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ABSTRACT

Education policy makers have struggled for decades with the question of how to best serve high
ability “gifted” students. A key issue of contention is whether eligibility for gifted programs
should be based mainly on IQ, or on broader measures that take better account of both
cognitive and non-cognitive skills. Using data from a large urban school district, we study the
impacts of an intensive gifted education program that provides the same treatment to three
distinct groups of fourth grade students: non-disadvantaged students with IQ scores of 130 or
more; subsidized lunch participants and English language learners with I1Q scores of 116 or
more; and high-achieving students who do not meet the above IQ cutoffs, but qualify through
high scores on state achievement tests. Regression discontinuity (RD) estimates based on the IQ
thresholds for the first two groups show no effects on reading or math achievement. In
contrast, RD estimates based on test score ranks for the high-achieving group show significant
gains in reading and math, with treatment-on-the treated effects of 0.2 to 0.3 standard
deviation units. Our results suggest that programs for high-potential students may be more
effective for students selected on the basis of achievement than for those selected on the basis
of IQ alone.
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Over the past century gifted education programs for high-ability students have expanded from a
handful of cities to serve nearly seven percent of the U.S. student population.” A critical issue in the
design of these programs is targeting. Early gifted programs often used high-1Q as the single criterion
for eligibility. But by the 1970s, this practice was under attack: critics charged that 1Q tests were biased
against disadvantaged groups who were typically underrepresented, and argued more broadly that
eligibility should be based on an array of both cognitive and non-cognitive traits.> The continuing
debate is reflected in current state law. Most states still emphasize IQ as a criterion and more than one
third mandate the use of 1Q score cutoffs. However, the majority of states now have flexible policies for
disadvantaged students, and the majority identify gifted students using a matrix of cognitive and non-
cognitive measures (McClain and Pfeiffer, 2012).

Despite the divergent views of specialists and policymakers, there is almost no credible evidence
on the relative effectiveness of gifted education programs for different target groups. In fact, there is
little evidence even on the average impact of these programs; the best study to date (Bui et al., 2011)
suggests gifted programs have little overall effect on standardized test scores.® In this paper, we use
detailed administrative data from one of the country’s largest school districts ("the District") to study
the impacts of an intensive gifted education program for fourth and fifth grade students. Further, the
design of the district’s gifted programs allows us to compare the impact of the same treatment on three

different target groups.

! Chapman (1988), Jolly (2009) and VanTassel-Baska (2010) discuss the history of gifted education in the U.S. Major
milestones include Title | of the National Defense of Education Act (1958), which introduced federal funding for
gifted education, and the Javits Act of 1988 which provides funding and support for research on gifted education.
2 See Renzulli (1978) for example. The Marland Report to the U.S. Congress (Marland, 1972) introduced an
expanded definition of gifted status that included children “with demonstrated achievement and/or potential
ability” in one of several areas.

*There is a large related literature on ability tracking that is relatively inconclusive about the benefit of separate
classes for higher-ability students (e.g., Slavin, 1987; Figlio and Page, 2002), though many studies lack rigorous
research designs (Betts, 2011). Exceptions are Duflo, Dupas and Kremer (2010), Jackson (2010), Pop-Eleches and
Urquiola (2013), and Vardadottir (2013). An extreme form of tracking is exam-based schools, which are studied by
Abdulkadiroglu et al. (2011) and Dobbie and Fryer (2011).



The rules that govern eligibility for the district’s gifted program create three distinct groups of
participants who are placed together in separate gifted classrooms. First, there are non-disadvantaged
students who meet a 130 cutoff on a standard 1Q test, which is the crucial requirement for gifted
eligibility (the District calls these “Plan A” gifted students). Second, there are students who meet a
lower 116-point cutoff set for free- and reduced-price lunch participants and English-language learners
(known as “Plan B” gifted students).” Third, any remaining seats in the gifted classrooms (typically more
than one-half the slots) are filled by non-gifted students in the school/grade cohort who scored highest
in statewide achievement tests in the previous year (these are known as “high-achievers”).

Because students from all three groups are present in a typical gifted classroom, we have the
unique opportunity to compare the effectiveness of the same program for regular and disadvantaged
students selected on the basis of cognitive test scores (the Plan A and Plan B groups) versus those
selected on the basis of past achievement (the high achievers). Moreover, the eligibility rules enable us
to implement regression discontinuity (RD) methods that provide credible estimates of the program
impacts for the three groups.

One issue for our IQ-based RD design is that test administrators appear to boost the scores of
some marginally eligible students to meet the thresholds.” For higher-income Plan A students and to a
lesser extent for Plan B students, we find many more IQ scores just above the cutoff threshold than just
below. Nevertheless, for both Plan A and Plan B students, the third grade test scores of students on
either side of the threshold are very similar, implying that conventional RD models may yield unbiased
program estimates. We compare the results from these specifications to estimates from “donut-hole”
specifications that ignore data close to the threshold (Barreca et al., 2010; Bajari et al., 2012), and first

differenced specifications that are robust to IQ manipulation.

* The 130 cutoff is two standard deviations about the mean, and the 116 cutoff is roughly one standard deviation
above the mean.

> As explained below we use students' first recorded IQ tests to avoid selective re-testing, and limit our sample to
students whose first test was conducted by a District psychologist to avoid selective reporting of initial scores.



For Plan A gifted students, none of the models show positive impacts on achievement in math,
reading or writing. For the disadvantaged Plan B gifted students, the models again all show zero impacts
on math and reading achievement. However, there is some evidence of a positive impact on writing
scores.

In contrast to the negligible impacts on reading and math scores for the Plan A and Plan B
groups, RD models based on lagged achievement score ranks show large positive effects for non-gifted
high achievers who are placed in gifted classrooms. We confirm this conclusion using an alternative
research design that compares the top 20 non-gifted students at schools where there were no gifted
children in the cohort (and no gifted class for fourth grade) to students at schools where there were 1-4
gifted students (and hence a gifted class with about 20 seats for high achievers). This design also allows
us to verify that moving the highest achievers to a separate classroom has no effect on the scores of the
next-highest group of students (ranked 25-44 in their cohort) — a spillover that could bias our RD design.

Our conclusion that the District's gifted program has little or no impact on the reading and math
scores of gifted students is consistent with the results in Bui et al. (2011) and with the findings in recent
studies of selective admission schools (Abdulkadiroglu et al., 2014; Dobbie and Fryer 2011). More
surprising is our conclusion that placement in a gifted classroom has relatively large positive effects for
“non-gifted” high achievers. The contrast in results between high achievers and Plan B gifted students is
particularly compelling, because the two groups have similar prior achievement scores and because they
tend to be concentrated in the same lower-income schools. Indeed, while we find positive effects
across all schools, the effects are especially large in lower-income schools and among the disadvantaged
high-achievers in those schools.

Our findings have two main policy implications. First, our results suggest programs for high-
potential students may be more effective for students selected more on the basis of past achievement

than on the basis of 1Q. In fact, we will see below that because of the local nature of the estimates in



our fuzzy RD design, our findings show the benefits of a gifted classroom environment are systematically
larger for "over-achievers” (children with high achievement scores but unremarkable 1Q scores) than for
the “under-achievers” (high-1Q students with lower achievement scores) who are a traditional concern
of many gifted programs. This suggests the prior achievement scores of high-achievers may signal they
possess non-cognitive traits (e.g., high-motivation) that allow them to take advantage of programs that
group capable students together in the same classroom.

The second implication is for high-achievers in lower-income schools. One effect of the District’s
Plan B policy for disadvantaged students has been to establish gifted programs and separate gifted
classrooms in many lower-income schools where no gifted students would have been identified under
the higher “Plan A” IQ cutoff. However, even under the Plan B cutoff very few gifted students are
identified in lower-income schools. Hence the District fills up the gifted classrooms in these schools with
high-achievers—typically at least three-quarters of the students in these classrooms are non-gifted high-
achievers. Thus the “Plan B” policy also in effect establishes a gifted program in lower-income schools
for high-achievers who otherwise would have been excluded by the 1Q cutoffs. Importantly, this de

facto tracking program for high achievers in lower-income schools has produced substantial effects.

II. Gifted Education in the District

Most elementary schools in the District provide part-time individualized instruction in first
through third grades for students who have been identified as gifted. Since 2004 the District has
required schools to offer separate gifted classrooms in fourth and fifth grades for all gifted students,
with any open seats allocated to students who performed best in the previous year’s standardized tests.

Few schools have enough gifted students in a grade to fill an entire classroom. ® Instead, most offer

e Typical class size for fourth and fifth grade is about 22-24 students, and is similar for gifted and non-gifted classes.
In school year 2007-08 the average number of gifted fourth grade students at the 140 regular elementary schools
in the District was 8.5. Only 8% of the schools had over 20 gifted students in fourth grade.



"mixed” classes that include gifted students and high-achievers. For simplicity we refer to both 100%
gifted classrooms and mixed classrooms as “gifted classrooms.”

Teachers of gifted classes must complete a 5-course sequence for state certification in gifted
education. They are also slightly more experienced than their colleagues in regular classrooms.
Students in a typical gifted classroom are highly selected, with standardized test scores about 0.75
standard deviation units higher than those of students in other classes at the same school. Nevertheless,
all students in the District cover the same curriculum and write the same statewide achievement tests
each year. Interviews with gifted teachers suggest that most of them divide their classes into ability
groups (combining gifted and high achieving students with similar abilities), and assign enrichment
projects for students who complete the regular curriculum material more quickly.’

Until 2004, potential candidates for gifted status were identified through parent and teacher
referrals. Recommended students were referred to a District psychologist for a free 1Q test. Parents
could also pay for testing by a private psychologist and submit the test results to the school. Students
with 1Q’s above the relevant threshold are eligible for gifted status, with final determination made in
consultation between parents, teachers, and the school’s Exceptional Student Education (ESE) specialist.
The ESE specialist also draws up an Individualized Education Plan for each gifted student that specifies
learning goals and instructional plans tailored to the student’s strengths and weaknesses.

The 1Q cutoffs used by the District for Plan A and Plan B students are dictated by state law. The
law also allows students whose scores are within a standard error of the Plan A threshold (roughly 3
points) to be classified as gifted in cases where there is “overwhelming evidence” of superior ability. As

we discuss below, this is most likely to happen for students who score 129 points. There is no similar

7 Our interviews suggest that few teachers cover advanced material from the next grade (so-called “acceleration”).
See VanTassel-Baska and Brown (2007) for a discussion of general principles of gifted programming.

® A state interpretative memo states: “ Eligibility committees may also judge a student eligible if there is
overwhelming evidence in favor of more liberal interpretation, that is, by considering the standard error of
measurement.” See Florida Department of Education (1996).



allowance in the law for Plan B students, though we see a few disadvantaged students with scores of
115 points who are classified as gifted.

In response to concerns about the low numbers of disadvantaged students in gifted education,
the District introduced a universal screening program in 2005. Under the program all second graders
completed the Naglieri Non-verbal Ability Test (NNAT). Disadvantaged (FRL/ELL) students with a score
of at least 115 points and non-disadvantaged students with a score of at least 130 points were referred
to a District psychologist for 1Q testing.” As in earlier years teachers and parents could still recommend
students for testing, and parents could submit scores from private testing agents. Comparisons across
cohorts of third-graders shown in Figure 1 suggest that the screening program raised the gifted fraction
of disadvantaged students from under 0.5% to over 2%. A financial crisis in 2007 caused the District to
cut funding for 1Q testing, leading to a sharp drop in the placement rate of Plan B students. In 2010 the
screening program was suspended altogether, resulting in a further fall in Plan B participation. A new
screening test was introduced in 2011 but so far there is no indication of a return to earlier placement
rates. Given the wide variation over time in Plan B enrollment rates, in our analysis below we test for
potential differences between Plan B participants in the first three years of our sample (who entered
fourth grade from 2005 to 2008) and those in later cohorts.

Figure 2 shows how the composition of gifted fourth grade classrooms varies across schools in
the District with higher and lower fractions of FRL students.'® We distinguish four groups of gifted
classroom participants: Plan A and Plan B gifted students, advantaged (non-FRL/ELL) high achievers, and
disadvantaged (FRL/ELL) high achievers. As expected, Plan A gifted children are concentrated at schools

with lower enrollments in free and reduced price lunch programs, whereas Plan B children are

° For screening purposes the District used a rescaled version of the NNAT with mean 100 and standard deviation
15. The NNAT is designed to measure IQ but is known to be relatively noisy -- see Lohman et al. (2008).

1% The 140 schools included in our analysis have at least 50 students on average in third grade (in years when the
school is open) and are not classified as charter schools. The FRL fraction is strongly positively correlated (p=0.8)
with the fraction of black non-Hispanic students in a school and strongly negatively correlated (p=-0.9) with
average third grade scores in reading and mathematics.



concentrated at schools with moderate to high levels of FRL participation. Even at schools with FRL
participation below 20%, however, only about one-half of the students in a typical gifted classroom are

gifted. The majority of seats in the gifted classrooms in the District are filled by high achievers.

[ll. Student Achievement Data and Analysis Samples

We use administrative data for students who were in first through third grades during the
period from 2004 to 2011 to study the impact of gifted education. The data include gender, race,
ethnicity, FRL/ELL status, NNAT screening test scores (for second-graders from 2005 to 2009), and IQ
test scores (for students who were tested). In addition, we have access to statewide achievement tests
in reading and math that are mandated for all third and higher grade students, as well as writing tests
for fourth and eighth grades and science tests for fifth grade. We use the fourth grade test results as
our main outcome measures, and third grade scores as a measure of baseline (i.e., pre-program)
achievement for students who participate in gifted classrooms.

A potential concern with the use of third grade scores as a baseline is that some gifted students
have received special services (e.g., individualized instruction) in second or third grade. For many
students in our sample we also have access to Stanford Achievement Tests (SAT’s) in reading and math
for first through third grades.™ As a robustness check, we use these tests to measure baseline
achievement before gifted students have been exposed to any form of gifted programming. As discussed
below, we find very similar results using either set of scores, and in the interests of maximizing our
sample sizes we use the third grade scores as the baseline measures for our main specifications.

Table 1 shows the overall characteristics of students who appear at least once in first through
third grades at the 140 regular elementary schools in the District, as well as the characteristics of the

samples we use to study the impacts of gifted education on the three groups of participants in gifted

" The District required SAT math tests in every grade until 2007 and the SAT reading tests until 2008.



classrooms.*? Data for the overall student body in column 1 show that the District is highly diverse, with
30% white non-Hispanics, 36% black non-Hispanics, 27% Hispanics, and 4% Asians. One-half of students
are eligible for free or reduced price lunches, 12% are English language learners, and 55% are either FRL
or ELL and therefore fall under the Plan B rules for gifted eligibility. We use 2000 Census data on median
family incomes by zip code to proxy family income: the average level is $57,800. Overall, about 6% of
students in the available cohorts were classified as gifted by fourth grade and 13% were assigned to a
gifted classroom.

The lower rows of the table report mean IQ and NNAT scores, and mean scores on third and
fourth grade statewide tests. We also show the mean third grade scores of students’ fourth grade
classmates. 1Q and NNAT test scores are missing for many students, so we report (in italics) the
percentages of students with valid scores on each test. Both tests are scaled to have mean 100 and
standard deviation 15 in a national population. We standardize the statewide achievement test scores
to have mean 0 and standard deviation 1 within a grade/year cohort in the District.*

Columns 2 and 3 of Table 1 show the characteristics of our main analysis sample for studying
Plan A participants in gifted education, distinguishing between students who were placed in a gifted
classroom in fourth grade (column 2) and those who are not (column 3). The sample includes students
who are neither FRL nor ELL and have an IQ test by the time they are entering fourth grade within 10
points of the 130 point 1Q cutoff for Plan A eligibility. To sidestep problems of selective retesting we

use each student's first recorded 1Q test to define our sample. We also limit attention to students

12 We restrict the cohorts to students who would potentially appear in fourth grade between 2005 and 2012. As
discussed below, we find no evidence that gifted classroom assignment affects attrition from the Distrct.
 Since scores at the regular elementary schools are higher than scores at the charter and special schools in the
District, the mean standardized scores for the sample in column 1 are slightly positive.



whose first recorded test was administered by a District psychologist to avoid selective reporting of IQ
scores from private testing agencies.14

Comparisons between columns 2 and 3 of Table 1 show that the demographic characteristics of
students with 1Q scores around 130 points who were placed or not placed in a gifted classroom are quite
similar. Both groups are more likely to be white and non-Hispanic than the District population as a
whole, and are also drawn from relatively rich zip codes. As expected students who are placed in a
gifted classroom (column 2) have higher 1Q scores, NNAT scores, and third grade test scores than those
who are not (column 3). The gap in statewide achievement tests between the placed and non-placed
tends to narrow slightly between third and forth grades, however, showing no indication that placement
in a gifted class leads to achievement gains. (For example, the gap in math scores between placed and
non-placed students narrows from 1.45-1.09=0.36 to 1.39-1.10=0.29).

The bottom rows of Table 1 show the mean third grade math and reading scores of each groups’
fourth grade classmates. As shown in column 3, even the students in our Plan A sample who are placed
in regular classes have relatively strong peers (with mean third grade scores around 0.30), reflecting
their concentration at higher-income schools with above-average test scores. Those in gifted classrooms
have very strong peers, with mean third grade scores around 1.15 standard deviation units above the
average for the District as a whole.

Columns 4 and 5 summarize our analysis sample for studying Plan B participants. These
students are either English learners or eligible for free/reduced price lunch, and have a first-reported IQ
score between 105 and 125 points. Relative to the overall District population they are less likely to be
white non-Hispanic and more likely to be Hispanic. They are also drawn from somewhat below-average
income zip codes. Their IQ’s and third grade scores are lower than those of the Plan A analysis sample

but still substantially above the district-wide averages.

 parents have little or no incentive to report private tests below 130 points and nearly all private test scores
recorded by the District are above 130.



As with the Plan A sample, students in the Plan B sample who are placed in a gifted classroom in
fourth grade have higher third grade scores than those who were not. By the end of fourth grade the
gaps between placed and unplaced students have narrowed slightly, again providing no indication that
placement in a gifted class leads to achievement gains.™ The peers of the Plan B sample members who
are not placed in a gifted class have slightly below-average third grade scores, reflecting the fact that
Plan B students tend to come from disadvantaged schools, while the peers of those who are placed in a
gifted class have relatively high scores, though not as high as the Plan B students themselves.

Finally, columns 6 and 7 show the characteristics of our sample for studying high-achievers. To
construct this sample we first identified schools with a fourth grade gifted classroom containing at least
one non-gifted student. The District specifies that schools should assign open seats in a gifted classroom
to the non-gifted students with the highest scores on the previous year’s statewide tests (e.g., using
third grade scores to determine fourth grade status). Prior to 2009, schools had some discretion over
the ranking formula, but starting in 2009 the District imposed a uniform rule. We identified a subset of
schools that appear to have closely followed the District rule for fourth graders in 2009-2012. We then
calculated school-specific cutoff scores for admission to the fourth grade gifted class and selected the
first 10 students with scores above this cutoff and the first 10 with scores below it.*°

Comparisons with the means in column 1 show that high achievers are closer to the District
wide population in terms of free lunch status and neighborhood income than either gifted group. Their
third grade test scores are lower than those of the Plan A sample, but close to those of the Plan B
students — a little higher in reading and a little lower in math. Their rescaled NNAT scores, on the other

hand, are roughly 10 points (2/3 of a standard deviation) below those of the Plan B sample.

Y For example, the gap in third grade math scores is 0.56, while the gap in 4th grade scores is 0.51.

'® The cutoff for each school in each year is determined by the score of the N" ranked non-gifted student, where N
is the number of non-gifted students in the gifted classroom. As explained in the Data Appendix, in cases where
missing 3™ grade scores lead to ambiguity in the cutoff, we choose a cutoff score to minimize the misclassification
rate of students whose scores are outside an interval around the potential threshold. Note that in some schools
there may not be 10 students above the cutoff (if fewer than 10 seats were available in the gifted class).

10



The gaps in baseline scores between high achievers who enter a gifted classroom and those who
do not are smaller than for the Plan B sample (0.31 in third grade reading and 0.14 in math). After one
year of participation the gap in reading is the same but the gap in math is wider (0.26), suggesting that
the program may have raised math achievement. The peers of the high achievers in regular classes have
about-average third grade scores, whereas those who are placed in gifted classes have relatively strong

peers, with scores about 1 standard deviation above average for the district as a whole.

IV. Validity of RD Design and First-Stage Relationship
a. Evidence of Manipulation of 1Q Scores

The validity of an RD design may be compromised by manipulation of the running variable (see
e.g., Lee, 2008; McCrary, 2008; Lee and Lemieux, 2010). In the case of 1Q tests, psychologists have some
discretion in assigning scores and can potentially boost marginal students above the gifted threshold."
Figures 3a and 3b show the frequency distributions of scores for our Plan A and Plan B evaluation
samples.’ Despite the fact that we use only first-reported 1Q scores from District-administered tests,
both histograms show evidence of manipulation, with spikes at the minimum threshold scores for each
group and deficits below the thresholds.

To assess the magnitude of the manipulation of the Plan A scores we fit a simple model to the
histogram in Figure 3a, assuming that the frequency distribution of true scores is quadratic between 120
and 140 points, and allowing arbitrary fractions of students who score between 127 and 129 points to
be “bumped up” to 130 or 131 points. The fitted model, shown by the lighter bars in the figure,

provides a reasonable approximation to the true distribution, apart from scores of 125 and 126, which

Y For example, on the “similarities” section of the Wechsler Intelligence Scale for Children (4th edition), children
are given two words — like “red and blue” —and are scored 0, 1, or 2 points based on a qualitative assessment of
their explanation for their similarity.

¥ The distribution of ranks in our high-achiever sample is uniform (by construction) so we do not show it.

11



are over-predicted by the model.” We also superimpose the implied frequency distribution from the
fitted model, assuming no manipulation. Relative to this counterfactual, the model implies that about
65% of students with true scores of 127 or 128, and 82% of those with a true score of 129, are bumped
up to 130 or 131 points. Consequently, 64% of the observations at 130 points and 36% at 131 points are
attributable to students with true scores of 127-129 points.

We fit a similar model to the Plan B histogram in Figure 3b, assuming that arbitrary fractions of
test takers who score 114 or 115 are bumped up to 116 or 117 points. As shown by the fitted histogram
(plotted with lighter bars) the model yields a plausible fit, though a formal test rejects the model at
conventional significance levels (chi-square=36 with 15 degrees of freedom). We also superimpose the
implied frequency distribution in the absence of manipulation. Relative to this benchmark 18% of
students who score 114 points and 52% of those who score 115 points are bumped up to 116. (There is
little estimated displacement to 117 points). The model implies that 38% of students with a 116 score
have true scores of 114 or 115.

While there is clearly some manipulation of I1Q scores, the key concern for an RD analysis is
whether this leads to systematic differences in the latent abilities of students on either side of the
threshold. If 1Q is imperfectly measured and students in a narrow range of scores are very similar, then
randomly raising the scores of some students from just below the threshold to just above will not
necessarily violate the conditions for a valid RD design. Non-random manipulation can be tested by
looking for discontinuities in pre-determined characteristics like previous test scores. Figure 4 shows the
relationship between 1Q and four key background variables: median household income, the NNAT
screening test, and third grade reading and math scores. Looking first at the Plan A students, none of

the variables exhibits a large discontinuity at the 130 point threshold, although there is a small upward

Y The goodness of fit statistic is 82.2 with 14 degrees of freedom, which is highly significant. Interestingly,
however, we cannot reject the hypothesis that the number of under-predicted observations in the 127-129 score
range equals the number over-predicted in the 130-131 score range. If we extend the range of scores that are
bumped up to 125 points we find too many scores missing from below the threshold relative to the spikes above.

12



jump in math scores. (Formal test statistics for the baseline reading and math scores are discussed in
the next section). Further evidence is presented in the first two columns of Appendix Table 1, where we
show the difference in means of various characteristics for students just above and just below the Plan A
threshold (i.e., with 1Q’s of 130-131 points versus 127-129 points), as well as coefficients from a logit
model for the probability of being above the threshold, conditional on being in the 127-131 point range.
None of the differences in means of the individual characteristics is significant at the 5% level, though
third grade math scores are marginally significantly higher for students above the 130 point threshold
(t=1.8), as are SAT math scores measured prior to the students receiving any gifted services (t=1.6).
Likewise, lagged test scores and other characteristics are not jointly significant predictors of being above
the gifted threshold (p-value=0.38). These comparisons suggest that the assignment of students to
above or below the gifted threshold may be almost “as good as random,” with any bias likely to lead to
an overstatement of the positive effect of gifted participation. As a result we present conventional RD
results for Plan A students below, including models that control for previous test scores. We also
present donut-hole specifications that ignore students in the 127-131 point range, and first differenced
models that are potentially more robust to manipulation.

Looking at the plots in Figure 4 for the Plan B analysis sample, again there are no obvious
discontinuities in the four background characteristics. The similarity of students on either side of the
116 point threshold is confirmed in Appendix Table 1 (columns 3-4) where we compare mean
characteristics for those with 1Q's of 116 and 117 points versus those with IQ's of 114 or 115, and
present logit coefficients from a model predicting who is above the threshold. As in the Plan A sample,
none of the mean differences is significant, nor are the characteristics jointly significant in a logit model
for scoring above the threshold, suggesting that the manipulation of scores is close to random. Again in
our analysis below we supplement conventional RD models for the Plan B students with donut-hole

specifications and first differenced models.
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Although we have no reason to suspect any manipulation in the scores that are used to rank
non-gifted students and determine eligibility for the gifted class, we also checked that the characteristics
of the high achievers evolve smoothly as their rank passes the eligibility threshold. The patterns in
Figure 4 confirm that median household income, NNAT scores, and third grade reading and math scores
are all quite smooth at the cutoff rank for placement in a gifted classroom. These visual impressions are

confirmed by the test statistics presented below.

b. Differential Attrition

To be included in our Plan A and Plan B analysis samples a student has to receive an IQ test from
a District psychologist in first through third grades, remain in a District school through the end of fourth
grade, and be promoted one grade per year. Differential attrition could arise if students who achieve
gifted status are more likely to remain in the District, posing a threat to our RD analysis. A similar bias
could affect our analysis of high achievers if students decide whether to leave the District after learning
whether they are placed in the fourth grade gifted classroom.

We conducted a series of RD analyses, summarized in Appendix Figure 1, to check these
concerns. For Plan A and Plan B students we identified all students with a first-time District-
administered IQ test in first through third grades from 2002 to 2011, and examined the relationship
between IQ scores and the probability of being included in our fourth grade sample. For high-achievers
(who learn their placement status after enrolling in fourth grade) we examined the relationship between
the rank at the start of fourth grade and the probability of remaining in the District through the end of
the school year. We find no evidence of discontinuities in retention rates for any of the three groups.
Based on these results and a series of RD style models (available on request) we conclude that

differential attrition is not a major concern for our analysis.
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c. First Stage Relationships for Gifted Status and Placement in a Gifted Classroom

With this background we turn to the first-stage relationships between 1Q scores (or test score
ranks) and participation in gifted programs. For Plan A and Plan B students we consider two measures
of participation: achieving gifted status by fourth grade and placement in a gifted classroom in fourth
grade. For our high achiever analysis sample we consider only placement in a gifted classroom.

Figure 5a shows the first-stage relationships for our Plan A sample. We plot the average fraction
of students classified as gifted and the average fraction placed in a gifted classroom at each test score
value, and the fitted relationships from a pair of fully interacted linear models. To the left of the
threshold the fraction placed in a gifted classroom is higher than the fraction gifted, reflecting the fact
that many high-1Q students are also high achievers and enter a gifted class through that route. Both
series are also rising with 1Q. Some of the rise is caused by retesting: students with a higher initial IQ
score are more likely to be retested (often privately) and end up classified as gifted. Some is also due to
the provision in state law that allows students with scores below 130 to be eligible for gifted status. This
is most likely to happen for students with a score of 129 points. As noted in Figure 3a, however, there
are very few Plan A students with a score just 1 point below the threshold and their presence has little
impact on the local linear models. To the right of the 130 point threshold the fractions of students
classified as gifted and participating in a gifted classroom are both very close to 100%. The local linear
models imply a first stage discontinuity in the probability of being classified as gifted of about 50
percentage points, and a discontinuity in the probability of participating in a gifted class of about 25
percentage points.

Figure 5b shows similar first stage models for Plan B students. To the left of the 116 point
threshold the fraction classified as gifted is low and exhibits little upward trend, suggesting that very few
FRL/ELL students who miss the gifted threshold are re-tested. The fraction of students with scores from

105 to 115 who are placed in gifted classes, however, is increasing in the 1Q score, reflecting the rising

15



likelihood of being placed in a gifted classroom as a high achiever. There is also a rise in the placement
rate in a gifted class for students who score 1 point below the threshold (i.e, at 115 points). The local
linear models show clear discontinuities at the eligibility threshold in the probability of being classified
as a gifted student (about 50 percentage points) and in entering a gifted classroom in fourth grade
(roughly 35 percentage points).

While nearly all Plan A students who score 130 or more points on an IQ test are classified as
gifted (and placed in a gifted classroom), only 55% of marginally eligible Plan B students achieve gifted
status. As we discuss below, the gifted placement rate for marginally eligible Plan B students is
particularly low at richer schools with few FRL students. Some of this may be due to teachers’ concerns
that marginally eligible Plan B students will be "mismatched" to the level of the other students in the
gifted classrooms at these schools. In the models below we therefore consider interacted models that
allow different effects on Plan B students at higher and lower FRL schools.

For high achievers, Figure 5c shows that the first stage relationship between their relative rank
in the pool of high-scoring non-gifted children and their probability of participation in a gifted classroom
is similar to the corresponding first stage relationship for Plan B's, with a clear discontinuity at the cutoff
score (about 35 percentage points). The "non-compliance" behavior for high achievers (i.e., positive
participation rates for students below the cutoff and less than 100% rates for students above the cutoff)
is attributable to several factors, including missing test score data, movements of students in and out of
schools, and non-compliance with the District formula. Unlike the Plan B students, however, compliance

rates do not seem to vary systematically across schools with higher and lower FRL rates.

d. Discontinuities in Peer Quality
An important channel through which assignment to a gifted classroom could affect student

learning is through peer effects, which some analysts believe are important inputs in the education

16



production process (see Sacerdote 2011 and Angrist 2013, for recent reviews). Figure 6 shows the
relationships in our three analysis samples between 1Q or test score rank and peer quality, as measured
by mean third grade reading and math test scores of classroom peers (panels a and b), the mean
fraction of gifted peers (panel c), and the mean fraction of peers with a learning disability (panel d). For
all three analysis samples we find positive discontinuities in the mean lagged test scores of classroom
peers (on the order of 0.2 standard deviation units), positive discontinuities in the fraction of peers who
are gifted, and negative discontinuities in the fraction of peers with a learning disability. For Plan A
students the rise in the fraction of gifted peers around the 130 point IQ threshold is relatively large and
closely tracks the probability of being placed in a gifted classroom (Figure 5a). For Plan B students and
high achievers the discontinuity in the fraction of gifted peers is smaller, since most of these students
are in schools where the majority of students in gifted classrooms are high achievers. Nevertheless, all

three measures suggest a gain in peer quality for students who are placed in a gifted classroom.

V. Impacts on Student Achievement
a. Framework

The District's gifted program causes variation in three features that may affect test scores:
placement in a gifted classroom (with a certified teacher, a faster pace of instruction, and more time for
enrichment projects), receipt of individualized gifted services, and quality of classroom peers. A very
simple structural model that incorporates all three factors is:
(1) ¥ = BiDaass + BoDgiea + BsQoeer + BX + AIQ + €
where y represents the test score (in some domain) for a given student at the end of fourth grade, Dj,ss
is an indicator for being placed in a gifted class, Dgeq is an indicator for being classified as gifted, Qgeer is
a measure of the relative quality of a student’s classroom peers, X represents a set of observed

covariates (e.g., gender, race/ethnicity, school dummies), 1Q" is the student's true cognitive ability (as
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would be measured by a non-manipulated IQ test), and € is an error term reflecting variation in test
performance and other factors. Taking expectations conditional on observed IQ:

(2) Ely[1Q] = B1P[Deass=111Q] + B, P[Dgites=111Q] + B3E[Qpeer|1Q] + E[BX + A1Q" + £]1Q]
Assuming that the X’s vary smoothly at the gifted threshold (as in Figure 4), and that E[IQ”|1Q] is
continuous at the threshold (as would be true if the manipulation of observed IQ scores is ignorable),
the discontinuity in the conditional expectation function E[y|IQ] at the gifted threshold (T) is:

(3) Dis(y) = limiqyr E[y|1Q] — limiqqr E[y]1Q] = B1 Dis(Pepass) + B2 Dis(Pgitea) + B3 Dis(Qpeer)

where Dis(P.ss) and Dis(Pgteq) are the discontinuities in the probabilities of being placed in a gifted class
and classified as gifted, respectively, and Dis(Qgee) is the discontinuity in peer quality. A similar model is
relevant for high achievers using test score rank as the running variable and setting Dgifteq = Pgiftea = O.

In our empirical analysis we focus on the reduced form discontinuities in test scores at the
eligibility threshold, which we interpret as estimates of Dis(y). For some purposes it is useful to scale
the reduced form effect by dividing by the estimated discontinuity in the probability of being placed in a
gifted class, providing estimates of the ratio:

Dis(y) / Dis(Pciass) = B1 + B, [ Dis(Pgited)/ Dis(Pciass) 1 + B3 Dis(Qpeer)/ Dis(Peiass) -

The left hand side is the standard "treatment on the treated" effect assuming that treatment operates
through assignment to a gifted class. When B, = B; =0, this is equal to the causal effect of being placed
in a gifted class, B;. When B, =0 but B3 # 0, the rescaled reduced form effect also includes a peer effect
component, consisting of the treatment on the treated effect on peer quality for those who move to a
gifted class (Dis(Qgpeer)/Dis(Pepass)), multiplied by the causal effect of peer quality B;. Importantly, we can
compare reduced form impacts in different subsamples where we observe different values for
Dis(Qpeer)/Dis(Pciss), allowing us to make inferences about the likely importance of the peer quality

component in the combined treatment effect.
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When there is also a causal effect of being classified as gifted (i.e., B, # 0) the rescaled reduced
form effect includes a third component attributable to this effect. We suspect that B, is small, however,
since the individualized services offered to gifted students are only for a few hours per week, and are
not focused on mastering the standard curriculum. Indeed, comparisons between the third grade
statewide test scores of gifted students and their scores on SAT tests written prior to the receipt of any
gifted services show no evidence that third grade scores are affected by individualized instruction
offered prior to fourth grade.

Equation (2) also makes clear the potential threat to an RD analysis if there is non-random
manipulation of measured IQ scores. If, for example, the true cognitive ability of students whose 1Q
scores are boosted to just above the gifted threshold is greater than the true ability of students whose
scores are not boosted, E[1Q” |1Q] will exhibit a positive discontinuity at IQ=T, implying an upward bias in
the reduced form discontinuity. As we discuss below, if the additive specification of equation (1) is

correct -- as appears to be true in our data -- this bias can be eliminated by first-differencing.

b. Plan A Students

The reduced-form relationships between 1Q and fourth grade test scores in reading, math, and
writing for our Plan A analysis sample are shown in Figures 7a-c. As in Figures 4-6, we show the mean
outcomes for each single 1Q point, and the fitted relationship from linear regression models fit to the
two sides of the threshold separately. The graphs suggest an upward-sloping relationship between 1Q
and average test scores, with small negative discontinuities at the gifted threshold for reading and math
a small positive effect for writing.

Table 2 presents the estimated discontinuities at the 130 point threshold from a variety of
alternative RD specifications. (We defer for the moment the issue of bandwidth selection, and focus on

results from models that use 10 points to the left of the IQ threshold and 11 points to the right). Each
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column corresponds to a different dependent variable, whereas each row corresponds to a different
specification of the RD model, including models with no added controls (row 1), models with a broad set
of controls including school dummies (row 2), donut-hole specifications that exclude data within 2
points of the threshold (row 3), and first differenced models (rows 4 and 5). Columns 1 and 2 take as
dependent variables the baseline third grade test scores in reading and math.?’ The next three columns
present first stage models for the event of being placed in a gifted classroom in fourth grade (col. 3),
being classified as gifted by fourth grade (col. 4), and the average baseline test scores of the classroom
peers in fourth grade (col. 5).* Finally, columns 6, 7, and 8 present reduced-form models for
standardized scores in fourth-grade reading, math, and writing tests, respectively.?

The estimated discontinuities shown in columns 1-2 of Table 2 suggest that the relationship
between the baseline test scores and IQ is relatively smooth at the 130 point threshold, with a very
small jump in reading scores (0.02 to 0.03 standard deviation units) but a slightly larger jump in math
scores (around 0.09 standard deviation units). The higher math scores for those above the threshold are
consistent with the simple comparisons in Appendix Table 1, and suggest that there may be some
positive selection bias in simple RD models for math achievement.

The estimated first stage discontinuities in the probabilities of placement in a gifted class, being
classified as gifted, and in peer quality (columns 3-5) are all insensitive to the addition of controls for
school dummies and student characteristics (compare rows 1 and 2), but become slightly larger when
data close to the threshold are eliminated (row 3), as expected given the patterns in Figure 5.

With the exception of the model in row 1 for writing scores, all the reduced form discontinuity
estimates in columns 6-8 are negative. The point estimates become more negative when student

characteristics and school fixed effects are added (row 2), and are even more negative in the donut-hole

?* The models in row 1 correspond to the fitted models for Plan A students shown in panels C and D of Figure 4.

*! The models in row 1 for being classified as gifted or placed in a gifted classroom correspond to the fitted models
shown in Figure 5a.

*2 The models in row 1 for these outcomes correspond to the fitted models shown in Figure 7a-c.
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specifications, but also more imprecise, reflecting the reduction in sample size and the limited range of
the RD running variable in these models.

The first differenced (or “gain-score”) models in row 4 of Table 2 use as a dependent variable
the change in standardized scores in reading and math from third to fourth grade. (Since writing is not
tested in third grade we cannot estimate differenced models for this outcome). Assuming that equation
(1) is correctly specified for both third and fourth grades and that Dgjass = Dgirteq = O for all students in
third grade, we can difference the model, obtaining:

(4) Dy = ¥ —VYo = BiDcass + B2Dgitted + B3(Qpeer — Qoeers) + €~ €o,

where y, represents third grade achievement, Q.3 is peer quality in third grade, and & is the value of
the unobserved error component in the model for third grade achievement.”® Assuming that peer
quality in third grade varies smoothly with 1Q, the discontinuity in the conditional expectation of Dy
given IQ at the threshold for gifted eligibility is:

(5)  Dis(Dy) = limqurE[Dy| Q] — limqsr E[DY] 1Q] = Bi Dis(Pciss) + B2 Dis(Pgiteea) + B3 Dis(Qgpeer),
which is the same as the discontinuity in the level of test scores under the assumption that the basic RD
model is unbiased. Thus, a comparison of results from our basic RD model and the alternative first
differenced model provides a test for the effect of non-random sorting around the gifted threshold.

The key feature of the differenced specification in equation (4) is that the gain in test scores is
unrelated to IQ. Under this assumption, even if the manipulation of IQ scores is non-random so a
conventional RD model is biased, the differenced specification provides a valid estimate of the reduced
form impact of interest. Importantly, the maintained assumption of this model can be tested by checking

that the growth in test scores does not depend on initial IQ (except possibly at the gifted threshold).

> For simplicity we ignore any time-varying effect of the student covariates in equation (4), but these are all
included in our estimating models, as are school fixed effects. We have also ignored the fact that some gifted
students receive individualized instruction and other gifted services in third grade. Assuming that these services
exert a constant effect on achievement, differencing across grades will difference out their effect, eliminating the
B,Dgirred term for students who were identified as gifted prior to third grade.
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Figures 7d and 7e show the relations between the gains in reading and math scores and IQ in our Plan A
sample, along with the fitted values from linear models fit separately to each side of the 130 point
threshold. To provide additional leverage we expand the samples in these figures to include students
with 1Q scores from 115 to 145 (i.e., a bandwidth of 15 points). Consistent with equation (4), the figures
show that initial IQ has very little relationship with the change in reading or math scores. Moreover,
there is no evidence that students with 1Q scores above 130 points tend to experience larger gains than
students with scores below 130. These impressions are confirmed by the estimated models in row 4 of
Table 2, which suggest impacts of placement in a gifted class that are small and insignificant. For
completeness in row 5 we present differenced models that exclude students with 1Q scores from 127 to
131 points. The estimates from these models are less precise but again show no evidence of faster
achievement growth for students with IQ scores above 130.

Overall, the estimates in Table 2 suggest that participation in gifted education has little or no
effect on standardized test scores of Plan A students. In fact the point estimates from most of the
specifications are negative, though we typically cannot reject small positive effects.”* We have
conducted a wide range of robustness checks on these results, including RD models with alternative
bandwidths, and models that use SAT scores written prior to receiving any gifted services to measure
baseline achievement. The results from models with alternative bandwidth choices are summarized in
Appendix Figure 2, where we show point estimates and standard error bands for the estimated impacts
on reading, math and writing using the simple specification in row 1 of Table 2 with bandwidths from 5
to 15 points. For reading, the point estimates become more negative as the bandwidth is increased, with
a marginally significant -0.1 estimate using bandwidths of 13 or larger. For math and writing the point

estimates tend toward a value closer to 0 as the bandwidth is increased, but remain uniformly negative.

*For example, taking our most precise models (in row 2) we cannot reject an effect size of 0.05 on reading, 0.04
on mathematics, or 0.08 on writing using conventional significance levels.

22



Results from models that use SAT scores measured before a student is classified as gifted as a
baseline measure of achievement are presented in Appendix Table 2. These results are quite similar to
the results in Table 2, though typically less precise, reflecting the smaller sample sizes. We have also
examined effects on fifth grade student outcomes, capturing the effects of two years of exposure to a
gifted classroom. These effects (reported in Appendix Table 3) are also small in magnitude and mostly.
Finally, we have examined RD models for various subsamples of students, based on school
characteristics such as the fraction of FRL participants or average test scores in the school as a whole.
Given our limited sample sizes the results are somewhat imprecise, but we find no evidence of positive
effects for any subsample.

An important feature of RD program estimates is that they identify causal impacts for marginally
eligible subjects -- in our case, students around the threshold for placement in a gifted class. Bui et al.
(2012) have conjectured that marginally eligible gifted students may be harmed by being placed in a
gifted program where higher teacher expectations and higher-ability peers may lead to reduced self-
esteem and motivation.”> Some insight into the potential difference in impacts for marginally eligible
Plan A students versus other very-high ability students is provided by the differenced estimates, which
are based on difference-in-differences for all students with 1Q's of 130 or more, versus all those with IQ's
of 129 and below. (See also panels D and E of Figure 7). The fact that these estimates are so similar to
the RD estimates suggests that even students with IQ's well above 130 show little or no gain in
achievement relative to the trend in growth for students with IQ's of 120-129.

Additional evidence on potential mismatch of marginally eligible Plan A’s is provided by
analyzing responses to annual surveys conducted by the District to assess students’ satisfaction with

their learning environment. (See the Data Appendix for more information on this survey). We examine

25 In most gifted classrooms even marginally eligible Plan A students have higher ability than their peers (who are
mainly high achievers). Students with IQ’s in the range of 127-131 points have standardized average third grade
scores of about 1.3 (see Figure 4), whereas on average their gifted class peers have scores of about 1.15 (Figure 6).
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the relationship between IQ scores and the probability that a student “strongly agrees” with each of
four statements: (1) “my teacher(s) believe | can succeed”, (2) “my teacher(s) answer questions in a way
I understand, (3) “I enjoy learning in my school” and (4) “I feel accepted/like | belong in my school.”

Panel A of Appendix Figure 3 shows the relationship of survey responses to 1Q scores, while
columns 2-3 of Table 3 show results from fitting RD models to the responses to each of the four
questions, and a composite average of all four responses. Although the estimates are imprecise, all four
measures of student satisfaction exhibit positive discontinuities at the gifted eligibility threshold.? These
patterns are the opposite of what we would expect if marginally eligible gifted students have difficulty
understanding the material or experience invidious comparison effects. Instead, marginally eligible
students appear to be more satisfied with their learning environment.
c. Plan B Students

Figure 8 shows the reduced form relationships between IQ and fourth grade test scores for our
Plan B analysis sample. Mean reading and math scores evolve relatively smoothly through the gifted
threshold at 116 points and provide little evidence of an effect of gifted services on these outcomes.
Writing scores, however, exhibit a jump at the gifted threshold, suggesting a potentially positive impact.

Table 4 presents estimated discontinuities for various outcomes and model specifications,
following the same format as Table 2. Notice first that the estimated discontinuities in baseline reading
and math scores are small and insignificant, confirming the visual impression from panels C and D of
Figure 4. The first stage discontinuities in the probabilities of being placed in a gifted class or being
classified as gifted (columns 3-4) and in classroom peers' previous scores (column 5) are relatively
precisely estimated and very similar whether we control for student characteristics and school dummies
or not (compare rows 1 and 2). The donut-hole specifications (row 3) yield first stage estimates that are

a little bigger in magnitude, consistent with the evidence in Figure 5b and 6 that the first stage

26 Because not all students completed the survey (the response rate is around 95%) we also test for discontinuities
in the response rate (row 6 of Table 3). The estimates are small in magnitude and statistically insignificant.
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outcomes for students in the Plan B sample with IQ's just below the gifted threshold are higher than
expected. Removing these observations therefore tends to widen the estimated discontinuities in the
first stage outcomes.

As suggested by the patterns in Figures 8a and 8b, the reduced-form RD estimates for fourth
grade reading and math in columns 6 and 7 of Table 4 are uniformly small in magnitude, regardless of
whether we control for school effects and student characteristics or exclude observations within 2
points of the gifted threshold. In Appendix Figure 4 we explore the robustness of these basic RD results
to alternative bandwidth choices. Across a range of bandwidths from 5 to 15 points, the estimated
impacts on reading and math are uniformly close to zero.

Rows 4 and 5 of Table 4 show estimates from differenced models that use the change in test
scores from third to fourth grade as the dependent variable. For additional leverage we expand the
sample for these models to include students with IQ scores from 100 to 130 points. Figures 8D and 8E
confirm that, as we saw for Plan A students, there is virtually no relationship between test score growth
and IQ. Estimates from the differenced models confirm the conclusion from our basic RD models that
there is no impact of placement in a gifted classroom on reading or math test scores of Plan B students.

In contrast, the results in column 8 of Table 4 show reduced form impacts on writing scores that
are relatively large in magnitude (0.11 to 0.12 standard deviation units), stable across specifications, and
at least marginally significant. As shown in Appendix Figure 4, the point estimates for writing impacts
from the simple model in row 1 are also quite stable across alternative bandwidth choices. Our most
precise specification in row 2 yields a t-statistic of 2.5 for the test of no effect of gifted services. Scaling
the reduced form effect on writing scores by the first stage effect on being assigned to a gifted class
(from column 3) implies a treatment effect per Plan B student who is assigned into a gifted classroom of

about 0.3 standard deviation units—a relatively large effect.
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To explore potential heterogeneity in the impacts of gifted services on Plan B students we fit a

series of interacted RD models. These models take the form:
(5) y= Bo + BX +yo 1[IQ2T] + y1(IQ-T) + v,(1Q-T) 1[IQT] +

+ pol[IQ2T] Z +piZ +po(1Q-T) Z + p5(IQ-T) 1[IQ2T]Z + e,
where 1[.] represents the indicator function, T is the gifted threshold (116 points for Plan B's), X is a set
of controls, Z is a dummy taking the value of 1 for a specific subgroup of students and or schools, and e
is an error term. Note that apart from the common coefficients for the X's these models are equivalent
to estimating linear RD models separately for the Z=0 and Z=1 samples. We are interested in whether
the implied discontinuity at the gifted threshold is different for the Z=1 and Z=0 subgroups, which can be
tested by examining the interaction coefficient p,.

Panel A of Table 5 presents estimation results from interacted models with four different "Z"
variables: an indicator for early (2005-8 in fourth grade) versus late (2009-2012) cohort; an indicator for
gender; an indicator for high or low FRL rate in the school; and an indicator for lower or higher peer
quality of the gifted class. The cohort and gender interactions in the baseline achievement models, the
first stage outcomes, and the outcome models for reading and math scores are all relatively small in
magnitude and insignificant. The interactions of both cohort and gender with the discontinuity in
writing scores, however, are larger in magnitude and marginally significant. Panels A-C of Figure 9
present graphical evidence on the differences in the relationship between IQ and test score outcomes
by gender. The only discernable gender difference is for writing scores: boys appear to have relatively
large gains at the gifted threshold, whereas the gains for girls are smaller.

Comparisons by cohort (not shown) are broadly similar. In particular, there is no evidence that
that discontinuities in baseline scores, first stage outcomes, or fourth grade test scores in reading or
math differ between earlier cohorts (who were in the relevant grades during the expansion of Plan B

enrollment) and later cohorts (when fewer students were placed as Plan B gifted students). For writing
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scores, however, there is a strong interaction effect, with all of the discontinuity attributed to the early
cohort. We also examined a gender x cohort interaction, focusing on early-cohort boys versus all other
students. Here, as expected, we find that nearly all the discontinuity in writing scores arises from early
cohort boys, with a reduced form effect of 0.27 standard deviation units (std. error=0.13).

The two other interaction models considered in Panel A of Table 5 have to be interpreted
carefully because in both cases the first stage models vary with the interaction variable. As noted in the
discussion of Figure 5b, Plan B students who score just above the 116 point threshold have higher
probabilities of being placed in a gifted program and being classified as gifted at high-FRL schools. This
pattern is confirmed by the relatively large and significant interaction effects in row 3 of Table 5 for the
first stage models in columns 3 and 4. Nevertheless, the estimated interactions in reading and math
outcomes are both relatively small, implying that there is little difference in the effect of gifted services
on Plan B students' reading and math scores at richer and poorer schools. A similar pattern is present in
the models that include interactions for higher and lower peer ability in the gifted class (row 4). At
schools with below-average baseline scores in the gifted class there are larger discontinuities in the rate
Plan B students are placed in a gifted class and classified as gifted, but there is little evidence of any
differential effect on their reading or math scores.

In contrast, the interaction models for writing achievement (column 8) suggest that the
discontinuity at the Plan B threshold is significantly larger at schools with a higher fraction of free- and
reduced price lunch participants, and marginally bigger at schools with lower-quality peers in the gifted
classroom. Notice that there is no interaction between the school-level FRL variable and the peer effect
from entering a gifted classroom, yet there is a large interaction with the reduced form writing outcome.
This suggests that the writing impact is not mediated through peer effects. On the other hand, the first-
stage effect on peer quality is smaller in magnitude in schools where the mean peer quality in gifted

classes is below-average (i.e. the interaction term is significantly negative) and yet the effect on writing
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scores is also bigger in these schools. Again we infer that the impact on writing cannot be attributed to
a peer effect. Instead, the concentration of writing gains among early cohort boys (a group with
relatively low writing achievement scores, as shown in Figure 9) suggests that the combination of gifted
services benefited the lowest-achieving writers more than others.

In Panel B of Table 5 we address the question of whether the impacts at the end of fourth grade
hold up over longer horizons. Specifically, we compare estimates for fourth and eighth grade test scores
using the early cohort of Plan B students (in 4™ grade between 2005 and 2008) and allowing the effects
to vary by gender. Graphical evidence on these comparisons is presented in Panels D and E of Figure 9.
As with the fourth grade results, we see negligible impacts on eighth grade reading or math scores,
coupled with a positive effect on writing achievement for boys. The 8th grade discontinuity for boys is
0.23 (adding the main effect and interaction) -- about 2/3 as large as the discontinuity in fourth grade
scores. Overall, the longer run impacts are consistent with the pattern of effects for fourth grade.

Finally, as we did for the Plan A sample, we explore the effect of gifted participation on the self-
reported satisfaction of Plan B students. The results are summarized graphically in Appendix Figure 3
(Panel B), with corresponding model estimates in columns 5 and 6 of Table 3. The patterns are strikingly
different from the Plan A results and point to uniformly negative effects of gifted placement on all
dimensions of student satisfaction. In particular, the estimates suggest that marginally eligible students
are 5 percentage points (or about 10%) less likely to strongly agree that “my teacher answers questions
in a way | understand” and 4-5 percentage points less likely to agree that they enjoy learning in their
school or feel accepted at their school.

One potential explanation for these negative effects is that marginally eligible Plan B students
are less well prepared academically than other students in their gifted classes -- a "mismatch" effect.
Importantly, however, marginally eligible Plan B students do not have lower lagged achievement than

their peers: their third grade test scores are actually slightly above the scores of their classmates in
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gifted classes. Plan B students who enter a gifted class do experience a drop in achievement relative to
their peers which might trigger an invidious comparison effect. The drop for marginally eligible Plan B
students (about -0.7 standard deviation units) is only slightly bigger than the drop experienced by Plan A
students (who typically enter gifted classes with very high-achieving peers), and is smaller than the drop
in relative achievement experienced by high achievers. Since Plan A students show a rise in satisfaction
upon entering gifted classes, while high achievers show no effect one way or the other (see below),

there does not seem to be a consistent link between relative achievement and student satisfaction.

d. High Achievers

Figure 10 plots the outcomes of students in our high achiever analysis sample by their relative
rank on the previous year's tests within their cohort and school. The plots for fourth grade reading and
math scores show clear jumps at the threshold for admission to the gifted classroom —a pattern that is
mirrored in the plots for the first differences in scores. In contrast, the plot for fourth grade writing
shows little evidence of a discontinuity at the threshold rank.

Table 6a shows the estimated discontinuities in our main outcome variables from alternative
model specifications, using the same format as Tables 2 and 4. The results for the baseline test scores in
columns 1 and 2 show only small changes in reading and math scores at the threshold rank. The first
stage models for the high achievers in columns 3 and 4 of Table 6a are precisely estimated and quite
robust to the addition of controls: these models show a relatively large (0.32) discontinuity in the
fraction of high-achievers placed in the gifted class at the cutoff, and a slightly smaller discontinuity
(0.28) in mean lagged achievement scores of their classroom peers.

The estimated reduced-form discontinuities in reading and math are also relatively precisely
estimated and robust across alternative specifications, with a magnitude of 0.07 to 0.10 standard

deviation units, while the effects on writing are close to zero. Appendix Figure 5 shows the robustness
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of these results to alternative bandwidth choices, using the simple specification in row 1 of Table 6a.
Across a range of bandwidths from 5 to 15 points, the estimated impacts on reading and math are quite
stable and statistically significant at conventional levels, while the estimated impacts on writing are
uniformly small. Taking account of the first stage effect, the reduced form impacts on reading and math
achievement imply treatment-on-the-treated effects of being placed in a gifted classroom of roughly 0.3
and 0.23-0.33 standard deviation units, respectively.

As with our Plan B sample, we estimated a series of interacted RD models that allow the first
stage models and reduced form impacts to vary by gender, between schools with a higher or lower
fraction of students in FRL programs, and between schools with higher- or lower mean prior
achievement for students in the fourth grade gifted classroom. The results are summarized in Table 7.
The gender interactions for reading are marginally significant and suggest a larger effect of placement in
a gifted classroom for boys than girls. The estimated interactions for math also point to a larger effect
for boys, though they are smaller than the corresponding estimates for reading, and not significantly
different from zero at conventional levels. In contrast to the pattern observed for Plan B students, there
is no indication of a larger effect on writing achievement for boys.

The interactions with an indicator for attending a high-FRL school show a potentially interesting
pattern. The first stage models suggest that the discontinuities in being placed in a gifted class and in
average peer quality are quite similar in low- and high-FRL schools. The estimated outcomes models,
however, show some evidence of differential treatment effects at low- and high-FRL schools, with a
larger impact on reading scores at high-FRL schools, and a larger effect on math scores at low-FRL
schools. Again, as with gender, there is no evidence of heterogeneity in the effect on writing scores.

The estimation results for models that allow an interaction with an indicator for schools with a
relatively low-quality peer group in the gifted class are also interesting. The first stage models show no

interaction with the probability of placement in a gifted class, but (as expected) a negative and
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marginally significant interaction for average peer quality. Nevertheless, the models for reading scores
show a bigger positive effect at these schools. This pattern would seem to rule out peer effects as the
main driver of the overall positive effect on reading scores. The interaction effects on math scores are
smaller in magnitude and differ in sign between the levels and value added models, suggesting no
systematic variation in math effects by the quality of the gifted classroom peer effect. Again, we
interpret these results as implying that the benefits of participating in a gifted classroom are not
mediated through peer effects.

To what extent do the achievement gains of high achievers in fourth grade persist to later years?
Since our analysis sample starts with the 2009 cohort of fourth graders, our ability to examine longer-
term outcomes is limited, and we focus on fifth grade scores. A first concern is whether students are
more (or less) likely to stay in the District until fifth grade if placed in a fourth grade gifted class, creating
potential selection biases. As shown in column 1 of Table 6b there is no evidence of such an effect.

Columns 2 and 3 of Table 6b present first-stage models for the probabilities of placement in a
gifted class in fourth and fifth grades, respectively, as a function of a student’s rank on the third grade
statewide tests. The first two panels of Appendix Figure 6 graph these first-stage relationships.
Reassuringly, the estimates in column 2 are very similar to the corresponding estimates in column 3 of
Table 6b, and show a jump of about 34-35 percentage points in the probability of placement in a gifted
class in fourth grade at the cutoff score. The estimates in column 3 show a discontinuity in placement in
a fifth grade gifted class that is about one-fifth as big. Since placement in fifth grade depends on fourth
grade scores, this discontinuity is not mechanical, and is presumably driven in part by the achievement
gains experienced by students who attended a gifted class in fourth grade. Given the discontinuities in

both fourth and fifth grade participation, the estimated effects on fifth grade test scores represent a
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combination of an effect that persist from fourth grade, plus the effect of participation in fifth grade,
with a relative coefficient on the latter effect of about one-fifth.”

Estimates of the reduced form models for fourth grade reading and math scores in columns 4
and 5 of Table 6b are very similar to the corresponding estimates for the overall analysis sample in
columns 5 and 6 of Table 6a. These reduced form relationships are shown in panels c and d of Appendix
Figure 6. The reduced form effects on fifth grade reading scores are relatively small and suggest that
the achievement gains in reading registered at the end of fourth grade fade relatively quickly. (See
panel e of Appendix Figure 6). In contrast, the estimated effects on fifth grade math scores are about
the same size as the effects on fourth grade scores, and are either marginally significant or significant.
The relatively large impact of fifth grade scores is visually evident in panel f of Appendix Figure 6.
Perhaps most interesting is the effect on fifth grade science achievement, which is about the same size
as the effect on fourth grade math, and (in the richer specification in row 2) significantly different from
zero at conventional levels. Taken together the math and science results suggest significant persistence
of at least the math achievement gains of high achievers.

Given the positive effects on reading and math achievement for high achievers who are assigned
to a gifted classroom, it is informative to examine their responses to the student surveys. RD models for
these responses are presented in columns 8-9 of Table 3: the underlying data are plotted in Appendix
Figure 3, Panel C. The graphs and models suggest that, unlike their Plan A or Plan B counterparts, high
achievers who are eligible for placement in the gifted classroom do not differ consistently from those

who just miss the cutoff in reported satisfaction with their learning environment. Across the four

%7 Assume for simplicity that the discontinuity in fourth grade scores is Dis(y4)=B1Dis(Passa) (i.€., all the effect arises
though placement in a gifted class in fourth grade). A plausible model for the discontinuity in fifth grade scores is
Dis(y5)=6B1Dis(Pjassa)+ B’ 1Dis(P.ass5), Where & is the fraction of the effect in fourth grade scores that persists to the
next year’s scores, B’ is the direct effect of placement in a gifted class in fifth grade on fifth grade scores, and
Dis(Passs) is the discontinuity in the probability in placement in a fifth grade gifted class at the cutoff for admission
to the fourth grade class. Then the expected reduced form effect on fifth grade scores, as a fraction of the effect
on fourth grade scores, is 6+B’1Dis(Pass5)/ B1Dis(Pclassa) = 6+0.2 B'1/B1 .
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guestions the estimated discontinuities are uniformly close to zero, and the index of all four responses is
very smooth at the eligibility threshold. The absence of large effects on satisfaction levels of the high
achievers is notable in light of the relatively large gains in peer quality experienced by those who enter a
gifted classroom (a treatment effect on the treated of 0.8 standard deviation units). High achievers’
satisfaction levels do not seem to be strongly affected by peer composition, or indeed by any other

feature of the gifted classrooms in the District.

e. An Alternative Design for High Achievers

A potential concern with the policy of placing gifted and high-achieving students in a separate
classroom is that moving these children can affect the scores of other children, leading to possible biases
in our RD procedure. If, for example, removing the most able students has a positive effect on the
highest-ability children who remain in the class, then our RD estimates could understate the causal
effect of gifted placement on high ability children. The District's policy of only offering a gifted classroom
for fourth graders when there is at least one gifted child in the fourth grade cohort provides a design for
checking these impacts, and also verifying the impacts on the high achievers themselves.?® Specifically,
consider the top 20 or so fourth grade students (ranked by third grade test scores) at schools with either
0 or a small number (e.g., 1 or 2) of gifted students in the fourth grade cohort. At schools with no gifted
children these students should be assigned to regular classrooms, whereas at the schools with a small
number of gifted children, the top 20 high achievers should be assigned to a separate gifted classroom.
In both sets of schools the students ranked 25-44 should remain pooled with other (lower-ability)

students so any effect of the presence of a gifted child on these students is due to a spillover effect.

% We are grateful to Kelley Bedard for a suggestion that motivated this section.
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To implement this design we identified a set of fourth grade classes at elementary schools in the
District with from 0 to 4 gifted children in the entire class.” We then identified the students ranked
from 1 to 20 on the previous year's achievement scores in each class, and those ranked 25-44. Table 8
presents a series of models for the mean outcomes of the two groups of students. In each case we show
the coefficient of a dummy for having at least one gifted child in the (school-wide) class. Columns 1 and
5 present models for third grade (i.e., pre-intervention) average test scores in reading and math.
Columns 2 and 6 present models for the fraction of the group that is placed in a gifted classroom. Finally
columns 3-4 and 7-8 show models for the group average scores in fourth grade reading and math tests.
We present a baseline model with only a linear control for the number of gifted students in the cohort
(row 1); then add class-level controls (row 2) and school fixed effects (row 3).*° Finally, we present
results based on a subsample of schools and classes with either zero or one gifted student in the class in
row 4.

Looking at the baseline (third grade) test score results in columns 1 and 5, notice that while
average student achievement in either the 1-20 rank group or the 25-44 rank group is positively
correlated with the presence of at least one gifted child in the cohort (row 1), this correlation is
eliminated by the cohort and school-level controls (rows 2 and 3). The first stage models for the
probability of assignment to a gifted classroom (columns 2 and 6) show that for the 1-20 rank group, the
presence of a gifted child raises the probability of being assigned by 25-33 percentage points, whereas
for the 24-44 rank group the corresponding effect is 5-6 percentage points. The <100% impact on the 1-
20 group and the positive impact on the 25-44 group are due to our difficulties (noted earlier) in

replicating the rankings used by the schools to fill their gifted classes. Despite this slippage, the

* This sample comprises 255 fourth grade classes at 94 elementary schools during the years 2009-12 (for which we
know the District’s ranking formula), and it includes roughly half of all the fourth grade classes during these years.
* The class level controls include mean average standardized scores for all students in the class in third grade
reading and mathematics, the school-wide FRL rate, the number of students in the class, and the number of
students in the class with non-missing test scores in third and fourth grades.
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presence of a gifted child has relatively large impact on the probability of placement in a gifted
classroom for the top-ranked group, and only a very small effect for their lower-ranked classmates.
Apart from the estimate from the simple specification in row 1 of column 3 (which is presumably
upward-biased by about 0.15, given the baseline model in column 1 for this same specification), all the
outcome models in columns 3-4 for the 1-20 ranked group show a positive effect of about 0.07 standard
deviation units. The implied treatment on the treated effect is in the range of 0.2 to 0.3 standard
deviation units - similar to the implied impacts from our individual-level analysis. The estimated effects
for the 24-44 ranked group (columns 7-8), in contrast, are all very close to zero and insignificant (apart
from the specification in row 1 column 7, which is also upward biased). Importantly, these conclusions
hold when we add school dummies to the models (row 3), and therefore derive identification only from
cross-cohort comparisons within schools that sometimes have 1-4 gifted children in a class, and
sometimes have no gifted children in a class. Moreover, the results are similar when we restrict
attention to the subset of school-classes that have either no gifted children, or only one gifted child (row
4). We conclude that moving the top-scoring children in a class to a separate gifted classroom has a
positive effect on their reading and math achievement, but little or no effect on the achievement gains

of the next highest-scoring group of students in a class.

VI. Interpreting the Differences across Groups

Our analysis suggests that participation in gifted classrooms has different effects on non-gifted
high achievers than on Plan A or Plan B gifted students. The comparison between high achievers and
the Plan B group is particularly compelling because the two groups have similar levels of prior

achievement and similar distributions across schools in the District.*

' To check that the small differences in shares of the two groups in different schools do not explain the
differences, we re-weighted the high achiever sample to have the same distribution across schools as the Plan B
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A key difference between Plan B students and high achievers is that the former are selected on
the basis of IQ scores whereas the latter are selected on the basis of past achievement. These
differences are magnified by our RD estimation strategy, which identifies treatment effects for Plan B
“compliers” —students whose assignment to a gifted classroom depends on their IQ score. High-1Q
students with strong academic achievement are “always takers” who enter a gifted classroom either as
high achievers or as gifted students. The compliers are students who are not at the top of their class in
terms of their standardized test scores, despite their relatively high cognitive ability —i.e., academic
“underachievers”.

To provide more systematic evidence on this phenomenon, we used the method proposed by
Walters (2013) to derive estimates of the mean past achievement levels and mean cognitive abilities of
the compliers in our RD analyses of the Plan A, Plan B, and high achiever groups.® Since we lack IQ
scores for most high achievers, we use scores on the NNAT screening test as our measure of cognitive
ability. The results are summarized in Table 9. We show estimated mean third grade scores in math and
reading, mean NNAT scores, and the mean "achievement gap" for each group, which we define as the
difference between average standardized achievement scores in math and reading and standardized
NNAT scores.

The estimates in Table 9 show, first, that the compliers in our Plan A and Plan B analyses have
significantly higher standardized cognitive ability scores than standardized achievement scores. The
"achievement gap" for the Plan B compliers is particularly large—around 0.9 standard deviation units. In
contrast the achievement scores of the compliers in our high achiever sample are comparable to their

cognitive ability scores. Hence, relative to the Plan A and Plan B compliers, the high achievers over-

sample and re-estimated our main models for the high achievers. The estimated effects were nearly identical to
the effects from unweighted models.
32 See the Appendix for details.
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perform on standardized tests, suggesting the presence of non-cognitive skills that enhance their
academic achievement.

A potential explanation for our finding that gifted classrooms raise the math and reading scores
of high achievers but not those of the gifted groups is that the teaching methods used in these classes
are particularly suited to students with strong non-cognitive skills like motivation and willingness to
please the teacher, and are less effective for students who lack these skills. This explanation is
consistent with the drop in student satisfaction for Plan B students who are assigned to a gifted
classroom consisting mostly of high-achievers. It is also consistent with qualitative evidence from
interviews with gifted teachers that many of these teachers find it easier to teach high achievers than

gifted children.

VIIl. Conclusions

XXX
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Table 1. Sample characteristics

Plan A, IQ € [120,140] Plan B, IQ € [105,125] High Achievers, +/- 10 from cutoff
All students in
district for 3rd In 4th grade  Notin 4th grade In 4th grade  Notin 4th grade In 4th grade Not in 4th grade
grade (2004-10) gifted class gifted class gifted class gifted class gifted class gifted class
(1) (2) (3) (4) (5) (6) (7)

Student demographics
Female (%) 49% 48% 47% 51% 48% 54% 49%
White (%) 30% 57% 60% 21% 18% 36% 32%
Black (%) 36% 7% 7% 33% 35% 26% 30%
Hispanic (%) 27% 22% 22% 36% 39% 28% 27%
Free lunch eligible (%) 50% - - 88% 85% 45% 52%
English language learner (%) 12% -- -- 13% 19% 1% 2%
Plan B eligible (%) 55% -- - 100% 100% 45% 53%
Median income in ZIP ($1,000s) 57.8 72.3 72.1 51.1 53.8 59.2 59.8
Mean 1Q score 104.1 130.5 123.2 117.4 111.1 112.6 108.9

Percent taking test 21% 100% 100% 100% 100% 12% 10%
Mean NNAT (screening test) 105.8 130.3 128.4 125.2 122.5 115.1 112.1

Percent taking test 63% 78% 74% 84% 88% 67% 72%
Third grade state test scores (standardized)
Mean reading test 0.07 1.45 1.09 0.91 0.29 1.04 0.73
Mean math test 0.05 1.46 1.13 0.98 0.42 0.88 0.74
Fourth grade state test scores (standardized)
Mean reading test 0.07 1.32 1.01 0.86 0.27 0.87 0.56
Mean math test 0.07 1.39 1.10 0.91 0.40 0.84 0.58
Mean writing test 0.05 0.83 0.56 0.53 0.12 0.54 0.30
Fourth grade peers' third grade scores (standardized)
Mean reading test 0.07 1.14 0.31 0.74 -0.06 1.00 -0.03
Mean math test 0.05 1.16 0.32 0.73 -0.06 0.95 -0.02
Number of observations 138,172 1,954 725 1,872 2,600 1,709 2,435

Note: Sample in column 1 includes one observation per student for students observed in a non-charter district elementary school in 3rd grade between 2004 and
2011. Third (fourth) grade test scores are reported only for those who stayed in the district through third (fourth) grade and who advanced one grade level per year.
Free lunch status (FRL) and English language learner (ELL) status are measured at the end of the first year the student is observed. Sub-samples in columns 2-5 include
students who received a first IQ test in 2004-2010 while completing grades 1-3 (if tested in spring) or entering grades 2-4 (if tested in summer/fall), with IQ score
within 10 points of the gifted eligibility threshold, and who wrote state standardized tests in both 3rd and 4th grade. Non-verbal ability index (NNAT) is measured at
the end of 2nd grade for students who took the test between 2005-2009. Sub-samples in columns 6-7 include students in 4th grade in 2009-2012 in schools that
complied with District's ranking formula and had at least one self-contained gifted/high-achiever classroom for 4th graders. State 3rd and 4th grade test scores are in
standard deviation units (standardized across district within year and grade.)



Table 2. Regression Discontinuity Estimates for Plan A Gifted Sample

Baseline Achievement

First Stage Models

Reduced Form Outcomes (Fourth Grade Scores)

Probability in  Probability
Baseline Baseline Gifted Classified as  Mean Peer
Reading Math Classroom Gifted Lagged Scores Reading Math Writing
(1) (2) (3) (4) (5) (6) (7) (8)
1. No controls 0.023 0.088 0.270%* 0.498%** 0.173%** -0.016 -0.033 0.026
(0.073) (0.061) (0.044) (0.044) (0.049) (0.059) (0.070) (0.088)
2. Cohort and school fixed effects 0.033 0.094 0.267** 0.494%** 0.143%** -0.052 -0.084 -0.083
and student controls (0.075) (0.059) (0.046) (0.044) (0.047) (0.050) (0.064) (0.081)
Sample size 2679 2679 2679 2679 2579 2679 2679 2679
3. Donut hole specification 0.074 0.100 0.359%** 0.609** 0.217** -0.138 -0.129 -0.112
(exclude 1Q scores 127-131) (0.117) (0.109) (0.077) (0.061) (0.075) (0.089) (0.101) (0.154)
Sample size 1976 1976 1976 1976 1898 1976 1976 1976
4. Differenced specification - - - -- -- -0.022 -0.047 --
(based on change in test scores) (0.054) (0.052)
Sample size -- -- - -- -- 3954 3954 --
5. Differenced model with donut ho -- -- -- -- -- -0.093 -0.034 --
(exclude 1Q scores 128-131) (0.063) (0.063)
Sample size -- -- - -- -- 3251 3251 --

Notes: Based on Plan A analysis sample described in columns 2-3 of Table 1. Entries are estimated coefficients on a dummy for 1Q>130 from models that include a linear
term in 1Q interacted with the dummy. Models in rows 2-5 control for student demographics (age, gender, race/ethnicity, and median household income in ZIP code),
dummies indicating year of the first IQ test and year in fourth grade, and a complete set of school dummies. Models in rows 2-3, columns 3-8 also control for baseline test
scores. Donut hole sample (rows 3 & 5) excludes students with 1Qe[127,131]. Differenced models (rows 4-5) are based on expanded bandwidth sample that includes
IQe[115,145]. Standard errors, clustered by school, in parentheses. + p < 0.10, * p < 0.05, ** p < 0.01



Table 3. Regression Discontinuity Models for Self-reported Survey Responses

Plan A Analysis Sample:

Plan B Analysis Sample:

High Achievers Analysis Sample:

Mean Local linear RD Mean Local linear RD Mean Local linear RD
response response response
(left of no with (left of no with (left of no with
threshold) controls  controls threshold) controls  controls threshold) controls  controls
(1) (2) (3) (4) (5) (6) (7) (8) (9)
1. My teacher(s) believe I can succeed 0.793 0.037 0.031 0.833 -0.031 -0.038 0.822 0.001 0.003
(0.039)  (0.041) (0.024)  (0.025) (0.023)  (0.023)
2. My teacher(s) answer questions in a way | 0.559 0.014 0.005 0.635 -0.054+ -0.053 0.624 0.004 0.005
understand (0.051) (0.050) (0.031) (0.033) (0.028) (0.028)
3. | enjoy learning in my school (2007-10 only) 0.383 0.082 0.078 0.598 -0.038 -0.056 0.555 -0.013 -0.013
(0.068) (0.069) (0.034) (0.035) (0.036) (0.036)
4. | feel accepted/like | belong at my school 0.551 0.082+ 0.058 0.605 -0.045 -0.051 0.598 -0.013 -0.016
(0.049)  (0.053) (0.032)  (0.033) (0.031)  (0.030)
5. Index (average of nonmissing responses, 0.592 0.051 0.037 0.665 -0.039+ -0.047* 0.660 -0.004 -0.002
questions 1-4) (0.034)  (0.034) (0.021)  (0.022) (0.020)  (0.020)
6. Did not participate in survey 0.051 0.000 -0.003 0.045 0.004 0.000 0.051 -0.002 -0.001
(0.026) (0.027) (0.014) (0.014) (0.012) (0.012)

Notes: Table reports estimated mean responses (for students with 1Q or rank just below the threshold) and estimated regression discontinuities in responses (=1 if
strongly agreed with statement, 0 otherwise) to survey questions administered at the end of fourth grade by the District. Standard errors, clustered by school, in

parentheses.



Table 4. Regression Discontinuity Estimates for Plan B Gifted Sample

Baseline Achievement First Stage Models Reduced Form Outcomes (Fourth Grade Scores)

Probability in Probability

Baseline Gifted Classified as Mean Peer
Reading Baseline Math Classroom Gifted Lagged Scores Reading Math Writing
(1) (2) (3) (4) (5) (6) (7) (8)
1. No controls -0.040 -0.062 0.365** 0.522** 0.200** -0.028 -0.033 0.118*
(0.044) (0.041) (0.029) (0.028) (0.038) (0.046) (0.038) (0.052)
2. Cohort and school fixed effects -0.039 -0.045 0.359** 0.519** 0.240** 0.013 0.004 0.116*
and student controls (0.045) (0.041) (0.027) (0.027) (0.030) (0.032) (0.035) (0.047)
Sample size 4472 4472 4472 4472 4251 4472 4472 4472
3. Donut hole specification -0.040 -0.030 0.453** 0.612** 0.350** 0.052 0.063 0.179*
(exclude 1Q scores 114-117) (0.070) (0.068) (0.037) (0.035) (0.041) (0.052) (0.058) (0.071)
Sample size 3582 3582 3582 3582 3405 3582 3582 3582
4. Differenced specification - -- - -- - 0.015 -0.005 --
(based on change in test scores) (0.030) (0.033)
Sample size 6154 6154
5. Differenced model with donut F - -- - - - 0.038 0.018 --
(exclude 1Q scores 114-117) (0.048) (0.043)
Sample size 5264 5264

Notes: Based on Plan B analysis sample described in columns 4-5 of Table 1. Entries are estimated coefficients on a dummy for IQ>116 from models that include a linear
term in 1Q interacted with the dummy. Models in rows 2-5 control for student demographics (age, gender, race/ethnicity, and median household income in ZIP code),
dummies indicating year of the first IQ test and year in fourth grade, and a complete set of school dummies. Models in rows 2-3, columns 3-8 also control for baseline test
scores. Donut hole sample (rows 3 & 5) excludes students with IQe[114,117]. Value added models (rows 4-5) based on expanded bandwidth sample that includes
IQe[100,130]. Standard errors, clustered by school, in parentheses. + p <0.10, * p <0.05, ** p < 0.01



Table 5. Plan B Heterogeneity Analysis

A. Interaction effects for fourth grade achievement

Baseline Achievement

First Stage Models

Reduced Form Outcomes (4th/8th Grade)

Probability in Probability
Baseline Gifted Classified as Mean Peer
Reading Baseline Math Classroom Gifted Lagged Scores Reading Math Writing
(1) (2) (3) (4) (5) (6) (7) (8)
Interaction variable:
1. early cohorts (4th grade in 2005-2008)
main effect (later cohorts) -0.035 -0.058 0.337** 0.539%** 0.236** 0.055 0.012 0.037
(0.058) (0.058) (0.040) (0.039) (0.047) (0.042) (0.053) (0.068)
interaction effect (early cohorts) -0.011 0.009 0.052 -0.045 0.001 -0.089 -0.009 0.182
(0.089) (0.076) (0.059) (0.049) (0.066) (0.067) (0.071) (0.113)
2. gender (boys)
main effect (girls) 0.011 -0.007 0.332%** 0.513** 0.219%** -0.009 -0.013 0.053
(0.067) (0.059) (0.040) (0.034) (0.046) (0.045) (0.047) (0.071)
interaction effect (boys) -0.098 -0.087 0.053 0.011 0.040 0.043 0.034 0.125
(0.102) (0.090) (0.049) (0.039) (0.066) (0.065) (0.071) (0.108)
3. schools with high % free lunch (> sample median)
main effect (low FRL rate) -0.031 -0.040 0.296** 0.457** 0.260** 0.018 0.014 -0.019
(0.071) (0.059) (0.034) (0.034) (0.040) (0.043) (0.051) (0.073)
interaction effect (high FRL rate) -0.019 -0.022 0.122* 0.120* -0.041 -0.010 -0.019 0.262*
(0.095) (0.084) (0.051) (0.048) (0.060) (0.063) (0.068) (0.108)
4. schools with low average peer quality in gifted class (< sample median)
main effect (high quality peers) 0.025 -0.045 0.317** 0.452%** 0.322%** 0.012 0.030 0.035
(0.062) (0.056) (0.034) (0.035) (0.040) (0.039) (0.046) (0.065)
interaction effect (low quality) -0.129 -0.009 0.082 0.133** -0.154** 0.004 -0.051 0.170+
(0.085) (0.081) (0.056) (0.045) (0.057) (0.061) (0.060) (0.095)
number of observations 4472 4472 4472 4472 4251 4472 4472 4472

Note: Table continues. See notes at end of second page.



Table 5. Plan B Heterogeneity Analysis , continued

B. Early cohorts only: fourth grade vs. eighth grade achievement with gender interaction

Baseline Achievement First Stage Models (4th Grade Status)

Reduced Form Outcomes (4th/8th Grade)

Probability in Probability

Baseline Gifted Classified as Mean Peer
Reading Baseline Math Classroom Gifted Lagged Scores Reading Math Writing
(1) (2) (3) (4) (5) (6) (7) (8)
5. fourth grade outcomes for early cohort only, with gender interaction
main effect (girls) -0.017 0.061 0.384** 0.503** 0.279** -0.004 -0.004 0.150
(0.096) (0.076) (0.059) (0.047) (0.069) (0.071) (0.070) (0.098)
interaction effect (boys) -0.056 -0.172 0.006 -0.004 -0.112 -0.043 0.020 0.182
(0.148) (0.129) (0.071) (0.055) (0.092) (0.099) (0.113) (0.146)
number of observations 2181 2181 2181 2181 2081 2181 2181 2181
6. eighth grade outcomes for early cohort only, with gender interaction
main effect (girls) -0.070 0.059 0.372** 0.510** 0.198** -0.068 -0.030 -0.143
(0.110) (0.090) (0.064) (0.051) (0.071) (0.095) (0.090) (0.127)
interaction effect (boys) -0.011 -0.126 0.043 0.033 0.007 0.054 -0.008 0.368*
(0.165) (0.147) (0.076) (0.061) (0.096) (0.125) (0.122) (0.165)
number of observations 1703 1703 1703 1703 1623 1703 1703 1703

Notes: see notes to table 4. RD models include main effect (dummy for IQ score above 116 point threshold) and interaction of RD main effect with specified indicator. Models in
panel A are fit to Plan B analysis sample. Models in panel B are fit to observations from early cohorts in Plan B analysis sample. First stage models for all specifications refer to

fourth grade. Reduced form outcomes refer to 4th grade for all models except specification in row 6.



Table 6a. Regression Discontinuity Estimates for High Achiever Sample

Baseline Achievement

First Stage Models

Reduced Form Outcomes (Fourth Grade Scores)

Probability Mean Peer
Baseline Baseline in Gifted Lagged
Reading Math Classroom Scores Reading Math Writing
(1) (2) (3) (4) (5) (6) (7)
1. No controls 0.008 -0.046 0.323%* 0.273%** 0.092%* 0.073+ -0.011
(0.029) (0.043) (0.025) (0.028) (0.034) (0.039) (0.054)
2. Cohort and school fixed effects 0.015 -0.044 0.319** 0.277** 0.093** 0.087* -0.012
and student controls (0.027) (0.040) (0.026) (0.029) (0.031) (0.035) (0.051)
3. Differenced specification -- -- -- -- 0.092%** 0.105* --
(based on change in test scores) (0.033) (0.041)
Sample size 4144 4144 4144 4041 4144 4144 4144

Notes: Based on high achiever analysis sample, described in columns 6-7 of Table 1. Standard errors, clustered by school, in parentheses. See

text for more details of model specifications.

Table 6b. Regression Discontinuity Estimates for 5th Grade Outcomes of Fourth Grade High Achiever Sample

Probability Probability
Stayed in Placed in
District 5th Grade

Baseline Achievement

(3rd Grade)

Reduced Form Outcomes (Fifth Grade Scores)

thrgt:agzeSth leslsf:f)im Baseline Baseline 5th Grade 5th Grade 5th Grade
Reading Math Reading Math Science
(1) (2) (3) (4) (5) (6) (7)
1. No controls -0.001 0.070%** 0.054 -0.049 0.046 0.078+ 0.096+
(0.019) (0.025) (0.033) (0.057) (0.046) (0.046) (0.054)
2. Cohort and school fixed effects 0.001 0.068* 0.050+ -0.064 0.052 0.077+ 113*
and student controls (0.019) (0.027) (0.029) (0.053) (0.044) (0.045) (0.045)
3. Differenced specification -- -- -- -- 0.013 0.117** --
(based on change in test scores) (0.044) (0.043)
Sample size 3089 2770 2770 2770 2770 2770 2037

Notes: Based on students in high achiever analysis sample who are observed in fourth grade up to 2011. Column 1 includes all
students. Columns 2-6 includes only students who are observed though the end of fifth grade. Standard errors, clustered by

school, in parentheses. See text for more details of model specifications.



Table 7. High Achiever Heterogeneity Analysis

Baseline Achievement First Stage Models Reduced form outcomes (fourth grade scores)

Probability Mean Peer

Baseline Baseline in Gifted Lagged Reading Math
Reading Math Classroom Scores Reading (Differenced) Math (Differenced) Writing
(1) 2) (3) (4) (5) (6) (7) (8) (9)
Interaction variable:
1. gender
main effect (girls) 0.055 -0.030 0.332** 0.265** 0.037 0.004 0.049 0.080 -0.031
(0.036) (0.048) (0.036) (0.041) (0.049) (0.058) (0.050) (0.055) (0.069)
interaction effect (boys) -0.082+ -0.022 -0.026 0.024 0.114 0.152+ 0.076 0.065 0.034
(0.045) (0.058) (0.050) (0.062) (0.070) (0.080) (0.077) (0.084) (0.101)
2. FRL status
main effect (not FRL eligible) 0.059+ -0.047 0.376** 0.367** 0.071 0.029 0.075 0.107 0.003
(0.035) (0.061) (0.030) (0.037) (0.047) (0.055) (0.052) (0.067) (0.071)
interaction effect (FRL eligible) -0.090* 0.009 -0.119* -0.182** 0.048 0.100 0.021 0.005 -0.031
(0.040) (0.072) (0.056) (0.062) (0.062) (0.070) (0.065) (0.080) (0.105)

3. schools with high % free lunch (> sample median)

main effect (low FRL rate) 0.036 -0.115+ 0.333** 0.284** 0.044 0.006 0.097+ 0.168* -0.013
(0.040) (0.068) (0.030) (0.036) (0.045) (0.054) (0.054) (0.071) (0.070)
interaction effect (high FRL rate) -0.043 0.149+ -0.027 -0.013 0.097 0.144+ -0.020 -0.111 0.001
(0.052) (0.081) (0.050) (0.057) (0.063) (0.077) (0.072) (0.087) (0.104)

4. schools with low average peer quality in gifted class (< sample median)

main effect (high peer quality) 0.032 -0.109 0.317** 0.332%* 0.045 0.009 0.061 0.128+ -0.018
(0.042) (0.068) (0.037) (0.044) (0.046) (0.059) (0.056) (0.072) (0.064)

interaction effect (low quality) -0.035 0.138+ 0.006 -0.109+ 0.098+ 0.140+ 0.053 -0.031 0.013
(0.053) (0.082) (0.048) (0.059) (0.055) (0.072) (0.070) (0.085) (0.105)

number of observations 4144 4144 4144 4041 4144 4144 4144 4144 4144

Notes: see notes to table 6. RD models include main effect (dummy for I1Q score above 116 point threshold) and interaction of RD main effect with specified indicator. All models are fit
to high achiever B analysis sample.



Table 8. Estimated group-level models for effect of having at least one student in class designated as gifted in fourth grade

Students ranked 1-20 Students ranked 25-44
Baseline Scores: First Stage: Outcome: 4th Outcome: Baseline Scores: First Stage: Outcome: 4th Outcome:
3rd grade Fraction in gifted grade (reading Difference in 3rd grade Fraction in gifted grade (reading Difference in
(reading and classroom in and math scores (4th-3rd (reading and classroom in and math scores (4th-3rd
math combined) fourth grade combined) grade) math combined) fourth grade combined) grade)
(1) (2) (3) (4) (5) (6) (7) (8)
Estimation sample: schools/classes with <4 gifted students
1. Controls=linear control for number of gifted 0.148+ 0.352%** 0.211** 0.064+ 0.249* 0.071** 0.239* -0.002
students in class (0.078) (0.062) (0.077) (0.032) (0.095) (0.025) (0.093) (0.042)
2. add class-level controls & year dummies -0.012 0.330** 0.077+ 0.089** 0.047 0.063* 0.047 0.006
(0.032) (0.063) (0.040) (0.033) (0.028) (0.024) (0.039) (0.040)
3. add school fixed effects -0.006 0.241* 0.054 0.061 0.005 0.053 -0.026 -0.018
(0.039) (0.094) (0.062) (0.053) (0.030) (0.034) (0.055) (0.057)
number of fourth grade school/cohorts 255 255 255 255 255 255 255 255
Estimation sample: schools/classes with <1 gifted student
4. class-level controls & year dummies -0.024 0.408%** 0.044 0.067* 0.017 0.083** 0.027 0.012
(0.029) (0.057) (0.039) (0.031) (0.028) (0.016) (0.033) (0.037)
number of fourth grade school/cohorts 116 116 116 116 116 116 116 116

Note: Entries are coefficients on a dummy variable equal to one if the class (i.e., school-wide cohort in a given grade in a given year) had at least one gifted student in fourth grade. Full estimation sample
includes 255 fourth grade cohorts at 94 elementary schools during the years 2009-2012. Models in columns 1-4 use average outcomes for top 20 ranked students in class (school-year cohort); models in
columns 5-8 use average outcomes 