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The Impact of a 2021 Summer School Program on Student Achievement

Main Results

Numerical Estimates from Below-Grade-Level Regression
Discontinuity Analysis Based on Invitation Due to Below-
Grade-Level Test Scores

The main report provides a graphical depiction of the regression discontinuity
design (RDD) analysis of the impact of receiving an invitation to summer school
on subsequent fall test scores based on the cutoff for grade-level achievement
on the winter i-Ready assessments. These analyses were conducted using the
Stata packages developed by Calonico et al." Here, we provide the associated
numerical results for both math (Table A1) and reading (Table A2). The results
for math indicate that receiving an invitation to summer school raised fall math
test scores by 0.25 scale-score points, but this difference was not statistically
different from zero at a 95% confidence level. Put differently, we cannot say
with confidence that the receipt of an invitation to attend summer school

had any impact on later student achievement. Similarly, the results for reading
indicate an impact of summer school invitation on fall reading test scores of
1.41 scale-score points, but this difference is not significantly different from
zero.

Table A1. RDD Results for Fall 2021 Math Scores

Coefficient Standard error P> |z|
Invited -0.250 0.599 0.677
Elementary grades -0.968 0.749 0.196
Middle grades 1.910 1.428 0.181
Control for prior (fall 2020) scores -0.564 0.617 0.361

Notes. Coefficient represents the estimated change in fall formative assessment scale scores from a one-unit change in the relevant
variable. In particular, the value in the first row represents the estimated effect of being invited to participate in summer school on

the subsequent fall formative assessment scale score. Values in the last column represent the probability that estimated coefficient or
greater would occur if the true effect is zero. For example, the value of 0.677 indicates that an estimated coefficient of 0.250 or greater
would occur two-thirds of the time when the true impact of an invitation is zero. Put differently, one can only be about 32% confident
the effect is not zero. The full sample includes 27,552 students (15,926 invited, 11,626 not invited) with the sample used for the analysis
including 14,108 students (6,599 invited, 7,509 not invited). The sample of students in elementary grades is 18,186 students (10,498
invited, 7,688 not invited) with 8,245 in the analysis (3,875 invited, 4,370 not invited). The sample of students in middle grades is 9,366
students (5,428 invited, 3,938 not invited) with 3,214 in the analysis (1,398 invited, 1,816 not invited).
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Table A2. RDD Results for Fall 2021 Reading Scores

Coefficient Standard error P> |z|
Invited -1.405 1.334 0.292
Elementary grades -1.852 1.712 0.279
Middle grades 2.282 2.030 0.261
Control for prior (fall 2020) scores -1.190 1.345 0.376

Notes. Coefficient represents the estimated change in fall formative assessment scale scores from a one-unit change in the relevant
variable. In particular, the value in the first row represents the estimated effect of being invited to participate in summer school on

the subsequent fall formative assessment scale score. Values in the last column represent the probability that estimated coefficient or
greater would occur if the true effect is zero. For example, the value of 0.292 indicates that an estimated coefficient of 1.405 or greater
would occur 29% of the time when the true impact of an invitation is zero. Put differently, one can only be about 71% confident the
effect is not zero. The full sample includes 31,163 students (17,370 invited, 13,793 not invited) with the sample used for the analysis
including 13,246 students (6,255 invited, 6,991 not invited). The sample of students in elementary grades is 18,024 students (10,369
invited, 7,655 not invited) with 8,444 in the analysis (3,970 invited, 4,474 not invited). The sample of students in middle grades is 9,211
students (5,202 invited, 4,009 not invited) with 3,713 in the analysis (1,610 invited, 2,703 not invited).

Supplemental Results

Average Impact Analysis Based on Invitation Due to Course
Failure

In the main report, we provide an analysis of the impact of being invited to
summer school on subsequent fall test scores where the invitation criterion
was having a below-grade-level score on the math or reading i-Ready formative
assessment in winter of SY 2020-21. The vast majority of summer school
invitations were based on this criterion (see Table A3). However, middle school
students could also be invited if they failed a course in SY 2020-21 (even if their
formative assessment scores were at grade level).

Table A3. Invitation by Criteria (Middle School Students)
Middle Grades

Only invited due to below-grade-level i-Ready 9,554
score (74.0%)
Only due to course failure 461
(3.6%)
Invited due to both below-grade-level i-Ready 2,905
score and course failure (22.5%)

Notes. Percentages based on total number of eligible students in grades 6-8.
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Here, we evaluate the impact of a middle school student being invited to attend
summer school due to failing grades in the previous school year. It is important
to note that this analysis is based on a much smaller sample of students than
the on-grade-level analysis in the main report. As shown in Table A3, among
middle school students who were invited to participate in summer school,
virtually all (over 96%) had below-grade-level i-Ready scores as one of the
reasons for invitation. Consequently, the analysis based on grade failure adds
less than 4% of eligible middle school students into the analysis. Given the small
sample, the estimates tend to be very imprecise and should be interpreted with
caution.

Results based on course failure in math and English Language Arts (ELA)
courses are depicted in Figures A1 and A2, and the associated numerical results
are provided in Tables A4 and AS5. As with the on-grade-level analysis in the
main report, we denote the cutoff as a vertical black line, which in this case,

is at the 70% level for course grades (the minimum score for passing a class).
The charts show the distance a student’s score is from their grade-level cutoff
(measured in scale-score points) on the vertical axis.

Figure A1. RDD Analysis of Math Course Grades and Math Scale Scores
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Notes. Points represent the average (centered) fall math scale score within a segment (bin) of prior winter scale scores. There are 10
bins of equal size on each side of the cutoff. Lines represent the linear trend in fall scores, relative to prior winter scores, on each side
of the invitation eligibility cutoff.
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Figure A2. RDD Analysis of ELA Course Grades and Reading Scale Scores
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Notes. Points represent the average (centered) fall ELA scale within a segment (bin) of prior winter scale scores. There are 10 bins of
equal size on each side of the cutoff. Lines represent the linear trend in fall scores, relative to prior winter scores, on each side of the
invitation eligibility cutoff.

We find that students who barely failed a math course (and therefore received
invitations to attend summer school) scored about 14 scale-score points higher
on the math formative assessment at the start of the 2021-22 school year
than students who barely passed (and therefore did not receive an invitation
and did not attend [Table A4]). This large estimate (equivalent to about two
academic years of growth for an on-grade-level Grade 5 student) seems
implausible and should be viewed with some skepticism. The analysis includes
only 319 observations to the left of the threshold (i.e., 319 students with failing
grades), compared to over 6,000 students to the left of the cutoff in the i-Ready
analysis that is included in the main report. Furthermore, we saw no statistically
significant impacts on reading scores due to eligibility based on course failure in
English Language Arts (Tabe A5).

Table A4. RDD Analysis of Fall Math Scores based on Invitation due to Math Grades

Coefficient Standard error P> ||

Invited 14.068 4.651 0.002

Notes. Coefficient represents the estimated change in fall formative assessment scale from being invited to participate in summer
school. Values in the last column represent the probability that estimated coefficient or greater would occur if the true effect is zero.

Georgia Policy Labs | MAPLE



The Impact of a 2021 Summer School Program on Student Achievement

Table A5. RDD Analysis of Fall Math Scores based on Invitation due to ELA Grades

Coefficient Standard error P> |z|

Invited 4.987 7.466 0.504

Notes. Coefficient represents the estimated change in fall formative assessment scale from being invited to participate in summer
school. Values in the last column represent the probability that estimated coefficient or greater would occur if the true effect is zero.

Sub-group Regression Discontinuity Analysis Based on
Invitation Due to Below-Grade-Level Test Scores

The main report provides results from RDD analyses of the impact of summer
school invitation on subsequent fall test scores for all students as a whole. The
main report also briefly summarizes the results of RDD analyses for sub-groups
of students. Below, in Figures A3—A18, we provide RDD plots for the four sub-
group pairs (female/male, FRPM/non-FRPM, ELL/non-ELL, and higher-income
area/lower-income area) for math and for reading.

Figure A3. RDD Analysis of Fall 2021 Math Test Scores — Female Students
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Notes. Points represent the average (centered) fall math scale score within a segment (bin) of prior winter scale scores. There are 10

bins of equal size on each side of the cutoff. Lines represent the linear trend in fall scores, relative to prior winter scores, on each side
of the invitation eligibility cutoff.
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Figure A4. RDD Analysis of Fall 2021 Math Test Scores — Male Students
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Notes. Points represent the average (centered) fall math scale score within a segment (bin) of prior winter scale scores. There are 10
bins of equal size on each side of the cutoff. Lines represent the linear trend in fall scores, relative to prior winter scores, on each side
of the invitation eligibility cutoff.

Figure A5. RDD Analysis of Fall 2021 Math Test Scores — FRPM Students
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Notes. Points represent the average (centered) fall math scale score within a segment (bin) of prior winter scale scores. There are 10
bins of equal size on each side of the cutoff. Lines represent the linear trend in fall scores, relative to prior winter scores, on each side
of the invitation eligibility cutoff. FRPM students denotes students who were deemed eligible for free or reduced-price meals in the
2020-21 school year.
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Figure A6. RDD Analysis of Fall 2021 Math Test Scores — Non-FRPM Students
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Notes. Points represent the average (centered) fall math scale score within a segment (bin) of prior winter scale scores. There are 10
bins of equal size on each side of the cutoff. Lines represent the linear trend in fall scores, relative to prior winter scores, on each side

of the invitation eligibility cutoff. Non-FRPM students denotes students who were not deemed eligible for free or reduced-price meals
in the 2020-21 school year.

Figure A7. RDD Analysis of Fall 2021 Math Test Scores — ELL Students
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Notes. Points represent the average (centered) fall math scale score within a segment (bin) of prior winter scale scores. There are 10
bins of equal size on each side of the cutoff. Lines represent the linear trend in fall scores, relative to prior winter scores, on each
side of the invitation eligibility cutoff. ELL students denotes students who were classified as English Language Learners in the 2020-21
school year.
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Figure A8. RDD Analysis of Fall 2021 Math Test Scores — Non-ELL Students
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Notes. Points represent the average (centered) fall math scale score within a segment (bin) of prior winter scale scores. There are 10
bins of equal size on each side of the cutoff. Lines represent the linear trend in fall scores, relative to prior winter scores, on each
side of the invitation eligibility cutoff. Non-ELL students denotes students who were not classified as English Language Learners in the
2020-21 school year.

Figure A9. RDD Analysis of Fall 2021 Math Test Scores — Higher-Income Area
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Notes. Points represent the average (centered) fall math scale score within a segment (bin) of prior winter scale scores. There are 10
bins of equal size on each side of the cutoff. Lines represent the linear trend in fall scores, relative to prior winter scores, on each side
of the invitation eligibility cutoff.
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Figure A10. RDD Analysis of Fall 2021 Math Test Scores — Lower-Income Area
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Notes. Points represent the average (centered) fall math scale score within a segment (bin) of prior winter scale scores. There are 10
bins of equal size on each side of the cutoff. Lines represent the linear trend in fall scores, relative to prior winter scores, on each side
of the invitation eligibility cutoff.

Figure A11. RDD Analysis of Fall 2021 Reading Test Scores — Female Students
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Notes. Points represent the average (centered) fall reading scale score within a segment (bin) of prior winter scale scores. There are 10
bins of equal size on each side of the cutoff. Lines represent the linear trend in fall scores, relative to prior winter scores, on each side
of the invitation eligibility cutoff.
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Figure A12. RDD Analysis of Fall 2021 Reading Test Scores — Male Students
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Notes. Points represent the average (centered) fall reading scale score within a segment (bin) of prior winter scale scores. There are 10
bins of equal size on each side of the cutoff. Lines represent the linear trend in fall scores, relative to prior winter scores, on each side
of the invitation eligibility cutoff.

Figure A13. RDD Analysis of Fall 2021 Reading Test Scores — FRPM Students
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Notes. Points represent the average (centered) fall reading scale score within a segment (bin) of prior winter scale scores. There are 10
bins of equal size on each side of the cutoff. Lines represent the linear trend in fall scores, relative to prior winter scores, on each side
of the invitation eligibility cutoff. FRPM students denotes students who were deemed eligible for free or reduced-price meals in the
2020-21 school year.
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Figure A14. RDD Analysis of Fall 2021 Reading Test Scores — Non-FRPM Students
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Notes. Points represent the average (centered) fall reading scale score within a segment (bin) of prior winter scale scores. There are

10 bins of equal size on each side of the cutoff. Lines represent the linear trend in fall scores, relative to prior winter scores, on each
side of the invitation eligibility cutoff. Non-FRPM students are students who were not eligible for free or reduced-price meals in the
2020-21 school year.

Figure A15. RDD Analysis of Fall 2021 Reading Test Scores — ELL Students
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Notes. Points represent the average (centered) fall reading scale score within a segment (bin) of prior winter scale scores. There are
10 bins of equal size on each side of the cutoff. Lines represent the linear trend in fall scores, relative to prior winter scores, on each
side of the invitation eligibility cutoff. ELL students denotes students who were classified as English Language Learners in the 2020-21
school year.
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Figure A16. RDD Analysis of Fall 2021 Reading Test Scores — Non-ELL Students
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Notes. Points represent the average (centered) fall reading scale score within a segment (bin) of prior winter scale scores. There are
10 bins of equal size on each side of the cutoff. Lines represent the linear trend in fall scores, relative to prior winter scores, on each
side of the invitation eligibility cutoff. Non-ELL students denotes students who were not classified as English Language Learners in the

2020-21 school year.

Figure A17. RDD Analysis of Fall 2021 Reading Test Scores — Higher-Income Area
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Notes. Points represent the average (centered) fall reading scale score within a segment (bin) of prior winter scale scores. There are 10
bins of equal size on each side of the cutoff. Lines represent the linear trend in fall scores, relative to prior winter scores, on each side

of the invitation eligibility cutoff.
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Figure A18. RDD Analysis of Fall 2021 Reading Test Scores — Lower-Income Area
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Notes. Points represent the average (centered) fall reading scale score within a segment (bin) of prior winter scale scores. There are 10
bins of equal size on each side of the cutoff. Lines represent the linear trend in fall scores, relative to prior winter scores, on each side
of the invitation eligibility cutoff.

Tests of RDD Model Assumptions/Robustness
Tests

The RDD analyses presented in the main report are based on a variety of
underlying assumptions. We conducted a series of robustness tests to verify
the validity of the assumptions underlying the RDD. All the tests showed the
analysis to be valid. Tests conducted included a density test for manipulation,
bandwidth tests, placebo tests, tests for observed covariates, and polynomial
ordering tests. The results are provided below.

Density Test for Manipulation at the Threshold

One assumption behind RDD analysis is that subjects cannot alter their
assignment to treatment by manipulating the variable that determines
assignment to treatment (winter test scores in our case). In the present case,
manipulation is unlikely as students did not know that results would be used to
determine summer school invitations, and they had no way of knowing what
the scale-score grade-level cutoff was. Further, there would be little incentive to
engage in such manipulation because they could opt in to the summer school
program even if they did not receive an invitation. Histograms of the MOY

Georgia Policy Labs | MAPLE
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SY 2020-21 scores in math and reading are presented in Figures 19 and 20,

respectively.

Figure A19. Math Scale Score Distribution
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Figure A20. Reading Scale Score Distribution
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Visual inspection suggests there might be some manipulation in math (indicated
by the slightly shorter height of the bin just to the left of the cutoff) but not

in reading. To conduct a formal test of manipulation, we use local polynomial
density estimation of the combined-math-and-reading minimum score based

on the code by Cattaneo et al.> This manipulation test simply checks if there

is a disproportionate number of students just above and below the threshold.
With this test, we confirm that there was no manipulation at the threshold as
the density of students falling just above or just below the threshold is similar. In
particular, we fail to reject the null hypothesis of equal density, as shown in the
t-test below.

T P>IT|
Equal density -0.467 0.641

Bandwidth Tests

The bandwidth is the specific area around the threshold that is used for the
RDD analysis. The main analysis used a bandwidth that was determined to

be optimal by the RDRobust code developed by Calonico et al. in order to
minimize bias.? This optimal bandwidth was 28.4 scale points for math and
23.8 scale points for reading. For this test, we alter the bandwidths to see if a
larger or smaller range of values impacts our results. We first consider larger
bandwidths of 35 scale points for math and 30 scale points for reading. VWe
then consider smaller bandwidths of 20 scale points for math and 15 scale
points for reading. In each case, our results do not differ significantly from the
original results.

Coefficient Standard error P> ||
Original specification, math 0.250 0.599 0.677
Fall 2021 math, larger bandwidth (35 Scale Points) -0.348 0.546 0.524
Fall 2021 math, smaller bandwidth (20 Scale Points) -0.226 0.705 0.748
Main specification, reading 1.405 1.334 0.292
Fall 2021 reading, larger bandwidth (30 Scale Points) -1.071 1.193 0.369
Fall 2021 reading, smaller bandwidth (15 Scale Points) -1.894 1.681 0.260
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Placebo Tests

As the threshold in this analysis is based on the i-Ready test score cutoff

for being classified as “on grade level” in the relevant grade and subject, we
expect that any impact of the program would be noticed at that threshold.
Further, we expect to not see jumps at other points in the distribution as there
should be no other variations in assignment to treatment. Therefore, placebo
testing ensures that the only source of variation is at the expected cutoff and
thus considers the impact at placebo points. As the threshold used is at 0,

we consider placebo cutoffs at -30 and +30 for both math and reading to be
sufficiently different from the original threshold while still capturing a significant
portion of the distribution. Ve notice that none of the placebo thresholds yield
a coefficient that is significantly different from zero, which suggests that there is
no other discontinuity in our distribution.

Coefficient Standard error P> ||
Main specification, math 0.250 0.599 0.677
Fall 2021 math, lower cutoff (-30) 0.825 0.801 0.303
Fall 2021 math, higher cutoff (+30) 0.915 0.900 0.309
Main specification, reading 1.405 1.334 0.292
Fall 2021 reading, lower cutoff (-30) 0.752 1.527 0.623
Fall 2021 reading, higher cutoff (+30) -1.624 1.605 0.311

Test for Observed Covariates

A regression discontinuity design assumes that observations are similar near
the cutoff as assignment to treatment should be random at the threshold.

This means that controlling for observed characteristics should not impact the
results of the analysis. Therefore, the test for observed covariates introduces
observed characteristics, including gender, FRPM status, English learner status,
and grade level, to determine whether introducing these covariates to the RDD
model affects the estimated effects. Ve find that the introduction of observed
covariates does not change our initial findings for either math or reading.
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Coefficient Standard error P>z
Main specification, math 0.250 0.599 0.677
Fall 2021 math, with controls -0.511 0.576 0.375
Main specification, reading 1.405 1.334 0.292
Fall 2021 reading, with controls -0.476 1.171 0.684

We also conduct a test for the balance of covariates. As we assume
randomness at the threshold, we want to ensure that observed covariates
are balanced at the cutoff. We conduct this test by running the RDD analysis
using each covariate as the dependent variable. The covariates used in this
test include FRPM eligibility, gender, English language learner status, race,

and ethnicity. We find in each case that there is no difference in the share

of students belonging to certain sub-groups on each side of the invitation
threshold. Therefore, we believe that we have a balanced sample based on
observed characteristics.

Coefficient Standard Error P> |z|
FRPM eligible -0.012 0.015 0.433
Female 0.002 0.014 0.891
English language learner 0.006 0.004 0.137
Black -0.017 0.140 0.216
Hispanic 0.007 0.009 0.481

Notes. The characteristics in the table represent dummy variables where belonging to the group yields a result of 1 and not belonging
yields a result of 0. The coefficients tell the impact of a student’s test score in the middle of the 2020-21 school year on belonging to
the specified group to ensure that the groups on either side of the cutoff are similar based on observed characteristics.

Polynomial Ordering Test

For the main analysis, we consider linear trends—or a polynomial of order 1
and an order of 2—for bias correction. For this test, we consider alternative
polynomial orderings to ensure that our results are not sensitive to the order.
We observe that none of the coefficients generated by this test are different
from those found in the main results.
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Coefficient Standard error P>z
Main specification, math 0.250 0.599 0.677
Fall 2021 math, order 2 -0.114 0.802 0.887
Fall 2021 math, order 3 for bias correction -0.223 0.799 0.780
Main specification, reading 1.405 1.334 0.292
Fall 2021 reading, order 2 -1.965 1.533 0.200
Fall 2021 reading, order 3 for bias correction -1.590 1.513 0.293
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