, two of the four districts extended the school year in a subset of schools to give students additional days of instruction throughout the year. One district implemented three different models of an extended school year across participating schools, while the other district used one model. In two of the models, the additional days were not distinguishable from regular school days. In the other two models, the additional days provided slightly reduced math and reading instructional time, and more time was allocated for enrichment and social-emotional learning (SEL) activities. All extended school days were offered in person, staffed by teachers from the participating school sites, and had student–teacher ratios consistent with the schools’ typical classroom ratios. The two districts varied in the schools and students they targeted, with one district targeting the lowest performing schools, and the other selecting schools based on school and family interest. Three of the programs were designed so that all students at the participating schools received additional days of instruction, whereas the remaining program specifically targeted students who were most in need of additional academic support.
The four models also varied in the total number of extra days and additional instructional time they provided to participating students relative to the traditional school calendar. One model provided students with three additional, typical days of instruction. Two other models gave students 22 additional days of instruction, but one of the models had half-days for each additional day. The full-day model consistently provided students with an additional 2 hours of reading instruction and 1.5 hours of math instruction per day, totaling an extra 44 hours of reading and 33 hours of math per year relative to the traditional calendar. The half-day model was less consistent in its instructional time across days but offered up to 1.5 hours of instruction in math and reading per day, totaling a maximum possible 33 additional hours in math and reading over the year. The remaining model provided students with up to 18 additional days of school. For this model, each day included 1.5 hours of reading instruction and 1 hour of math instruction, totaling a maximum of 27 additional hours of reading and 18 additional hours of math over the course of the year.
[bookmark: _GoBack]Appendix C. Methods
Intervention Impacts—Variations in Estimation Models 
For some districts, program participation was related not only to baseline characteristics and prior scores on the MAP Growth assessments, but also to other measures of prior achievement, such as state standardized test scores. In these cases, we estimated the following value-added model on a semester-by-semester basis, treating each semester, t, as a separate observation: 

This model differs from our general model described in the main text in that it includes , a matrix with a cubic function of previous state standardized test scores in the same subject, interacted with grade level. Moreover, the availability of an additional measure of prior student performance enabled us to slightly loosen the sample restrictions for students who could be included in the estimation. Specifically, for observations of second semester program participation (i.e., interventions that took place in spring 2022), we included students so long as they had non-missing winter and spring MAP Growth test scores from 2021–22 and at least one from either a fall 2021 MAP Growth score or spring 2021 state standardized test. In models of this specification, we imputed missing prior test scores using the district-level mean and included a dummy indicating imputation, interacted with all test score variables. 
Alternative Specifications
	In addition to our main VAM specification used for each district’s interventions, we estimate several alternative specifications to test the sensitivity of our findings. One potential concern with our preferred specification is that value-added models that include higher order terms of prior test scores could plausibly lead to biased estimates due to noise in the upper and lower tails of the test score distribution. While an advantage of using MAP Growth scores is that its computer adaptivity reduces noise in the tails, we estimate supplemental models that include only linear terms of prior MAP Growth scores, rather than cubic polynomial functions, as a robustness check to our results. We arrive at consistent conclusions using these models as we do with our preferred specification.
Additionally, we estimate models that use continuous measures of intervention participation (e.g. number of intervention hours attended) rather than binary indicators of intervention participation. These models assume a linear relationship between the amount of time spent in an intervention and impacts to students’ test scores. We do not report the results of these models as our estimate of the hourly effects of interventions out of concern that they are likely to be endogenous-- depending on the intervention, students who are struggling more could be more likely to attend numerous hours of a recovery program. Alternatively, for more self-guided interventions such as virtual learning, more motivated students could be more likely to attend for numerous hours. Nonetheless, we find no evidence that using continuous intervention measures leads to conflicting conclusions compared to our main results.    
The results of all supplemental models are available upon request.
Placebo Tests
The validity of value-added models hinges on successfully accounting for all relevant factors that differ among treated and untreated students and that could also be associated with student outcomes. One standard way to test for bias in our models is to model a treatment’s impact on alternative student outcomes that should not be affected by treatment participation. Thus, for each of the math interventions we examined, we also examined impacts on reading scores. Similarly, for reading interventions, we examined impacts on math performance. In most cases, we could not reject the hypothesis that the impact on the untargeted subject was equal to zero, as would be expected in a well- specified model. However, in some cases, such as the combined effect of participating in any math-focused interventions in District D (i.e. “All Interventions”), we estimated a positive impact on math achievement, as well as a positive impact on reading achievement. Such a pattern implies selection into the math interventions based on unobserved factors for which we could not control.
Regression Discontinuity Design
In three of the four districts in which we examined treatment effects of individual interventions, student assignment to one or more interventions was at least partially based on receiving a MAP Growth score below a certain threshold in a previous term. Assignment to treatment based on a cutoff in a continuous variable (here, MAP Growth assessment scores) often provides the opportunity to estimate treatment effects using a regression discontinuity design. We explored this methodology in all three districts, but ultimately found very weak first stages in all of them. These findings were corroborated by our district interviews, from which we learned that students’ assignment to particular interventions was frequently influenced by teacher discretion, scheduling issues, and instructional capacity. We plan to continue exploring the viability of using regression discontinuity designs in future analysis, as we expect that the R2R districts’ program implementation will become more systematic over time and intervention assignment may adhere more to their intended design.
Estimating Expected Effects per Hour of Intervention
To contextualize the size of the effects we estimate in this study, we also estimate the size of the effect we would expect to see for each intervention based on the number of hours students attended the intervention if the intervention were to have the same average effect per hour as the prepandemic tutoring programs studied in Nickow et al.’s (2024) meta-analysis. The meta-analysis examines experimental evidence on tutoring programs from preschool through secondary school and finds pooled estimates of the impact of tutoring on student achievement are approximately 0.27 standard deviations in math and 0.29 standard deviations in reading. Accounting for the weights associated with each program in the meta-analysis (using Nickow et al.’s (2024) replication package), we calculate the average number of hours of tutoring offered associated with the pooled effects: 38.9 hours of math tutoring and 35.0 hours of literacy tutoring. Over 85 percent of the programs included in the study were conducted during school hours, so we then approximate student attendance in the programs as the U.S. NCES 2017-18 public school average daily attendance (ADA) rate of 93 percent (see NCES tables 203.80 and 203.20), generating estimated effects of 0.0074 standard deviations per hour of math tutoring attended and 0.0089 standard deviations per hour of literacy tutoring attended. To calculate the expected effect of each of our programs, we multiply these hourly impact estimates by the average hours (i.e., dosage) of programming that students received for each program in the study.
In Table 6, we also use these expected hourly impact estimates to approximate the hours of instruction needed to counteract the pandemic loss in each district by the following:   38.9 for math or  for reading. However, if districts face similar ongoing barriers to implementing interventions in the future, the interventions may have weaker positive effects per hour of intervention on student outcomes than the pre-pandemic tutoring programs included in Nickow et al.’s (2024) meta-analysis. Therefore, the additional hours of tutoring we estimate districts need for full recovery should be interpreted as a lower bound.
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