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Schools

We identified 71 low-performing elementary schools in the district based upon the average
grade 5 scores on the Texas Assessment of Knowledge and Skills (TASKS) that would benefit
from inclusion in the Math Stars incentive program. On Thursday, September 2, 2010, HISD
leadership held an introductory meeting with principals and math teachers from these low-
performing elementary schools. After presenting an overview of the research design we invited
them to commit to participate by signing a pledge to implement the Math Stars program
with fidelity to the research design.

Schools had five days to consider their commitment to the program (within a day, how-
ever, over two-thirds of the schools invited had already indicated their commitment and
interest by signing a School Commitment Letter.) By Tuesday, September 7, 60 schools had
elected to participate in the random selection process, and we conducted a random lottery
to select the 25 treatment schools and the 25 control schools.

Students

HISD decided that students and parents at selected schools would be automatically en-
rolled in the program. Parents could choose not to participate and return a signed opt-out
form at any point during the school year. HISD further decided that students and parents
were required to participate jointly: students could not participate without their parents
and vice versa.

Software and Incentive Structure

The Accelerated Math platform creates math assignments tailored to each student’s
ability level, enabling students to take brief online assessments to gauge achievement in
mathematics. For fifth grade, math objectives fall into the following subject areas: Number
Sense and Operations; Algebra; Geometry and Measurement; and Data Analysis, Statistics,
and Probability.

Students began the program year by taking an initial diagnostic assessment to measure
mastery of math concepts, after which AM creates customized practice assignments that fo-
cus specifically on areas of weakness. Teachers assign these custom assignments and students
are then able to print the assignments and take them home to work on (with or without
their parents). Each assignment has six questions, and students must answer at least five
questions correctly to receive credit. Students scan their completed assignments into AM,
and the assignments are graded electronically. Teachers then administer an AM test that
serves as the basis for potential rewards: students are given credit for official mastery by
answering at least four out of five questions correctly.
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Students: Students earned $2 for every objective mastered. Students who reached the
200 objectives threshold were declared Math Stars and received a $100 completion bonus
and special certificate. Additional monetary incentives were introduced during the program:
during the sixth pay period (mid-February to mid-March) students received $4 for every
objective mastered; during the final week of the eighth pay period (the first week of May),
students received $6 for every objective mastered.

Parents: Parents of children at treatment schools earned up to $160 for attending eight
parent-teacher review sessions ($20/each) in which teachers presented student progress using
Accelerated Math Progress Monitoring dashboards. Parents and teachers were both required
to sign the student progress dashboards and submit them to their schools Math Stars coor-
dinator in order to receive credit. Additionally, parents earned $2 for their child’s mastery
of each AM curriculum objective, as long as they attended at least one conference with
their child’s teacher. This requirement also applied retroactively: if a parent first attended
a conference during the final pay period, the parent would receive a lump sum of $2 for each
objective mastered by their child to date. Parents were not instructed on how to help their
children complete math worksheets.

Teachers: Fifth grade math teachers at treatment schools received $6 for each academic
conference held with a parent in addition to being eligible for monetary bonuses through
the HISD ASPIRE program, which rewards teachers and principals for improved student
achievement. Each treatment school also appointed a Math Stars coordinator responsible for
collecting parent/teacher conference verification forms and printing and distributing student
reward certificates, among other duties. Each coordinator received a stipend of $500, but
this amount was not tied to performance.

Principals: Principals at treatment schools were eligible for monetary bonuses through
the HISD ASPIRE program, which rewards teachers and principals for improved student
achievement.

Training and Program Launch

Once schools were selected, the Accelerated Math program was ordered for treatment
and control schools, as well as computers and scanners for each school (depending on the
number of students and classrooms). AM was installed in treatment schools on September
10 and control schools on September 20. HISD also hired a district-based program manager
who was trained in using AM as well as a technology support staff member.

On September 10, a welcome packet in English and Spanish was sent home with students.
The packet included a detailed description of the program, a program calendar, answers to
frequently asked questions, and an opt-out form. Parents who decided they did not want
their student(s) to participate in the incentive component of the Math Stars program were
able to return a signed opt-out form at any point during the school year; however, students
were not able to opt out of using the Accelerated Math platform.

Meanwhile, treatment schools identified in-school coordinators within one day of being
randomly selected; coordinators primary duties included collecting parent-teacher conference
sheets and distributing checks and reward certificates to students on pay day. To effectively
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train participating schools staff to use the Accelerated Math program, Renaissance Learning
staff conducted teacher and coordinator training in treatment schools the week beginning
September 13 (teachers in control schools were trained from September 28-29.)

Teacher training consisted of coaching teachers in how to use the Accelerated Math
platform to provide practice and assessment opportunities for students at different skill
levels. To ensure differentiated instruction, students were able to test within multiple grade
levels of objectives. Therefore, a library or bank of Accelerated Math objectives, practice
questions, and assessments — spanning second through seventh grades — were available from
which teachers could pull assignments that students could master. However, starting in
February — four full months after the beginning of the program — teachers were restricted
from drawing objective assignments from libraries below fourth grade equivalency.

After brief site visits to ensure that experimental schools’ technological infrastructures
were properly in place, teachers were re-trained in how to use Star Math (a companion
program to the Accelerated Math platform that was already in place in the HISD schools),
which allows classroom teachers to administer a customized diagnostic test to students to
assess skill levels within certain grade-level objectives. Therefore, to determine the grade level
at which each student should begin their mastery of objectives, teachers began administering
student diagnostic assessments the week beginning Monday, September 20. Within two days,
92 percent of students in treatment schools had taken the diagnostic.

Payment Process

Preparation and Set-up: At the conclusion of each pay period, the district-based program
manager would begin processing student and parent payments along two fronts: first, ex-
tracting student performance data from the Accelerated Math platform, removing students
who opted out, and calculating student rewards ($2/per objective mastered); second, col-
lecting parent-teacher conference dashboards from school coordinators and inputing parent
attendance figures. These two data points are consolidated in a pay file and organized by
school.

After all parent conference data was collected and inputed, the pay file was sent to EdLabs
to complete the payment algorithm and conduct a few basic audits. The pay file was then
sent back to the district program manager, who reformatted and finalized the file for the
HISD finance office, who uploaded payment information to JP Morgan Chase. Checks were
printed, bundled by school, and delivered to each school.

EdLabs also used the pay file to create reward certificates for every student receiving a
payment. The certificate detailed how many math objectives the student mastered during
the last period, the cumulative total, and the current financial earnings. When students
passed the 200 objective threshold, they received a special certificate in addition to their
$100 bonus.

Payment Logistics: School coordinators received student and parent checks and student
certificates one day prior to pay day. Each school planned pay day differently, but there
was striking uniformity: typically a small assembly was held in the cafeteria during which
checks and certificates were distributed and students were recognized for their achievements.
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Parents were often in attendance as well to acknowledge their children and receive their
checks.

Bonus Rounds

The first several pay periods of Math Stars yielded high rates of participation among both
students (i.e. percentage of students mastering at least one objective and receiving payment)
and parents (i.e. percentage of parents attending a conference with their students teacher).
As a result of smooth implementation and general enthusiasm about the program among
students and staffmembers, HISD and EdLabs introduced two bonus rounds: during the
entire sixth pay period, (February 14 through March 11), students received $4 (rather than
the usual $2) for each objective mastered. During the final week of the eighth pay period
(May 2 through May 5), students received $6 for each objective mastered. These changes
were communicated to students primarily through posters hung throughout the school and
flyers sent home in weekly folders.

There were two primary objectives in introducing these bonus rounds: first, the additional
incentive was meant to strengthen students preparation for end-of-year testing. The first
($4) bonus round took place just prior to the Texas Assessment of Knowledge and Skills
(TAKS), while the second ($6) bonus round took place prior to the Stanford 10. Second, a
sub-experiment was being conducted to estimate a demand curve for math objectives; i.e.
asking whether a student will devote more effort to mastering math objectives relative to
the increase in the reward.

Site Visits

In an effort to gather extensive qualitatitve data on the implementation of HISD’s Math
Stars program, EdLabs conducted brief site visits to all 25 treatment schools.

EdLabs observed classrooms, interviewed students, teachers, and school leaders, and de-
veloped, with extensive help from HISD program personnel, a site visit rubric. In addition
to providing a comprehensive collection of qualitative school-level data to use in the eval-
uation of the Math Stars program (i.e. correlating school-level performance with observed
implementation indicators), the site visits also supplied the district-based program manager
with additional best practices to share with other schools during the last few pay periods of
the program.
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8 Online Appendix B: Variable Construction (Not For
Publication)

Attendance Rates

When calculating the school-level attendance rate, we consider all the presences and absences
for students when they are enrolled at each school. Individual attendance rates account for
all presences and absences for each particular student, regardless of which school the student
had enrolled in when the absence occurred.

Effort Index

To gauge how treatment affected students’ effort, we surveyed students about how strongly
they agreed with the following six statements: (1) Students in my school are usually on
time for class (2) Students in my classes usually turn in their homework (3) Students in my
classes usually ask questions (4) I am satistified with what I have achieved in my classes
(5) I have pushed myself to completely understand my lessons in school (6) I could do
much better in school if I worked harder. In each case, students were instructed to indicate
whether they believed the statement is totally untrue, mostly untrue, somewhat true, mostly
true, or totally true. This responses were coded on an integer scale ranging from 1-5, with 1
corresponding to “totally untrue.” To construct our index of effort, we added up the numeric
values on all five responses (inverting the sign on question 6) and normalized the sum to have
a mean of zero and a standard deviation of one. We only calculate an index for students
with a valid response for all five statements, as nonresponse might otherwise be confused
with strong disagreement. When individual questions appear as dependent variables in
regressions, they were normalized similarly.

Free Lunch
Regressions include a dummy variable equal to one if a student is eligible for free or reduced-
price lunch.

Gifted and Talented

HISD offers two Gifted and Talented initiatives: Vanguard Magnet, which allows advanced
students to attend schools with peers of similar ability, and Vanguard Neighborhood, which
provides programming for gifted students in their local school. We consider a student gifted
if he or she is involved in either of these programs.

Motivation Index

We disseminated part of the Intrinsic Motivation Inventory, developed by Ryan (1982), to
students in our experimental group. The instrument contains many modules, but we limited
our questions to those in the interest/enjoyment subscale in our surveys as it is considered
the self-reported measure of intrinsic motivation. The interest/enjoyment subscale consists
of seven statements on the survey: (1) I enjoy doing schoolwork very much; (2) doing
schoolwork is fun; (3) I thought this was a boring activity; (4) doing schoolwork does not
hold my attention at all; (5) I would describe doing schoolwork as very interesting; (6) I
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think doing schoolwork is quite enjoyable; and (7) while I am doing schoolwork, I think
about how much I enjoyed it. Respondents are asked how much they agree with each of the
above statements on a seven-point Likert scale ranging from not at all true to very true. To
get an overall intrinsic motivation score, one adds up the values on each statement (reversing
the sign on statements (3) and (4)). Only students with valid responses on each statement
are included in our analysis of the overall score, as non-response may be confused with low
intrinsic-motivation. When reporting results, we report effects on scores normalized to have
a mean of zero and a standard deviation of one.

Special Education and Limited English Proficiency

These statuses are determined by HISD Special Education Services and the HISD Language
Proficiency Assessment Committee, respectively; they enter into our regressions as dummy
variables. We do not consider students who have recently transitioned out of LEP status to
be of limited English proficiency.

Suspensions
The school-level count of suspensions includes both in-school and out-of-school suspensions,
regardless of the nature of the infraction.

Race/FEthnicity

We code the race variables such that the five categories — white, black, Hispanic, Asian and
other — are collectively exhaustive and mutually exclusive. Hispanic ethnicity is an absorbing
state. Hence white implies non-Hispanic white, black non-Hispanic black, and so on.

Survey Responses

Some of the indirect outcomes reported in the paper include survey responses. We include
two questions from the student survey. First, students were asked “Did your parents check
your homework this year more than last year?” We code responses of “more this year” as 1
and responses of either “more last year” or “about the same” as 0. Second, students were
asked “What subject do you like better, math or reading?” We code responses of “math” as
1 and “reading” as 0.

We also report the results of one question from the parent survey. Parents were asked “Do
you ask your 5th grade student more often about how he/she is doing in math class or
reading class?” We code responses of “math class” as 1 and responses of either “reading
class” or “no difference” as zero.

Teacher Value-Added

HISD officials provided us with 2009-10 value-added data for 3,883 middle and elementary
school teachers. In Table 2, we present calculations based on the district-calculated Cumula-
tive Gain Indices. We normalize these indices such that the average teacher in each subject
has a score of zero and the sample standard deviation is one. These scores are then averaged
within each school.
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Test Scores
We observe results from the Texas Assessment of Knowledge and Skills (TAKS) and the

Stanford 10. For ease of interpretation, we normalize raw scores to have a mean of zero and
a standard deviation of one within grades, subjects, and years.

Treatment
Due to a limitation in the attendance data provided by HISD, we are unable to determine

the dates on which students enrolled in their current schools. AM registration files provides
a “snapshot” file that records each students’ enrolled school as of October 1. We include
students in one of the 25 treatment schools on October 1, 2010 in our treatment group (the
control group is defined similarly). Our results are not sensitive to changing the treatment
assignment based on the first school attended during the 2010-11 school year.
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Appendix Figure 1:
Distribution of Treatment and Control Schools Across Houston

Notes: The background color indicates the poverty rate for each census tract, with darker shades denoting higher
concentrations of poverty. T's and C’'s mark treatment and control schools, respectively.



Appendix Table 1 - Mean Effect Sizes (ITT and TOT Estimates)

First
Stage ITT TOT
A. Direct Outcomes
Objectives Mastered 0.954%#%  1.087***  1.139%**
(0.003) (0.031) (0.032)
3292 3292 3292
Conferences Attended 0.957***%  1.578***  1.650%*%*
(0.003) (0.099) (0.103)
2052 2052 2052
B. Indirect Outcomes
Parents check HW more 0.956***%  (0.056** 0.059%**
(0.004) (0.023) (0.024)
2315 2315 2315

Parent asks about Math more than Rdg.  0.959***  (0.122%** (. 127%**
(0.003) (0.028) (0.029)

1908 1908 1908
TAKS Math 0.957**%  (0.081%**  (.085%**
(0.002) (0.025) (0.026)
3128 3128 3128
TAKS ELA 0.956%**%  _0.089***  .(.093%**
(0.003) (0.027) (0.029)
3108 3108 3108
Stanford 10 Math 0.954 %3 0.031 0.033
(0.003) (0.024) (0.025)
3323 3323 3323
Stanford 10 ELA 0.955%*% .0, 110%**  -0,]115%**
(0.003) (0.023) (0.024)
3324 3324 3324
Aligned TAKS Math 0.959%*%k (0, 137%**  (),142%%*
(0.002) (0.028) (0.030)
3090 3090 3090
Attendance 2010-2011 0.957%%: -0.004 -0.004
(0.002) (0.033) (0.034)
3322 3322 3322
Effort Index Score 0.956%*%* 0.010 0.010
(0.005) (0.057) (0.059)
2119 2119 2119
Motivation Index Score 0.958**%* 0.005 0.005
(0.005) (0.060) (0.063)
2004 2004 2004

Notes: This table reports ITT and TOT estimates of the effects of our aligned incentives experiment on a variety of
outcomes. First-stage estimates report the causal effect of the experiment on the percentage of the school year each
student spends in a treatment school(number of days present divided by 180), controlling for our full set of covariates.
ITT estimates mirror those presented in earlier tables. Treatment-on-Treated estimates use randomized assignment to
a treatment school to instrument for time spent in a treatment schools; the estimates can be interpreted as the effect
of spending a full year in the treatment school for treated individuals. Standard errors are robust to heteroskedasticity.
The construction of each dependent variables is described in the notes of previous tables. *** = significant at 1 percent
level, ** = significant at 5 percent level, * = significant at 10 percent level.
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