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l. Introduction

There is an extremely rich literature which includeterdilly hundreds of studies
regarding the nature of treglucation production function (EPF), that is, the manner by which
inputs from students, parents, teachers, schools, and othey sources are translated into a
student’s academic achievement. Hanushek (2002) reviews mtiod extant literature. Recent
examples include Krueger (1999), Angrist and Lavy (1999) and H&480]) who each present
evidence on the effect of class size; Hanushek et al. (20@3)address peer effects; Rivkin et
al. (2005), who focus on identifying variation in teacherligyaDe Fraja et al. (2010) who
examine the effects of student, parent and teacher ;effiodt Houtenville and Smith Conway
(2008) who concentrate on the importance of parental iewadnt.

Despite this richness, one critical issue that thargxiterature has largely ignored is
whether inputs in the EPF might be complements. Thssipiity is intuitively appealing. For
example, increased teacher effort might be moretefe if parents are also more supportive of
their child’s academic pursuits. However, nearly gwtudy in this broad literature assumes that
the EPF takes a functional form that precludes the pbissii complementary inputs. Indeed,
almost all recent studies assume that the productionidunis linear and additively separable in
its inputs, thereby restricting inputs to be perfect sulbstt(see, e.g., the papers cited above as
well as Todd and Wolpin 2003, Aaronson et al. 2007, Jacob afgteln 2008 and Rothstein
2010)!

This assumption has vital policy implications. If corrgmblicy makers can target one

specific input and expect to see significant returns in stuéehievement. However, if

' Houtenville and Smith Conway (2008) do note that theyrgited regressions which included
interactions between parental effort and school messu Although they do not report the
results, they do comment that they found almost nofgignt interaction effects, suggesting the
two inputs are indeed substitutes.



complementarities between inputs exist, strategies whigfet multiple inputs should be more
successful, while strategies that focus on only one impight be doomed to failure. For
example, providing teachers with merit pay increasedinhigve few effects unless parents are
supportive of their child’s studies.

In this paper, we offer what we believe to be the firsld experiment specifically
designed to identify complementarities between inputhenEPF. We leverage a program in
Chicago Heights, IL, elementary and middle schools mapleof largely low-income and
minority students with low achievement. This program usgdaat financed by federal stimulus
funds to hire tutors to work with students who the stlmministrations identified as needing
extra help in either reading or math. Our randomizedl fexperiment provides financial
incentives to three key inputs into a student's educatiensttidents themselves, their parents,
and the students’ tutors. Either a single input or a cortibmaf these three inputs are provided
incentives to meet (or to aid the student in meetinggareety of academic and behavioral
standards. If complementarities between inputs are i@piriarger improvements should be
observed when providing multiple parties with incentivestwhen only one input is addressed.

Our results provide no evidence that complementaritiesdagtvinputs are important.
When only one input is incentivized, we observe similar geagardless of who receives the
incentive — the student, the parent or the tutor. Trecefizes are substantial, ranging between
0.3 and 0.5 standard deviations. However, when the sametbsdged to incentivize multiple
inputs, the gains relative to control vanish.

Our experimental design also allows us to examine whdtitentivized achievement
improves human capital or merely encourages studentetbraore effort. One standard which

the students must meet in order for the incentivized gzt be paid is to improve on a



standardized test that we designed. This test served nospuoptside the experiment, and the
results were not reported to the school district,ngoanly incentive to improve on the test was
the financial incentive we provided. These tests were dedigo assess the same skills and
knowledge that official standardized tests examine, ae®v dhe questions from test banks
created by the same organization that develops the stiawethriests used by the schools.
Indeed, the school district administered an officiahdardized test at approximately the same
time as each of our tests. Should students take bothsesbusly and experience true gains in
knowledge and skills, we would expect similar gains on bb¢hexperimental tests and the
official standardized tests. However, if improvemeats observed only on the tests for which
the inputs are incentivized, then students are likelyreathing their effort frontier on tests in
which they have no stake.

The answer to this question also has crucial policyigapbns. Standardized tests are
now being widely implemented as a measure of the eféewtss of both schools and teachers.
This includes measures such as the No Child Left Behind A20@l, which withheld federal
funding for states who failed to meet minimum achievensandards based on statewide
standardized tests, the federal Race to the Top cdmpetivhich rewarded states for
implementing value-added systems of teacher evaluaéisedbon standardized tests, and pushes
for teacher merit pay systems which measure teacfemstigéness using such tests. If students
only exhibit improvement on tests for which they are itieered, it calls into question the
appropriateness of using standardized tests that hawmpaxt on a student’s welfare as an
evaluation of a student’s academic progress. Studentsfarlay show improvement merely
because they have no incentive to show what they lerned, not because they are missing the

requisite skills. Accordingly, the test would not actelkameasure such students’ achievement.



This potential problem has gone largely unrecognized by aceslemd policy makers
alike. Only a handful of studies that we are aware @€hexplored whether standardized tests
accurately measure academic progress. Levitt et al. (20ddw)tbat student test scores increase
dramatically when they are given a substantial nagehcentive to improve on the test but are
not notified about the incentive until the day of thett Because the students were unaware of
the incentive beforehand, any observed test improvemerdrdaie due to increased effort, not
improved learning. Hence, students do not perform at theirtefffontier in the absence of
additional rewards. Corcoran et al. (2011), meanwhild, dubstantial variation between teacher
effects on outcomes of two standardized tests the¢ a@ministered at approximately the same
time, one of which is used to reward or punish teachers amblscbased on the students’
progress and the other of which is used only as a diagnassessment. As they note, “one
would hope that high-stakes decisions about individual tea@re not highly test-dependent.”
Likewise, one would also hope that such decisions arenade on the basis of tests that do not
observe the true extent of a student’s improvement.

The results are largely consistent with the conclusi@at students in this population do
not fully exert themselves on tests which are higkestdor the schools but for which they have
no personal stake. The observed gains relative to canmirtiie incentivized exam are absent on
the school-administered standardized tests.

The remainder of this study is organized as follows. Settidescribes the experimental
design and reviews the nature of school district whezeexperiment was conducted. Section Ill

presents the empirical methodology and discusses shésieSection IV concludes.



II. Experimental Design

Our experiment was conducted in the nine elementary aadlerschools in Chicago
Heights, IL, a suburb thirty miles south of Chicago. Wiilere are some differences in the
demographic composition of the schools, the schools asoéevare populated largely by low-
income and minority students. 38 percent are African Acaari53 percent are Hispanic, and 93
percent are eligible for the district’s free lunclognram. They also struggle with low rates of
success in meeting state achievement standards. Only Shipeffcstudents passed both the
reading and math portions of the Illinois Standards Aangent Test (ISAT) in 2010, the results
of which are applied to the No Child Left Behind Act to idgnfailing schools.

The district classifies students into three tiergr Tane students are those who are on
track to meet state ISAT standards. Tier two studemtguaged to be at risk of failing to meet
state standards, while tier three students are judged teevmrely at risk and in need of
intervention. The tutors were hired to work with tieotstudents. 32 tutors were hired for 100
days at a wage of $100 per day. Each of the nine schoolpresded with two reading tutors
and one math tutor; five English as a Second Language witse also employed.

Our experiment worked with the reading and math tutOfsthese 27 tutors, 23 were
involved in the experiment. Two elected not to participates was converted to a permanent
substitute teacher shortly after the beginning of the @rpet, and one was not hired until well
after the experiment began. Students met with thestumogroups ranging in size from one to
nine; these groups typically consisted of students of tine gmade level. A total of 581 students,
grades Kindergarten through eighth, worked with our 23 tufidiese students were organized

into 157 groups.



Our design consists of five treatment groups and one daptoop. We randomized
students into these groups at the tutor-group level, rrthlh@ at the individual level, to make it
easier for the tutors to keep track of each student’stmiezd. While conducting the
randomization, we blocked on school, tutor, homeroomhia subject (reading or math), grade
level, gender, race/ethnicity, number of meetings perkwbe group met with the tutor, and
baseline test score when available.

The five treatment groups include an incentive for titertonly, an incentive for the
student only, an incentive for the student’s parents amlyncentive for both the student and the
parents, and an incentive for all three inputs — the stutiee parents, and the tutor. A total of
$90 is paid to the incentivized parties if the achievemiamtdards are all met. In the treatments
where only one input is incentivized, that input receivesettitire $90. In order to judge whether
potential complementarities should impact policy, the $¥plit equally among the incentivized
parties. So, for example, when all three partiesgaren the incentive, each earns $30 if the
standards are met. This allows us to judge how a given budgdie allocated most efficiently.
If complementarities are strong enough, student impromersleould be strongest when the
money is divided between multiple inputs. However, dytldo not exist or have only a small
effect, using the budget to incentivize multiple inputs aillbest provide no advantage over
incentivizing only one input, and at worst will have a smaifgract on student improvement.

The standards students are required to meet are basledseremployed by Levitt et al.
(2011b), who examine the impact of monthly financial inivest on the performance of high

school students in Chicago Heights. These standardspnearieled by the school leadership, and

2 One of the tutors elected to drop out of the experinsbortly after our randomization was
conducted and the tutors were informed of the treatmenitpgrto which each of their student
groups were assigned. Including the students of this tutor,sG&fents were part of the
randomization. Baseline test scores were availablé5@rof these students.
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are based on what they considered to be the minimumreegemts necessary to complete the
ninth grade. They include: no more than one unexcused @bsew no all day suspensions in
the month, letter grades of C or higher in all classeghe last day of the month, and when
available, scoring at grade level or improving upon a stdimkal school reading assessment
taken in the previous month.

We modify these standards to our context. The expetilmegan on January "102011
and consisted of two roughly bi-monthly, rather than month$gessmentsAccordingly, we
modify the absence standard to allow two unexcused absdndeg each assessment period
rather than one. Also, the grade and testing standaddsvit et al. (2011b) require students to
meet a common threshold; in response, students whoearehe threshold react more strongly
to the provided incentives. As an alternative, we empldividually-tailored standards to avoid
such threshold effects. Consequently, our standards n@mpore than two unexcused absences
and no all day suspensions during each assessment pericydieat’s grade in the relevant
subject had to be above a failing grade of F and at leastaimmead at its previous level, and the
student had to improve by at least one point (out of 2Qh@standardized test that we created.
The two assessments were independent, so those whd fai earn a reward in the first
assessment period were able to do so in the secongrasseperiod, and vice versa.

In addition to these standards, we wanted to provide tincasd parents with a tool for
helping their child improve. At the end of each week, titeere required to create a homework
assignment for each group of students who were part @fobrthe parent incentive groups
(parent only, student and parent, and student and parent and tutor) that was designed to be a

review of what they had covered that week. The tutsstunted the students to bring these

* Although the experiment did not begin until Januar{} 40the beginning of the trimester which
followed the holiday break, the tutors began meeting thitir students in early November 2010.
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assignments home to work on with their parents. Paitben faced the additional requirement of
completing these assignments with their child each waed,having their child return it to the
tutor.

We first informed the tutors about the experimeniNmvember, and met with them
frequently to make sure that they understood all of tlegram’s details and expectations.
Students were informed of their incentives and the stdadhey had to meet by their tutors as
well as by a letter which we provided. Parents were irdorof the incentives and standards in
four ways: by phone when possibilby a letter we sent home with their child, by anottwy
of this letter which we mailed, and by a weekly lettemirthe tutor which accompanied the
weekly assignments which the tutors sent home. Titerdeto parents were provided in both
English and Spanish since many parents did not speak Engéshletters were given to tutors,
students and parents at the end of the first assesstoem@mind them of the details of the
experiment and that everyone was starting with a cldate for the second assessment.
Appendices A through C present examples of the letterade to the parents, students and
tutors, respectively, at the beginning of the experimemé. letters given at the beginning of the
second assessment look similar.

Our two bi-monthly assessments each occurred at thefea trimester to coincide with
the release of grade cards, so that the grade standardbeoaksessed and enforced. The first
assessment coincided with the release of the seciomester grades on March ",72011. The
second assessment concluded with the issuance of theriinester grade card on Jun&, 6

2011.

* Phone contacts were rather unreliable. Parents ira@hitleights often rely on pre-paid cell
phones, so their numbers change frequently and they &dtget to update their contact
information with the schools.



Conveniently, the beginning of the experiment and eadheohssessments occurred at
roughly the same time as when the schools administestdndardized test. Chicago Heights
students in grades three through eight take the Disc&dugation ThinkLink Learning exams
four times during the course of the school year. Ti®®s administered the third exam at the
beginning of the experiment in January, and the fourtimnexear the end of the experiment in
May. Students also took the ISAT approximately at the tiinthe first assessment in March.
Each of these exams has a reading, math and scieng@nent. Discovery Education designs
the ThinkLink exams to test the same skills as thellS#d the schools use them as predictors
of a student’s ISAT scores. The third ThinkLink exam of yhaar is used as a baseline score to
assess improvement on the later school-administes@tisethat are not incentivized. We judge
student improvement at our first and second assessioiits py comparing the baseline results
to scores on the ISAT exam and the final ThinkLink exaspectively.

The incentives in our experiment are not based on peafoce on these official exams,
however. Rather, we design our own exams using resoproesied by Discovery Education,
which make it possible to create ThinkLink “probes” to swga a student’s progress at any time.
These exams randomly draw questions from a test bank diangethat again are based on the
same skills and knowledge that is tested on the offichahkLink tests as well as the ISAT.
Therefore, each of the exams for which we have date FhinkLink exams, the ISAT, and our
ThinkLink probes — theoretically measure the same thingeparate probe was created for each
grade level (K through 8) and subject (reading and mati®.pfobes consist of 20 questions, are

administered by the tutorsand are taken on a computer. Each probe was admidistere

® Because tutors met with their various groups of studentiffatent times throughout the
course of the week, it was impossible for the experigrento administer the exams to the
students. We therefore had to have the tutors adminmendams to each of their groups. While
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beginning the week following the official standardizedt t@gh which it is paired, so they
measure the students’ knowledge at roughly the same tineebdseline ThinkLink exam was
taken during the week of January™®011; our first probe was taken during the week of January
17". The ISAT was taken during the week of Marcl' 2011; our second probe, used for our
first assessment, was taken during the week of MarthFally, the final ThinkLink exam was
taken between May™and May 2% 2011; our final probe, used for our second assessment, was
taken by most students beginning on May.2®erformance on these probes was critical for
receiving the rewards, while performance on ThinkLink exanasthe ISAT was not.

For the first assessment, grades and information addmsénces and suspensions were
available at the time each student took the probe, antetits were administered and graded by
computer. We were able to assess immediately which ssideatified for their reward at the
conclusion of the test, so students who met all foandsirds were paid immediately upon
completion of their exam. Parents were paid two wegtles bither at pizza parties we held at the
schools, or by mail if they were unable to attend. Atepés and their children were invited to
attend, and we did not inform parents ahead of time whétlegrhad earned a reward. At the
party, we reviewed the performance of each student htin parents, paid those who qualified,
and made sure the parents were aware that the inc@nbtigeam was continuing and that each

student started with a clean slate. We attempted t@acioparents who were unable to attend by

this may have allowed tutors to cheat on the examgrbyiding the students help or even
providing answers, it was the only feasible alternative.

® Near the end of the experiment, several tutors ranfatieir 100 work days near the beginning
of May, so they had to administer their probes edihe administration of the final ThinkLink
exam and other end of the year activities also intifsubstantially with the schedules of both
the tutors and the students, making a consistent tesimdpw impossible to achieve. As a
whole, the final probe was administered beginning on Bfagnd throughout the month of May
and into the first week of June.
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phone, letters sent home with the students, and by asaive did at the beginning of the
experiment.

For the second assessment, immediate payment fetutients was not possible because
the probes had to be administered before final trimggtetes were issued on the final day of
the school year, Juné'6All students and parents who qualified were paid by matiofs who
earned rewards were paid either in person or by mail.

1. Results
[11.1 Balance on covariates

Table 1 reports the sample means by treatment group foreateagnt characteristics and
for baseline achievement in our samplehe tables indicate significant differences between
treatment and control group means, with standard ernastecéd by tutor-groups. As expected,
there are no statistically significant differencedaseline achievement and very few statistically
significant differences in demographic characterisfidse only significant differences are the
proportion of females in thetudent treatment and the proportion of Hispanicstutor and
student-parent. As shown below, including controls for pre-treatinelmaracteristics as well as
baseline performance does not alter the results.

[11.2 Empirical strategy
While our incentive program is based on a vector of omés) for several reasons, the

focus of the analysis is on improvement on the ThinkLjprobes and the companion official

" The first panel reports probe outcomes for the hasetissessment at the start of the
experiment. The second panel reports performance istéinelardized tests previous to the ones
that coincide with end of assessment periods one andI&#X and ThinkLink, as well as
grades at the start of the program. The third panel redent®graphic characteristics such as
gender and ethnicity as well as the number of tutor mgetihe students had per week and
whether or not parents received our letter explainiegptiogram and treatments. The last panel
reports attrition caused by students leaving the program s titopping out.
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standardized tests that were not incentivized. Theidistrgoal for the tutor program was
improvement on ISAT scores, and in general standardiz¢dderes are the most widely relied
upon measure of student achievement. Another goal ddttidy is to compare performance on
incentivized standardized tests to performance onttestack incentives.

Discovery Education classifies each question on the pra@s easy, moderate, or
difficult. Thus, we are able to examine improvement el on the overall score, but also on
the percentage of each type of question answered cortred®e on which margin improvement
is occurring. We also examine the other incentivizedauges: the course grade received in the
relevant class (reading or math), the number of urseduabsences and suspensions, and
whether the student meets all standards and achieveswhed threshold. Finally, we compare
student performance on the ThinkLink probes to performancéewofficial standardized test
that coincides with the end of the respective assadspeeiod (ISAT for assessment period one
and the final ThinkLink exam for assessment period two).

For each of these outcome measures, we modify dathivalue-added model to allow
testing for complementarities. Variants of the fallog equation are estimated by Ordinary
Least Squares:

Aigjrve = AAigjrve—1 + BiTjr + B2Xi + Bsyg + Babj + 1y + €igjrve,
whereAigs is the achievement of studdnn gradeg, assigned to tutgrand groupr, who sees
homeroom teacher, in assessment peridpAigr«-1 is the baseline assessment from the previous

period® Tir is a vector of variables indicating the treatmentigagd to tutor-group, X is a

8 Exceptions are suspensions and absences, as these datacareently available for the period
before the start of the program.
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vector of individual student characteristitg;, 6 and u, are grade, tutor and teacher fixed
effects, respectively; andg« measures white noise. Standard errors are clustered doy tut
group, which is the level of randomization.

Rather than controlling for the treatment groups dyecki; contains variables that
indicate whether each input is incentivized, and interaceffects between these indicators.
Sudent equals one if the student is in one of the treatmeitsstudent incentives: thaudent
only treatment, thetudent-parent treatment and thall treatment. LikewiseRarent equals one if
the student is in thearent only, student-parent or all treatment, and'utor equals one if the
student is in theutor only or all treatment. The interaction terms that are comdofor are
Sudent* Parent andSudent* Parent* Tutor.*°

Set up this way, the coefficients on the interactiomdicate whether incentivizing
multiple parties is more or less effective than insgzing individual parties. This allows us to
test for complementarities in the educational producfiorction. A positive and significant
interaction would be strong evidence for complementarhiecause the rewards that each party

can earn are lower in treatments with two or morentigized parties.

° These characteristics include gender, race/ethnicityricéh-American, Hispanic or
Caucasian), the number of meetings the student hadnesthwith her tutor, eligibility for free
lunch, a dummy variable indicating whether the student aapp® the data more than once
because she sees both the reading and math tutor scln@ol, the percentage of homework
returned to the tutor (recorded as zero for studentsatnents with no parent incentives), a
dummy variable indicating whether the initial mailing waseived by the parents, and a dummy
variable indicating the student’s parents did not speakidng|

19 No Sudent* Tutor or Parent* Tutor interaction terms are included since there are nonesd
groups where only those two inputs are incentivized.
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[11.3 Results

Table 2 presents the results for the full set of ougcwariables, including all control
variables, in the first assessment pefib@olumn 1 reports the effects of the treatments on the
overall ThinkLink probe score, standardized by grade and sybgecting or math)? Sudent as
well asParent andTutor each have a statistically significant and sizeabléipe%ffect on
probe scores, our primary measure of student progressndiliglual reward conditions have
substantial impact on performance: an increase irsteses ranging from roughly 0.3 to 0.5
standard deviations. The coefficients for these treatisr@re not statistically significantly
different from one another, so there is no evidehaedny one input is more vital than the
others.

However, the estimated coefficients on the interactierms are each statistically
significant and negative, indicating that the gains stamvhen multiple inputs are incentivized.
This observation is confirmed if we control for dummy ighles indicating the individual
treatments instead of using interaction terms. Columri Bable 4 displays the results of a
regression where the treatments are instead controltediréctly but the same set of controls is
used as in the regression reported in Column 1 of Tablpétified this way, the treatments
where two or more parties are incentiviz&ludent and Parent and All) have no statistically
significant effect on probe scores.

Interestingly, the incentives have the biggest impactsimdent performance on the

easiest exam questions. Columns 2 through 4 of Table 2 taporesults of regressions where

" Columns 1 through 3 in Table 3 show specifications wherealtez the set of control
variables. They show that the results reported bedoe highly robust to changes in the
characteristics and types of fixed effects that areidexd as regressors.

12 The number of observations falls short of our falinple of 581 students because a handful
were absent at the time when either the initial @&ssest probe or the second assessment probe
was administered. These missing test scores leavelluS4u observations.
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the outcome variable is the percentage of easy, m&danat difficult questions that the students
answer correctly, respectively.Each individual incentive increases the percentageasy e
guestions answered correctly by about six to seven pagemoints, which again represents a
roughly 0.3 standard deviation increase, and again, thesdseffisappear in treatments with
more than one incentivized input. No such gains are evatetite more difficult questions, with
one exception: solely incentivized students see a shsitad gain in the percentage of the most
difficult questions answered correctly. However, itleac that the majority of the improvement
observed comes on the easier questions. One intuitbeepiatation of this result is that
incentivized students simply exert more effort on eagierstions where it takes less effort to
deduce the correct response. However, it is also pessifat the observed improvement
represents true gains in ability, as tutors may be abfgawde knowledge about the easiest
material more effectively.

The latter interpretation is cast into doubt, howewdren we examine the impact of the
treatment groups on ISAT scores. Column 5 of Table 2 tetoese results where the dependent
variable is the student’s ISAT score in the subjeca @amewhich the student receives tutoring
(reading or math), standardized by grade level. No tre@snteve any significant impact on
ISAT score. Unlike the ThinkLink probes, we did not incengvIBAT improvements. Since
both of these tests measure the same sets of skills, likely that the observed probe
improvements are due primarily to increased effort. feuntlore, the lack of ISAT improvement

suggests that students fall short of their effort frantiben not properly incentivized. This calls

13 Only 505 observations can be used in these regressiomsseethe 8 grade math exam was
deleted from the system before information about thécdlify of each question could be
recorded.
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into question the ability of such tests to accuratelysmeastudent knowledge and the usefulness
of these tests as an instrument of policy.

The treatments also do not have similarly strong effemt the other incentivized
outcomes. Columns 6, 7 and 8 of Table 2 report thetsestitegressions where the dependent
variable is class grade, number of unexcused absences mbémof suspensions, respectively.
While the effects of the individual party reward&u@lent, Tutor, andParent) are positive for
grades, they are not statistically significant and thieractions are significantly negative.
However, this lack of improvement on grades is not sungrisince the achievement standard
merely required that the student maintain their gradésaprevious level. There are also no
statistically significant effects on both unexcused atse and suspensions, although the point
estimates are consistent with the hypothesis thatintentives should reduce both of these
indicators of poor behavior.

Finally, while not quite statistically significant fonyatreatment other than the individual
tutor incentive, the individual incentives result icr@ased probabilities of the student satisfying
all of the achievement standards. Column 9 of Table 2 epstimated marginal effects from a
probit where the dependent variable indicates whetleesttident met the achievement threshold
to qualify for a reward. Although significant at only rouglthe 20 percent level, the point
estimates suggest that the individual student and paretitines each result in approximately a
15 percentage point increase in the probability thatfahe four standards required to receive a
reward are met. The tutor incentive, meanwhile, resala statistically significant 28 percentage
point increase in the chance that the threshold iseaetli However, once again, the point
estimates suggest that students achieve no such gains whgrenparties are incentivized with

a smaller potential reward.
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Table 5 presents some sensitivity analyses on thesé#srdésu the ThinkLink probe
scores. Columns 1 and 2 report regressions where matheaddhg students are examined
separately, and columns 3 and 4 report regressions wheedefe and males are considered
separately. The same pattern of results observetidagritire sample is present for each of these
subsamples. Finally and importantly, ISAT scores areamatlable for all students. Only third
through eighth graders take the exam, and scores arevaitstbée for many students even in
these grades. Data are only available on the relevantcs@xem for 232 of the 411 students
who take the ISAT. An obvious potential concern is thatstrong treatment effects observed
on the probe results is driven by the students for whBAT Iscores are not available. These
students might have improved on the ISAT as well, wiuchld have caused us to observe
strong treatment effects on the ISAT. Column 5 examthés possibility by restricting the
sample to only those students for whom ISAT scorebeanrélevant subject are available. The
same pattern of results is present when employing titisasnple, suggesting that the divergent
treatment effects on the ThinkLink probes and the 1S&Tnat merely due to sample selection.

Table 6 presents the same sensitivity analyses fASHE results. The pattern of results
is again qualitatively similar when we divide the samplesbigject or gender — no significant
treatment effects on ISAT scores are observed. & ralstrict attention only to students who
improved their probe score in column 5. Again, there isigaificant impact of the treatments
on ISAT result when limiting the sample in this way.

We can conclude that rewards for an individual input havesubstantial and robust
impact on student performance on the incentivized testreTase no statistical differences
between coefficients; hence, there is no evidendstthaatters which party receives the reward.

Pure redistribution can explain wBudent andParent might have the same effect. For example,
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incentivized parents might have promised their studenthkegtwould give her the money if she
earned the reward. Indeed, at the pizza parties follothiadirst assessment where parents were
paid in cash, we observed many parents giving their retodrekir child.

However, incentivizing multiple parties with the sam¢al reward shared among the
inputs reduces the effectiveness of the reward. Keepingutiget constant creates two factors
that may cause the effect of incentivizing multiple iigptd diverge from the effect of
incentivizing a single input. While complementarities mayharnessed, the magnitude of the
individual effects may be smaller since the rewardsefach input are smaller. Our results
suggest that any improvements resulting from complenmgesaare overwhelmed by the impact
of reduced effort from the individual inputs and appear todwggigible at best. Improvements
are significantly smaller and indeed appear to be conipleteninated when multiple parents
are incentivized. Hence, we conclude that presumingthiea¢ducational production function is
linear and additively separable in its inputs is an innocuassumption. From a policy
perspective, we can conclude that given a certain budgetfait better to incentivize individual
parties than to split the money between multiple partie

Table 7 displays the results for the second assessieatresults are quite different
from what we observe in the first assessment — indeedseg hardly any treatment effects.
There are some significant coefficients for someattnents in some specifications, but no
systematic picture emerges. We are cautious to intetmse results as several factors may have
impacted student behavior towards the end of the schawol when this assessment was
conducted. First, most students took their final ThinkLink prodteveen May 28 and June 3,
the last day of school. For these students, the prasetie sixth standardized test that the

students had taken since January. Each of these tkstssasiilar questions. Students may have
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grown tired of taking these repetitive tests and begun to tade less seriously. Second,
students may not have taken the exam seriously becauas #o0 close to the end of the school
year. Indeed, we received anecdotal reports from sotoestthat students were finishing the
probe in less than five minutes because they were anioatend end-of-the-year field day
activities. This includes some students who were a paheatudent only treatment and could
have earned $90. Third, because grades were not yet availahke time the students took the
test, unlike in the first assessment, we were unaljp@yastudents at the conclusion of the exam.
This likely made the reward to students in thedent treatments less salient. Finally, as
previously mentioned, many end-of-the-year activitiesfated with the tutors’ schedules in the
month of May, substantially reducing the amount of treatnthe students received. These
activities include the final ThinkLink exam which took two wesksadminister, field trips, and
outdoor field days and barbeques. Also, several tutoreedabte end of their 100 days early in
May and had to leave the schools. Others failed to rast@r the probes before they left their
jobs, either because they were unable to do so or tlegedethat doing so was not worth the
effort.!*
V. Conclusion

This paper presents one of the few studies that examiath@rhcomplementarities exist
between inputs in the education production function. dickaowledge, it is the first to study the

guestion using a randomized field experiment. The conclusiat emerges from this

14 Accordingly, there is a substantial loss in the hemof observations for the second

assessment. This raises the possibility that thereiffepattern of results is due merely to

attrition bias. The remaining students may be those wédeas susceptible to treatment. As a
check, we reran the first assessment regressions osinghe subsample of students who are
part of the second assessment. The qualitative resalthesame as those reported in Table 2,
so the attrited students do not appear to have been mpaeted by incentives than those who

remain in the sample for the second assessment.
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identification strategy is clear. Should strong compleardies exist, one would expect that
incentivizing only one input with a certain amount of momeyuld have a smaller impact on
student achievement than spreading that money acros®lmuitputs. Instead, we find the
opposite. While incentives for individual inputs have a larmgpact on student achievement as
measured by standardized tests, an equivalent budget spemb @r more inputs has no such
impact. This result has implications for both theord aolicy. Nearly all recent studies that
estimate an education production function have assuntedoé linear and additively separable
in its inputs. This strict functional form assumptiors mever been justified, but the evidence
presented here suggests that the assumption is innocuausedttts also suggest that policy
makers with a limited budget can expect larger gains whegettag only one input with
available funds, rather than spending portions of their humlyenore than one input.

The results also should give policy makers strong paus@& wsing standardized tests in
which the students have no personal stake as a toodloag the ability of schools or teachers
to improve students’ academic achievement. Students in atntent groups show
improvement when incentives are in place for thewesgl their parents or their tutor on
standardized tests. However, they show no such imprenteon standardized tests that measure
the same knowledge and skills when no incentives ardage pStudents apparently improved
their scores because they exerted increased effort, suggéhat they fall short of their effort
frontier when incentives are not in place. Standadiiests in which the students have no stake
therefore cannot be expected to accurately measure tiee extent of their academic

achievement.
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Table 1: Summary Statistics by Treatment Group: Baseline Assessment

Control Parent Student Tutor Student and Parent All
1) (2) (3) ) (5) (6)
Standardized Baseline Probe -0.017 0.026 0.154 -0.008 -0.102 -0.026
(0.94) (1.04) (1.04) (0.96) (0.98) (0.96)
Percent of Easy Questions Correct 44.715 47.421 47.043 47.245 41.798 45.323
(21.36) (23.82) (23.42) (24.50) (20.81) (24.34)
Percent of Moderate Questions Correct 35.576 39.981 42.310 41.377 38.772 38.762
(20.16)  (22.94)  (22.32)  (21.07) (21.25) (19.97)
Percent of Difficult Questions Correct 38.454 41.519 36.110 37.524 41.748 35.073
(24.33) (24.27) (22.37) (24.02) (23.79) (20.57)
Standardized 2010 ISAT Score 209.640 215.724 209.417 211.010 205.613 210.091
(20.24)  (22.57)  (24.85)  (26.09) (19.98) (20.97)
Standardized Thinklink 3 Score 1491.757  1504.267  1478.961  1477.955 1483.403 1476.795
(79.77) (69.39) (83.00) (102.07) (69.50) (86.66)
Standardized Baseline Grades -0.005 0.485 -0.266 0.266 0.310 -0.124
(1.06) (1.06) (1.12) (0.78) (0.89) (1.10)
Gender, 1 = Female 0.549 0.527 0.415%* 0.557 0.451 0.489
(0.50) (0.50) (0.50) (0.50) (0.50) (0.50)
Reduced or Free Lunch, 1 = Yes 0.896 0.848 0.813 0.884 0.875 0.936
(0.31) (0.36) (0.39) (0.32) (0.33) (0.25)
African American, 1 = Yes 0.313 0.212 0.297 0.316 0.375 0.234
(0.47) (0.41) (0.46) (0.47) (0.49) (0.43)
Hispanic, 1 = Yes 0.458 0.404 0.374 0.305%* 0.284** 0.543
(0.50) (0.49) (0.49) (0.46) (0.45) (0.50)
Number of Meetings with Tutor per Week 3.263 3.505 3.281 3.537 3.379 3.484
(1.21) (1.17) (1.23) (1.17) (1.47) (1.23)
Parents Received Mail, 1 = Yes 0.905 0.889 0.944 0.937 0.943 0.892
(0.29) (0.32) (0.23) (0.25) (0.23) (0.31)
First Assessment Attrition 1 1 3 5 0 2
First Assessment Attrition (Percent) 1.042 1.031 3.297 5.263 0.000 2.128
Second Assessment Attrition 14 12 12 12 13 10
Second Assessment Attrition (Percent) 14.737 12.245 13.636 13.333 14.773 10.870

Note: The table reports means and robust standard errors clustered by tutor group. The asterisks indicate statistical significance
from the control group at 10/5/1 percent level. Every treatment had bi-monthly monetary incentives for student performance.
Parents received incentives in the Parent treatment, students in the Student treatment, and tutors in the Tutor treatment.
Both students and parents received incentives in the Student and Parent treatment while everyone received incentives in the All
treatment. First assessment Attrition reports the number of students who took the Baseline Assessment, but did not take the
first assessment. Second assessment Attrition reports the number of students who took the first assessment, but did not take
the second assessment. Baseline Probe and Grade are both standardized using our sample and the 2010 ISAT is standardized
using the population of students who took the test.



Table 2: First Assessment

Probe Easy Moderate  Difficult  ISAT Score Grade Unexcused  Suspension  Threshold
1) (2) (3) 4 (5) (6) (7) (8) )
Parent 0.458** 6.987** 3.562 0.458 1.689 0.184 -0.203 0.046 0.154
(0.190) (2.855) (3.666) (3.734) (3.813) (0.171) (0.391) (0.036) (1.112)
Student 0.315%* 6.207** 0.644 6.527* 0.715 0.031 -0.293 -0.047 0.147
(0.140) (2.551) (3.258) (3.596) (2.938) (0.147) (0.248) (0.035) (0.117)
Tutor 0.319%* 6.693** -1.740 1.894 -1.418 0.283 -0.198 0.005 0.284**
(0.152) (2.667) (3.539) (3.852) (3.048) (0.179) (0.250) (0.035) (0.148)
Student*Parent -0.508**  -11.30%** -1.116 -9.611%* 1.191 -0.324%* 0.682%* 0.111 -0.161
(0.207) (4.149) (4.797) (5.605) (4.994) (0.186) (0.406) (0.095) (0.103)
Student*Parent*Tutor  -0.491** -8.843** -5.341 -0.889 -7.018 -0.455* -0.155 -0.100 -0.245%%*
(0.217) (3.900) (4.520) (5.197) (4.799) (0.246) (0.315) (0.098) (0.048)
Constant -0.809%* 55.10%%* 38.23%** 37.96%** 102.1** -1.575%%* 2.823%** -0.140
(0.419) (7.507) (9.273) (12.810) (38.840) (0.479) (1.035) (0.103)
Basline Yes Yes Yes Yes Yes Yes Yes Yes Yes
Characteristics Yes Yes Yes Yes Yes Yes Yes Yes Yes
Tutor FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Grade Level FE Yes Yes Yes Yes Yes No Yes Yes No
Teacher FE No No No No No Yes No No Yes
N 547 505 505 505 230 561 561 519 551
Adj. R-sq 0.154 0.152 0.177 0.065 0.713 0.343 0.109 0.203 0.378

Note: The table reports coefficient estimates and robust standard errors clustered by tutor group. The asterisks indicate statistical significance
at 10/5/1 percent level. Every treatment had bi-monthly monetary incentives for student performance. Parents received incentives in the
Parent treatment, students in the Student treatment, and tutors in the Tutor treatment. Both students and parents received incentives in the
Student and Parent treatment while everyone received incentives in the All treatment. We standardized ISAT scores using the population of
students who took the 2011 ISAT. Probes and grades are standardized using our sample. The Easy, Moderate, and Difficult columns represent
regressions with the percent of easy, moderate, or difficult questions answered correctly on the first assessment as the dependant variable,
respectively. Unexcused and Suspension columns use the number of unexcused absences and the number of all-day suspensions as the outcome.
Threshold is a probit where the outcome is 1 if students met the threshold. The Coefficient estimates are the marginal effects and the Adj. R-sq
reports the psuedo R-sq for this regression. Student characteristics include race, gender, reduced-lunch status, the subject in which the student
was tutored, whether the student was tutored in both subjects, parent’s native language, whether the parent received mail, home many extra
homework assignments were turned into tutors, and the number of meetings with the tutor per week. Probe, Easy, Moderate, and Difficult use
the respective score on the Baseline Assessment as its baseline, while Grade uses the students baseline grades. ISAT Score uses Thinklink 3 as
its baseline.



Table 3: Control Variables: Main Specification

Probe Probe Probe 2011 ISAT 2011 ISAT 2011 ISAT
(1) (2) (3) (4) (5) (6)

Parent 0.398%*  0.404***  (0.458** -1.761 3.145 0.135
(0.161) (0.146) (0.190) (3.442) (3.047) (2.989)
Student 0.269* 0.300%** 0.315%* -5.805 0.538 1.184
(0.148) (0.137) (0.140) (3.766) (3.086) (2.965)
Tutor 0.207 0.286* 0.319** -3.751 2.462 1.71
(0.163) (0.149) (0.152) (4.210) (2.875) (2.997)
Student*Parent -0.456%*%  -0.478**%  _0.508** 4.209 1.014 1.101
(0.219) (0.201) (0.207) (5.291) (3.778) (3.807)
Student*Parent*Tutor  -0.375 -0.472%*%  -0.491** 8.769 -3.303 -3.22
(0.238) (0.215) (0.217) (5.396) (4.104) (4.864)
Constant -0.185*  -0.950***  -0.809*  101.100*** 143.100*** 144.200***
(0.107) (0.325) (0.419) (12.320) (14.030) (16.520)
Baseline Yes Yes Yes Yes Yes Yes
Characteristics No No Yes No No Yes
Tutor FE No Yes Yes No Yes Yes
Grade Level FE No Yes Yes No No Yes
N 547 547 547 189 189 189
Adj. R-sq 0.102 0.154 0.154 0.549 0.680 0.685

Note: The table reports coefficient estimates and robust standard errors clustered by tutor group. The asterisks indicate
statistical significance at 10/5/1 percent level. Every treatment had bi-monthly monetary incentives for student perfor-
mance. Parents received incentives in the Parent treatment, students in the Student treatment, and tutors in the Tutor
treatment. Both students and parents received incentives in the Student and Parent treatment while everyone received
incentives in the All treatment. Probe Scores were standardized using our sample and ISAT scores using the population of
students who took that test. Probes use the first probe as the baseline and ISAT uses the third Thinklink as the baseline.
Columns (1) and (4) control only for treatment and outcome baseline. Columns (2) and (5) control for tutor and grade
level fixed effects in addition to the outcome baseline. Columns (3) and (6) control for the outcome baseline, tutor fixed
effects, grade level fixed effects, and student characteristics. These characteristics include race, gender, reduced-lunch
status, the subject in which the student was tutored, whether the student was tutored in both subjects, parent’s native
language, whether the parent received mail, home many extra homework assignments were turned into tutors, and the
number of meetings with the tutor per week.



Table 4: Control Variables: Alternate Specification

Probe Probe Probe 2011 ISAT 2011 ISAT 2011 ISAT
(1) (2) (3) (4) (5) (6)

Parent 0.398**  0.404***  (.458** -1.761 3.145 0.135
(0.161) (0.146) (0.190) (3.442) (3.047) (2.989)
Student 0.269* 0.300%*  0.315** -5.805 0.538 1.184
(0.148) (0.137) (0.140) (3.766) (3.086) (2.965)
Tutor 0.207 0.286* 0.319%* -3.751 2.462 1.710
(0.163) (0.149) (0.152) (4.210) (2.875) (2.997)
Student and Parent 0.211 0.226 0.265 -3.357 4.697 2.420
(0.152) (0.141) (0.174) (4.345) (3.274) (3.267)
All 0.043 0.040 0.093 1.661 3.856 0.910
(0.170) (0.167) (0.211) (2.866) (3.439) (3.958)
Constant -0.185%  -0.950*%**  _0.809* 101.100***  143.100*** 144.200%**
(0.107) (0.325) (0.419) (12.320) (14.030) (16.520)
Basline Yes Yes Yes Yes Yes Yes
Characteristics No No Yes No No Yes
Tutor FE No Yes Yes No Yes Yes
Grade Level FE No Yes Yes No Yes Yes
N 547 547 547 189 189 189
Adj. R-sq 0.102 0.154 0.154 0.549 0.680 0.685

Note: The table reports coefficient estimates and robust standard errors clustered by tutor group. The asterisks indi-
cate statistical significance at 10/5/1 percent level. Every treatment had bi-monthly monetary incentives for student
performance. Every treatment had bi-monthly monetary incentives for student performance. Parents received a $ 90
incentive in the Parent treatment, students in the Student treatment, and tutors in the Tutor treatment. Both students
and parents received a $ 45 incentive in the Student and Parent treatment while everyone received a $ 30 incentive in the
All treatment. Probe Scores were standardized using our sample and ISAT scores using the population of students who
took that test. Probes use the first probe as the baseline and ISAT uses the third Thinklink as the baseline. Columns
(1) and (4) control only for treatment and outcome baseline. Columns (2) and (5) control for tutor and grade level fixed
effects in addition to the outcome baseline. Columns (3) and (6) control for the outcome baseline, tutor fixed effects,
grade level fixed effects, and student characteristics. These characteristics include race, gender, reduced-lunch status, the
subject in which the student was tutored, whether the student was tutored in both subjects, parent’s native language,
whether the parent received mail, home many extra homework assignments were turned into tutors, and the number of
meetings with the tutor per week.



Table 5: First Assessment Probe Sensitivity

Math Reading  Female Male ISAT

Students
(1) (2) (3) (4) (5)
Parent 0.671%* 0.299 0.430* 0.563%*  (.783%**
(0.324) (0.235) (0.246) (0.25) (0.267)
Student 0.391 0.361** 0.252 0.310 0.520**
(0.275) (0.175) (0.212) (0.196) (0.209)
Tutor 0.409 0.274 0.336* 0.454**  0.622**
(0.279) (0.186) (0.185) (0.222) (0.251)
Student*Parent -0.475 -0.560** -0.185 -0.694%*%  -0.734%*

(0.387)  (0.243)  (0.291)  (0.306)  (0.292)

Student*Parent*Tutor -1.016**  -0.172  -0.647** -0.566** -1.15%**
(0.395)  (0.305)  (0.278)  (0.283)  (0.420)

Constant -1.308%*  -1.261* -1.116 -0.805 -1.433**
(-0.545) (0.648) (0.716) (0.620) (0.717)
Basline Yes Yes Yes Yes Yes
Characteristics Yes Yes Yes Yes Yes
Tutor FE Yes Yes Yes Yes Yes
Grade Level FE Yes Yes Yes Yes Yes
N 206 341 280 267 218
Adj. R-sq 0.148 0.147 0.137 0.166 0.156

Note: The table reports coefficient estimates and robust standard errors clustered by tutor
group. The asterisks indicate statistical significance at 10/5/1 percent level. Every treatment
had bi-monthly monetary incentives for student performance. Parents received incentives in the
Parent treatment, students in the Student treatment, and tutors in the Tutor treatment. Both
students and parents received incentives in the Student and Parent treatment while everyone
received incentives in the All treatment. Probe scores were standardized using our sample.
Column (5) restricts our sample to students who took the 2011 ISAT. Columns (1) and (2)
divide the sample by subject while columns (3) and (4) divide the sample by gender. All
outcomes use the first probe as their baseline. Student characteristics include race, gender,
reduced-lunch status, the subject in which the student was tutored, whether the student was
tutored in both subjects, parent’s native language, whether the parent received mail, home
many extra homework assignments were turned into tutors, and the number of meetings with
the tutor per week.



Table 6: 2011 ISAT Sensitivity

Math Reading  Female Male Improved
(1) (2) 3) (4) ()

Parent 4.565 -3.114 0.624 -0.612 -6.346
(8.010) (5.005) (4.470) (4.570) (4.053)
Student -0.170 1.957 -1.638 2.505 -3.508
(5.896) (3.409) (4.964) (4.291) (3.879)
Tutor 3.489 1.056 -3.076 8.467 -3.881
(5.049) (4.535) (3.772) (5.136) (3.772)
Student*Parent -5.003 4.979 0.986 7.350 8.994
(10.150) (4.992) (6.299) (7.303) (5.350)
Student*Parent* Tutor 5.430 -4.967 0.412 -10.170 -0.963
(6.212) (6.434) (6.652) (8.114) (5.775)
Constant 154.8%%*%  181.1*** 99.36*** 155.9%**  164.8%**
(31.570)  (23.440) (21.560) (24.650) (21.250)
Basline Yes Yes Yes Yes Yes
Characteristics Yes Yes Yes Yes Yes
Tutor FE Yes Yes Yes Yes Yes
Grade Level FE Yes Yes Yes Yes Yes
N 73 116 98 91 100
Adj. R-sq 0.787 0.583 0.698 0.717 0.700

Note: The table reports coefficient estimates and robust standard errors clustered by tutor
group. The asterisks indicate statistical significance at 10/5/1 percent level. Every treatment
had bi-monthly monetary incentives for student performance. Parents received incentives in the
Parent treatment, students in the Student treatment, and tutors in the Tutor treatment. Both
students and parents received incentives in the Student and Parent treatment while everyone
received incentives in the All treatment. ISAT scores were standardized using the population
of students who took the ISAT in 2011. Columns (1) and (2) divide the sample by subject
while the columns (3) and (4) divide the sample by gender. Column (5) restricts our sample to
students who improved their probe scores from the Baseline to first assessment. All outcomes
use the third Thinklink as their baseline. Student characteristics include race, gender, reduced-
lunch status, the subject in which the student was tutored, whether the student was tutored
in both subjects, parent’s native language, whether the parent received mail, home many extra
homework assignments were turned into tutors, and the number of meetings with the tutor per
week.



Table 7: Second Assessment

Probe Easy Moderate Difficult Thinklink  Grade  Unexcused  Suspension  Threshold
€9) (2 3) “) 5) (6) ) ®) )
Parent -0.061 -3.421 3.859 -2.434 -6.867** 0.012 0.296 0.016 -0.172
(0.219) (7.326) (5.072) (7.007) (3.354) (0.234) (0.324) (0.075) (0.110)
Student 0.053 -7.804 6.865 2.338 3.126 0.032 0.608** -0.041 -0.089
(0.151) (5.183) (4.490) (6.943) (2.526) (0.182) (0.306) (0.049) (0.107)
Tutor 0.212 -0.238 7.823% 12.310%* 1.520 -0.342%* 0.743%* 0.010 -0.044
(0.157) (5.390) (4.355) (5.916) (2.928) (0.203) (0.376) (0.066) (0.999)
Student*Parent -0.022 3.145 -1.144 2.992 1.717 -0.232 -0.780* 0.060 0.225
(0.236) (7.547) (6.639) (9.083) (4.147) (0.310) (0.435) (0.700) (0.179)
Student*Parent*Tutor -0.139 4.532 -6.617 -15.930* -1.734 0.441* -0.615 -0.054 0.029
(0.229) (6.762) (5.796) (8.152) (4.766) (0.230) (0.521) (0.081) (0.131)
Constant -1.735%*F*  37.070*** 27.110 51.660***  18.460*** 0.670 1.754%* -0.07
(0.502) (13.060) (16.930) (14.620) (6.610) (0.502) (1.024) (0.086)
Basline Yes Yes Yes Yes Yes Yes Yes Yes Yes
Characteristics Yes Yes Yes Yes Yes Yes Yes Yes Yes
Tutor FE Yes Yes Yes Yes Yes Yes Yes Yes Yes
Grade Level FE Yes Yes Yes Yes Yes No Yes Yes No
Teacher FE No No No No No Yes No No Yes
N 474 424 424 424 547 556 556 514 393
Adj. R-sq 0.289 0.134 0.158 0.221 0.378 0.356 -0.003 0.077 0.290

Note: The table reports coefficient estimates and robust standard errors clustered by tutor group. The asterisks indicate statistical significance
at 10/5/1 percent level. Every treatment had bi-monthly monetary incentives for student performance. Parents received incentives in the
Parent treatment, students in the Student treatment, and tutors in the Tutor treatment. Both students and parents received incentives in the
Student and Parent treatment while everyone received incentives in the All treatment. Probes and grades are standardized using our sample.
The Easy, Moderate, and Difficult columns represent regressions with the percent of easy, moderate, or difficult questions answered correctly
on the first assessment as the dependant variable, respectively. Unexcused and Suspension columns use the number of unexcused absences and
the number of all-day suspensions as the outcome. Threshold is a probit where the outcome is 1 if students met the threshold. The Coefficient
estimates are the marginal effects and the Adj. R-sq reports the psuedo R-sq for this regression. Student characteristics include race, gender,
reduced-lunch status, the subject in which the student was tutored, whether the student was tutored in both subjects, parent’s native language,
whether the parent received mail, home many extra homework assignments were turned into tutors, and the number of meetings with the tutor
per week. Probe, Easy, Moderate, and Difficult use the respective score on the first assessment as their baseline, while Grade uses the students
first assessment grades. Thinklink uses the previous Thinklink as its baseline.



Appendix A. Example Letter to Students

Dear Student,

We are excited to be able to conduct this study with you will have the chance to earn
money if you do several things:

1. You must have no more than two unexcused absences durasgessment period.

2. You must have had zero all-day suspensions (either imbohout of school) during an
assessment period.

3. Your grade in either reading or math, depending on the cubgt you are working on
with your tutor, must either remain where it was oanfast report card or improve. It
must not get worse.

4. Your must have an improved score on a Discovery Educatiorklink exam in either
reading or math, depending on the subject that you arervgooki with your tutor.

If all of these standards are mgby will be paid $90.
The evaluations will occur two times over the coursihe rest of the school year, so you will
have a chance to earn this reward two different tinid®e dates of the evaluations are based on

when report cards are issued:

March 17th, 2011
June 6th, 2011

Thank you very much for participating!
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Appendix B. Example Letter to Parents

Dear Parent,

We are excited to be able to conduct this study on the a@ademevement of elementary school
children with you. As part of the study, you, your child, gadr child's reading or math tutor may have
the chance to earn money if your child, FULL NAME HEREets a set of behavioral and achievement
standards.

The standards that must be met for you to receive therdeave:

1. Each Friday, the tutor will give your child a package ofemals or an assignment to work on
together with you. You must complete the materials or asgighwith your student, and keep
a record of what material has been covered each wettie @heet that we will provide to you.
Any completed materials and the record sheet shouldridack to school and returned by
your child to their tutor a week later, on the Fridagayou receive them.

Your child must have no more than two unexcused absences duaragsessment period.

The student must have had zero all-day suspensions (eithaool or out of school) during an

assessment period.

4. Your child's grade in the relevant subject (either readingaih, depending on the subject that
the tutor is teaching your child) must either remain girgsious level or improve. It must not
decline.

5. Your child must have an improved score on a Discovery Edurcatiinklink exam in the
relevant subject (reading or math).

wnN

If all of these standards are mgbu will be paid $45. Your child will also be paid $45 if he or she
avoids unexcused absences and all-day suspensions as memtaiméains his or her grade in the
relevant class, and improves his or her score on the@asg Education Thinklink exam in the relevant
subject.

The evaluations will occur two times over the course efréist of the school year, so you will have a
chance to earn rewards on two different occasiofie dates of the evaluations are based on when report
cards are issued:

March 17th, 2011
June 6th, 2011

Thank you very much for participating, If you have any questiplease do not hesitate to contact me.
My contact information is:

Jeff Livingston

Email: jlivingston@bentley.edu
Phone: (XXX) XXX-XXXX
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Appendix C. Example Letter to Tutors

Hi Tutors,

We are excited to be able to conduct this study on thaeaua achievement of elementary
school children with you. As part of the study, you, ystudents, and the students' parents may
have the chance to earn extra money if the studensraeset of behavioral and achievement
standards.

Here is how the study will work. Each of your groups aflshts will be randomly assigned to
one of six possible incentive programs. These programsdiecl

1) Only you are eligible for a reward.
If all of the standards are mghqu will be paid$90.

2) Only the student is eligible for a reward.
If all of the standards are met, thtedentwill be paid$90.

3) Only the student's parents are eligible for a reward.
If all of the standards are met, ttedent's parentsvill be paid$90.

4) Both the student and his or her parents are eligible feward.
If all of the standards are met, htedentand thestudent's parentsvill be paid$45
each.

5) Both you, the student and the student's parents adeshigr a reward.
If all of the standards are mgtu, thestudentand thestudent's parentsvill be paid
$30 each.

6) Nobody is eligible for a reward.

Your group assignments to the incentive programs areidedan the attached letter. Every
student in one of your groups will be part of the samenima® program. So, for example, if you
have a group of six students that you meet with, thatpgi®assigned to incentive program 1,
and the standards below are met for all six studentsywuld be paid $540. If three of the six
students meet the standards, then you would be paid $270.
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The standards that must be met for you to receiveethard are as follows:

1. Create a package of materials on that week's areaseddee the student to bring home
and work on with their parent(s). This should be dornkeaend of each week,
beginning the week of January 10th, 2011. Your materials should be sent home with
the students on Friday, and should consist of a revigheomaterial you went over
with them in your sessions that week.

Important notethis should only be done for students whose parents are getting a
financial incentive. So, thisshould be done for your student groupsthat are

assigned to incentive program 3, 4 or 5only. As long as the materials are provided to
the parents and a copy is given to us, this standardtis me

You do not need to collect the materials back fronptrents and keep track of
whether they actually used them if you do not wantteeping a record of what was
done and returning the materials to me will be oné®tonditions that the parents
have to meet in order to receive their incentive payme

2. Keep arecord of what material has been covered a¢h group of students each
week. As long as a record is provided to me each weskstdmdard is met.

3. The student must have had no more than two unexcused abseraeethe last

evaluation.

The student must have had zero out of school susperssmesthe last evaluation.

The student's grade in the relevant subject (Reading dn) Muatst either remain at its

previous level or improve. It must not decline.

6. For third graders through eighth graders, the student mustamimproved score on a
Discovery Education Thinklink probe exam in the relevantestil{yeading or math).
For first and second graders, improvement must be shovansomilar exam.

ok

The evaluations will occur two times over the coursihe rest of the school year, so you will
have a chance to earn rewards on two different occasibne dates of the evaluations are based
on when report cards are issued:

March 17th
June 6th

Thank you very much for participating, If you have any qoestiplease do not hesitate to
contact me. My contact information is:

Jeff Livingston

Email: jlivingston@bentley.edu
Phone: (XXX) XXX-XXXX
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