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ABSTRACT
This paper evaluates the impact of three di¤erent performance incentive
schemes using data from a social experiment that randomized 88 Mexican high
schools with over 40,000 students into three treatment groups and a control
group. Treatment one provides individual incentives for performance on curriculumbased mathematics tests to students only, treatment two to teachers only and
treatment three gives both individual and group incentives to students, teachers
and school administrators. Program impact estimates reveal the largest average
e¤ects for treatment three, smaller impacts for treatment one and no impact for
treatment two.
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I.

Introduction1

This paper evaluates the impact of a large-scale social experiment (the Aligning Learning Incentives, or ALI, program) designed to promote mathematics achievement through
performance-based monetary incentives. Eighty-eight Mexican Federal high schools with
over 40,000 students were randomly allocated to three treatment groups and a control group.
Treatment one (T1) provides individual incentives to students only and treatment two (T2)
to teachers only. Treatment three (T3) o¤ers both individual and group incentives to students, teachers and school administrators, thus rewarding cooperation among all of the
educational actors in the school. The ALI program began in the 2008-2009 academic year
and ran for three years, ending in the 2010-2011 academic year. Incentives were determined
by student performance on curriculum-based mathematics tests administered to students in
grades 10-12 at the end of each year.
An important rationale for utilizing monetary incentives rather than intervening in the
educational process directly is that policy makers are not likely to know the best means of
improving education given the heterogeneous attributes of students, teachers and administrators across schools. The production process by which school, student and family inputs
are transformed into educational outcomes is not well understood.2 Providing monetary
incentives tied to student performance allows students, teachers and principals to choose
the best means to improve performance given their circumstances. The ALI program was
1
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about the interpretation of …ndings from the education production function literature. Todd and Wolpin
(2003) discuss the methodological underpinnings of that literature.
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designed to evaluate the e¢ cacy of alternative performance-based incentive schemes.
Research on the impact and e¢ cacy of performance-based monetary incentives in education is relatively sparse. We review some examples from the literature of studies of teacher
and student incentives in the next section, restricting attention to randomized control trials
in which the measured outcomes are test scores, as in the ALI program. As far as we know,
the ALI program is the …rst randomized control trial to incorporate incentive payments to
both students and teachers.3 Previous studies implement performance incentives for students
or teachers only.
A comparison of the ALI program impact estimates to those of prior studies reveals that
the treatment e¤ects that are associated with the ALI treatments in which students receive
incentives are quite large, especially for the treatment where both students and teachers
receive incentives. However, close examination of the test book answer patterns shows that
part of the reason for higher test scores in the treatment group is a higher rate of cheating,
in the form of student copying, than in the control group, particularly in higher grades and
in later years of the program.4 Our impact analysis therefore provides two sets of estimates
of treatment e¤ects, one which does not account for copying and one that adjusts the test
scores of students identi…ed to have been likely to have copied a part of their test answers,
as determined through a comparison of multiple choice answers of pairs of students and
a statistical model for the probability of having matching answers. Even with a liberal
criterion for identifying copiers and with two di¤erent ways of adjusting their scores, we …nd
substantial program e¤ects on student test scores, indicating that the performance incentive
program signi…cantly a¤ected mathematics achievement.
To highlight the magnitudes of the treatment e¤ects, consider the copying-adjusted treatment e¤ect estimates for the 2008-2009 entering 10th grade class. The average treatment
e¤ects for the …rst year they were in the program, as 10th graders, were .17 of a standard
deviation for treatment group T1, .01 of a standard deviation for T2 and .31 for T3. In the
3
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for passing grades on Advanced Placement (AP) exams (Jackson (2010)).
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second year of the program, as 11th graders, the treatment e¤ects were .30 for T1, .02 for
T2 and .44 for T3. Finally, when this cohort reached the 12th grade, treatment e¤ects were
.23, .04 and .57. Treatment e¤ects were statistically signi…cant at conventional levels in all
three years for T1 and T3, but in none of the years for T2. The pattern of positive e¤ects
for T1, even larger e¤ects for T3 and no e¤ect for T2 (with one exception) was also found
for all the other 10th grade entry cohorts during the years they were in the program.
A potentially important caveat to our …ndings is that we cannot ensure that the control
students (and to a lesser extent the T2 students), for whom the ALI test is low or no stakes,
applied the same level of test-taking e¤ort as the T1 and T3 students. We develop two sets
of lower bounds based on alternative assumptions that take into account the possibility of
di¤erential e¤ort between the treatment and the control students. In the more conservative
and in our view less plausible case, in which the entire di¤erential between T1 and control
students is attributed to di¤erential test-taking e¤ort in both years, the T3 e¤ects (adjusted
for copying) in year 3 were .31, .17 and .34 for the three grades. In the second case, where
only the year one di¤erential between T1 and control students is attributed to test-taking
e¤ort, the year 3 e¤ects are, in the three grades, .15, .12 and .13 for T1 and .47, .29 and .47
for T3.
James Heckman has a number of papers illustrating both the value and the limitations of
randomized social experiments for policy evaluation purposes.5 As he shows, randomization
provides information only on mean treatment e¤ects for a particular program design without
additional assumptions. A central theme of James Heckman’s research is that economic
models can be used to understand the mechanisms through which a program operates and
to investigate e¤ects of program designs that di¤er in some ways from the program that was
implemented. To this end, in section IV, we develop an economic model that can rationalize
the results from the ALI experiment.
In the next section, we discuss relevant literature. In section III, we provide details of the
ALI experiment, including the overall design, the selection of the sample, a description of
5
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the tests and the incentive schedules. In section IV, we present the results of the experiment
and brie‡y outline a model that can rationalize the results. Section V concludes.
II.

Related Literature

As noted, previous experimental studies of performance incentives provide incentives only
to teachers or students.
Teacher Incentives: Muralidharan and Sundararaman (2011) evaluate the e¤ects of
teacher performance incentives and school input interventions in rural India. They randomly
allocated schools to four treatment groups and to a control group, with 100 schools in each
group. One of the treatments was a performance incentive paid to the teacher based on the
average improvement in their students’test scores. Tests were administered in mathematics
and language at the beginning and end of the school year. The impact of the performance
incentive program was a .28 (.17) standard deviation increase in the average test score in
mathematics (language).
Glewwe et. al. (2010) conducted a randomized trial over a two-year period that provided
primary school (grades 4-8) teachers in 50 rural Kenyan schools incentives based on student
performance on district-level exams in 7 subjects. Students in treatment schools had higher
test scores (averaged over all subjects) in the second year of about .14 of a standard deviation
(.07 s.e.), but the gains dissipated in the third year after the program ended.
Springer et. al. (2010) report on a recent three-year teacher-incentive experiment in the
Nashville, Tennessee public schools. Middle school mathematics teachers, who volunteered
for the program, were randomly assigned to treatment and control groups. Teachers in the
treatment group could earn bonuses, depending on the standardized test scores achieved
by their students, of $5,000, $10,000 or $15,000. The magnitudes of the treatment e¤ect
estimates in mathematics in grades 6-8 were .06 standard deviations or less and not statistically signi…cant at conventional levels. In grade 5, the average treatment e¤ect was .06 of
a standard deviation (.04 s.e.) in year one, .18 standard deviation (.06 s.e.) in year two and
.20 (.08 s.e.) in year three.
5

Student Incentives: Angrist and Lavy (2009) study the e¤ects of a student cash incentive
program in Israel that o¤ered high school students incentives for progressing from 10th to
11th grade, 11th to 12th grade and for passing the Bagrut exam.6 Forty high schools were
randomized in or out of the program. The school-based program increased Bagrut passing
rates by 6-8 percentage points.
Kremer et. al. (2009) evaluate the impact of a Merit scholarship program for 6th grade
girls in Kenya. Schools were randomized to treatment and control groups and scholarships
were awarded to the top 15 percent of 6th grade girls in treatment schools based on standardized achievement test scores. On average, girls in participating schools raised their
achievement by 0.2 standard deviations. They also estimate impacts by quartile of achievement and …nd the largest impacts in the second quartile, a group who would seem to have
relatively low probabilities of winning an award. The conclusion that learning improved
even for those unlikely to win an award is tempered, however, by the …nding that the lowest
impact is for the lowest quartile.
Fryer (2010) reports results from four di¤erent …eld experiments that implemented various
student incentive programs, in Chicago, Dallas, New York City and Washington, DC (in
predominantly low-performing urban public schools), with substantial heterogeneity in terms
of grade levels participating and incentive design. In New York City, payments were given to
fourth and seventh grade students conditional on their performance on ten standardized tests.
The program did not yield positive impacts on …nal year test scores. In Chicago, incentives
were paid to ninth graders every …ve weeks for grades in …ve courses. The program led to
higher grades but had no detectable e¤ect on test scores. The Dallas program gave second
graders $2 per book read, with an additional requirement of passing a short quiz on the
book, which led to signi…cantly better reading test scores and also to higher grades. Lastly,
in D.C., incentives were given to sixth, seventh and eighth graders on a composite index
intended to capture their school attendance, behavior and measures of inputs in educational
production. The impact estimates are suggestive of substantial positive impacts but are not
6
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statistically signi…cant. In all cases, a key outcome is student performance on standardized
tests. Fryer (2010) concludes from these results that children in these schools do not know
what behaviors would lead to improved test-score performance and are thus better served
by incentives tied to inputs rather than outcomes.
Levitt et. al. (2010) implement a …eld experiment to evaluate the e¤ects of a program that
gave monthly …nancial incentives to ninth grade students or their parents in two high schools
in a suburb of Chicago. The incentives were given for meeting an achievement standard that
is a composite of multiple measures of performance, including school attendance, behavior,
grades and test scores. The experimental design varied the award recipient (students or
parents) and whether the incentive was awarded piece rate or as a lottery. The incentive
amounts had an expected value of $50 per month, for a total of $400 per year. The four
treatments were randomized at the student level. The study …nds modest overall e¤ects of
the incentives on achieving the composite achievement standard –a 15-22% increase –but
that the e¤ect is not statistically signi…cantly di¤erent across treatment types. The study
does not …nd e¤ects of the treatments on standardized test scores.
Barrow and Rouse (2013) evaluate the e¤ect of two performance based scholarship programs for post-secondary students on a variety of outcomes, including student time use,
enrollment and GPA. Incentives varied in length and magnitude. The paper …nds that students eligible for incentive payments devoted more time to educational activities and less
time to work and leisure activities and that the increased e¤ort in their studies was sustained after incentives expired. One puzzling …nding was that the students’responses did
not appear to depend on the magnitude of the incentive.
It is di¢ cult to generalize from these studies (or from a larger set that includes additional
non-experimental studies). First, there are not many evaluation studies of performance-based
incentive programs. Second, the existing studies di¤er in their designs and in the populations
studied. And, third, unlike the ALI program, the agent receiving the incentive is not varied
within the same population.7 However, the literature generally …nds small measured e¤ects of
7
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performance-based incentive programs, regardless of whether the student or teacher receives
the incentive; an average treatment e¤ect above .3 standard deviations in test scores appears
to be unusual.
III.

The ALI Experiment

The ALI experiment began with the 2008-09 academic year and ended with the 2010-11
academic year. There were a total of 88 high schools in the experiment, consisting of three
groups of 20 treatment schools, each subject to a di¤erent incentive design, and a fourth group
of 28 control schools with no incentives. In the …rst program year, there were approximately
12,000 students per treatment and 16,800 students in the control schools. All students in
each high school, grades 10-12, participated in the program in each of the three years.
Incentive payments were based on standardized curriculum-based mathematics examinations in grades 10, 11 and 12 given at the end of each academic year. Speci…cally, the four
groups were:
1) Treatment group 1 (T1): Payments to students based on their own performance.
2) Treatment group 2 (T2): Payments to mathematics teachers based on the performance
of the students in their classes.
3) Treatment group 3 (T3): Payments to students based on their own performance and
on the performance of the other students in their class. Payments to mathematics teachers
based on the performance of the students in their classes and on the performance of the
students in all other mathematics classes. Payments to non-mathematics teachers and school
administrators based on the performance of all of the students in the school.
4) Control group (C): No payments.
student or their parents received the incentive payment.

8

A. Sample Selection and Characteristics
There are 706 Federal upper secondary schools in Mexico.8 From that set, we identi…ed
357 schools that were not in their …rst year of operation and had only one session per
day, in the morning.9 There are four types of Federal upper secondary schools in Mexico:
academically-oriented schools, technically-oriented schools with a marine focus, technicallyoriented schools with an agricultural focus and technically-oriented schools with an industrial
focus. The technical orientation of the latter three school types has diminished over time
and all of the schools are now considered college preparatory. Of the 357 “morning-only”
schools, 14 fall into the …rst category, 26 into the second, 183 into the third and 134 into
the fourth. Academically-oriented schools have a di¤erent mathematics curriculum and so
were not included in the ALI program. The schools with a marine specialization also were
not included because, after further selection criteria described below, there were too few to
randomize across the treatment and control groups.
In addition to federally-administered upper secondary schools, there are also state-administered
schools, that are publicly-funded, and private schools.10 Students successfully completing
lower secondary school (9th grade) may apply to any of these schools. Admissions to public
(federal and state) and private schools are determined on a competitive basis. To minimize
the impact of the ALI program on students’application decisions, and thus on the compo8

Upper secondary schools (high schools) in Mexico encompass grades 10 through 12 and lower secondary

schools grades 7 through 9.
9
The selection of schools was based on data supplied by the Ministry of Education. There were seven
schools in their …rst year of operation, four schools for which the number of sessions could not be determined
and 262 schools with multiple sessions. We dropped multiple session schools because each session essentially
comprises an autonomous school, having a separate principal (accounting for this, the number of schools is
thus about 1000). Clearly, it would have been problematic to have only one session in a given multisession
school as part of the program or having di¤erent sessions with di¤erent treatments. Moreover, given the
likely similarities in the student bodies and some overlap in teachers, having both sessions within the same
treatment group would reduce the e¤ective number of schools.
10
In 2008, about 25 percent of upper secondary school students attended federal public schools, 42 percent
attended state public schools and 33 percent attended private and other schools.
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sition of entering students in years 2 and 3 of the program across the treatment and control
groups, schools that were located within 10 miles of another Federal upper secondary school
were eliminated.11 Very small schools (fewer than 200 students) and very large schools (over
2000) were also eliminated, as were schools that had satellite divisions. Finally, schools located in the states of Oaxaca and Michoacan were eliminated due to feasibility constraints.
With these restrictions, 135 schools remained out of which 88 were chosen for the experiment. The number of schools was restricted by the need to keep the program on a relatively
small scale.
Randomization was performed using a school-based block randomization design. Schools
were …rst grouped into nine blocks, where the block de…nitions were based on school size and
the previous year’s graduation rate.12 Within each block, schools were allocated at random
to treatment regimes.13 The block de…nitions (cuto¤s on school size and graduation rates)
were chosen to have roughly similar numbers of schools within each block.
Tables 1 and 2 present evidence on the quality of the randomization among the 88 schools.
Table 1 compares the treatment and control schools and the Federal schools not in the
experiment on aggregate school-level data supplied by the Ministry of Education. The …rst
two variables, the student population and the graduation rate, were, as noted, used for
11
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are state schools, autonomous schools or private schools located closer than 10 miles to the ALI schools.
12
Blocking is a widely-used method for improving the precision of estimated treatment e¤ects by increasing
the comparability of the variables used to de…ne the blocks across treatment/control groups. As described
in Cox and Reid (2000), the rationale for blocking is to improve precision by using prior knowledge on
which baseline characteristics of the units being randomized are likely to be associated with the treatment
responses. For maximal e¢ ciency, units should be grouped into blocks so that all units within a block might
be expected to give similar responses in the absence of treatment di¤erences.
13
Following the recommended procedure of Cox and Reid (2000), we randomized six times and chose the
randomization where the groups (T1, T2, T3 and C) are most comparable in terms of baseline observed
characteristics. Cox and Reid (2000) discuss that if there is any imbalance in observed characteristics that
may be related to treatment response, it is better to re-randomize to achieve a better balance in the covariates
than to do ex-post regression-adjustment to adjust for imbalance, which would entail a loss in degrees of
freedom.
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blocking. The other variables in the table were used as additional evidence on the quality
of the randomization. They included the following baseline characteristics: percentage of
Oportunidades recipients within the school, mean class size, percentages of teachers with
university degrees, percentages of new principals, mean distance to the nearest Federal upper
secondary school, school type distribution (DGETI or DGETA), and regional distribution.14
All of the variables in table 1 do not di¤er from the control group at conventional levels
of statistical signi…cance, an indication that the randomization procedure was successful.
Table 2 compares treatment and control schools based on the mean score of students on
the 9th grade Mathematics ENLACE.15 This variable was unavailable at the time of the
randomization. As seen in table 2, the mean score on the 9th grade ENLACE does not
di¤er between treatment and controls at conventional levels of signi…cance and the largest
di¤erence from the mean score of the control group is less than 7 (9) standardized points
(.07 (.09) of a standard deviation) for the 10th (11th) grade class.
B. ALI Mathematics Tests
Incentive payments (see below) for all treatment regimes depended on performance on standardized mathematics tests administered at the end of the school year. The tests were
designed by CENEVAL based on the input of Mexican experts on upper secondary school
mathematics.16 The tests were based on the curriculum in each grade.17 The tests were
administered by the Ministry of Education with procedures designed to minimize possible
14

DGETI (Dirección General de Educación Tecnológica Industrial) schools have an industrial focus and

DGETA (Dirección General de Educación Tecnológica Agropecuaria) schools have an agricultural focus.
Oportunidades is a conditional cash transfer program that provides payments for school attendance to lowincome families.
15
The ENLACE is a national test with separate mathematics and language components that began in
2007 with only two grades and is now administered each year to students in all grades between grade 3 and
grade 9 and grade 12.
16
CENEVAL is a non-governmental organization similar to the Educational Testing Service in the U.S.
17
The standardized curriculum for each grade is:
Grade 10: Algebra, Geometry and Trigonometry (class hours - 4hrs/wk)
Grade 11: Analytical Geometry, Di¤erential Calculus (class hours -4hrs/wk)
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testing abuses. In particular, the tests were not administered or monitored by school personnel, but by representatives of the Ministry of Education state o¢ ces, with one monitor
assigned to each class and an overall supervisor assigned to the school. The same administrators collected the answer sheets and were required to account for all copies of the tests after
test administration to reduce the possibility of teaching to the test based on past tests.18
For the purpose of determining incentive payments, performance on each test was categorized, as in the 9th grade ENLACE, into four levels: Pre-Basic, Basic, Pro…cient, and
Advanced. A popular method for determining cuto¤s for the categories is the bookmark
method, which is used for the ENLACE.19 Using that method with the ALI test scores,
in the …rst program year the percentage of students scoring in the top two categories was
zero for the 10th grade, 4.0 percent for the 11th grade and zero for the 12th grade for the
treatment and control groups combined. The corresponding percentages for the Pre-Basic
category were 76.5, 92.3 and 92.8. This performance re‡ects the fact that the test design
faithfully adhered to the curriculum content, which is quite advanced, especially in light of
the low level of pre-high school mathematics skills. Using the bookmark cuto¤s would have
resulted in few students or teachers receiving incentive payments and almost none receiving
the larger payments associated with performance in the top two categories. This result would
likely have had a deleterious impact on student and teacher e¤ort in subsequent years of the
program. For this reason, the bookmark procedure was not used to establish cut-scores
for determining incentive payments. Instead, the cut-scores for the ALI tests were chosen
to mimic the 9th grade ENLACE distribution of the control schools for the 10th and 11th
grades and to mimic the 12th grade ENLACE distribution of the control schools for the 12th
Grade 12: Probability and Statistics, Applied Statistics (class hours - 5hrs/wk) In 2010-1011, Applied
Statistics was replaced with Integral Calculus.
18
Barlevy and Neal (2011).develop a model of teacher e¤ort choice under an incentive scheme based on the
ordinal ranking of students. They show that such a scheme would not require the equating of assessments
over time and would thus eliminate the incentive for teachers to "teach to the test." Their framework does
not incorporate student e¤ort as a joint determinant of achievement.
19
See Cizek et. al. (2004).
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grade.20
C. Structure of Incentive Payments
1. Treatment 1 (Student incentives only)
Table 3 shows the incentive payment schedule for students at each grade level that serves
as the basis for Treatments 1 and 3. The amount in each cell represents the payment in
pesos for a student with a given level of performance at the start of the grade (the baseline
test score as de…ned above) and at the end of the grade.21 Payment levels were intended
to be large enough to be expected to induce behavioral changes. The payments are similar
in magnitude to the attendance incentives given by the Oportunidades program and to a
scholarship program o¤ered by the Ministry of Education.
As seen in the table, in the 10th and 11th grades, there was no payment for performance
on the ALI tests at the Pre-Basic level. In those two grades, students who scored at the
Pre-Basic level on the baseline test received a payment of $4000 pesos if they improved to
the Basic level, $9000 pesos if they improved to the Pro…cient level and $15000 pesos if they
improved to the Advanced level. The increments become progressively larger ($4000 for the
…rst increment, $5000 for the second and $6000 for the third), recognizing that the e¤ort
necessary to improve from Pre-Basic to Pro…cient, for example, is likely to be greater than
twice the e¤ort in going from Pre-Basic to Basic.
In the 10th grade, students who originally scored at the Basic level received a payment of
$2500 pesos for maintaining their achievement level, a smaller amount than those at the PreBasic level who improved to the Basic level. The smaller payment re‡ects the presumably
greater e¤ort associated with improvement than with maintenance, a premise that is re‡ected
throughout the incentive schedule. Considerably larger payments were given for improvement
beyond the original Basic level, $7500 pesos for achieving the Pro…cient level and $13500
pesos for achieving the Advanced level. As before, the increments were increasing ($5000 for
20
21

The 12th grade mathematics ENLACE was administered for the …rst time in the 2007-08 academic year.
A dollar was equivalent to about 11 pesos at the time.
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the …rst and $6000 for the second).
Students in the 10th grade who began at the Pro…cient level received no payment if
they fell back to the Basic or Pre-Basic level. If they remained at the Pro…cient level, they
received $6000 pesos, less than that received by students who improved to that level, while
if they improved to the Advanced level, they received $12000 pesos. Students who originally
scored at the Advanced level received $4500 pesos if they fell back to the Pro…cient level and
$10500 pesos if they remained at the Advanced level.
Bonus amounts were the same for students in the 11th grade with the exception that there
was no payment for remaining at the Basic level. The lack of any reward to those in the
11th grade who remained at the Basic level re‡ected the ALI program emphasis on making
progress towards achieving pro…ciency by the end of the 12th grade. This formulation does,
however, lead to an incentive for 10th graders who would perform at the Basic level on the
10th and 11th grade tests to score at the Pre-Basic level on the 10th grade test instead. In
that case, the student would receive $4000 pesos in total ($0 in the 10th grade and $4000
in the 11th grade) as opposed to $2500 pesos in total ($2500 in the 10th grade and $0 in
the 11th grade). Of course, a student would be uncertain of their 11th grade score and
indeed would have been better o¤ scoring at the Basic level in the 10th grade if their score
was at the Pro…cient or Advanced level in the 11th grade. Although the potential incentive
incompatibility could have been avoided by giving a bonus of $1500 pesos for remaining at
the basic level in the 11th grade, our view was that, given the newness of the ALI test and
thus the inherent uncertainties students would have about how well they would perform on
the tests (as well as their uncertainty about the cut-o¤s), the saliency of a zero bonus in
emphasizing the goal of attaining pro…ciency outweighed the potential incentive problem.22
The 12th grade payment schedule provided a bonus only for achieving the Pro…ciency or
22

A more serious issue would arise, particularly if the program were universally adopted, with respect to

performance on the 9th grade ENLACE, where it would be unequivocally better for a student faced with
the prospect of 10th grade ALI incentives to have peformed at the Pre-Basic level However, this incentive
would be mitigated by the fact that the 9th grade ENLACE is a high stakes test used by high schools as
part of their competitive admissions criteria.
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Advanced levels of performance, re‡ecting the goal that students reach at least the pro…cient
level by the time they graduate. There was a signi…cantly higher payment for performance
at the Advanced level, $10000 pesos, as opposed to the Pro…cient level, $5000 pesos.
2. Treatment 2 (Teacher incentives only)
In treatment 2, mathematics teachers were rewarded for the performance of the particular
students they taught during the year. The reward was based on the sum of the rewards earned
by the students as described in table 4. The per-student bonus was 5 percent of the bonus
payments in the student schedules, except for the modi…cation that teachers were penalized
for students in the 10th and 11th grades who were not at the Pro…cient or Advanced levels
at the end-of-grade test and who performed more poorly on the end-of-grade test than on
the baseline test.
Consider, as an example, a teacher who had a 10th grade mathematics class. For each
student that improved from the Pre-Basic to the Basic level, the teacher would receive 200
pesos (5 percent of the $4000 pesos that such a student would earn for him/herself). If such
a student instead improved to the Pro…cient category, the teacher would earn $450 pesos
(again 5 percent of the $9000 pesos the student would receive). If, however, a student lost
ground, for example, moving from the Basic to the Pre-Basic level, the total of the student
payments used to calculate the teacher reward would be reduced by $125 pesos. A teacher’s
total payment was bounded below by zero.
A teacher with an 11th grade mathematics class faced the same incentive schedule as
for a 10th grade class except that, in conformity with the student incentive schedule, there
was no payment for a student whose starting and ending test score was at the Basic level.
A teacher with a 12th grade class received $250 pesos for each student who reached the
Pro…cient level and $500 pesos for each student that reached the Advanced level (5 percent
of the student payment).
Schools operate on a semester basis. To obtain the academic year (two-semester) sum,
each student that the teacher had in their class during a semester was counted as one-half a
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student. The total earned by a teacher was the sum of the earnings from all of the students in
that teacher’s classes over both semesters. To get an idea of the magnitude of the payments,
consider a full-time teacher, one teaching …ve classes in each semester, who had 200 (yearequivalent) students (an average class size each semester of 40 students). Suppose that the
average student payment was $2,500 pesos and that no student fell back. Such a teacher
would earn $25,000 pesos, which is a bonus of between 10-15 percent of the annual salary of
a teacher in a Federal high school.
A speci…c aim of the teacher incentives design was to avoid teachers concentrating their
e¤ort on high-performing students.23 It did so in three ways. First, teachers gained more from
a lower-performing student achieving a given level than from a higher-performing student
achieving that same level; for example, a teacher with a 10th grade class earned $200 pesos if
a student who scored initially at the Pre-Basic level improved to a Basic level, but only $125
pesos for a student who scored initially at the Basic level and remained there. As with the
students, the teacher e¤ort required to elicit an improvement in a student initially scoring at
the Pre-Basic level is presumably greater than the e¤ort to maintain the score of the Basiclevel student. As seen in table 4, the $75 peso di¤erential between initial Pre-Basic and Basic
test scores carried over to the other …nal test categories. It also carried over between any
two adjacent initial test score categories, that is, between Basic and Pro…cient and between
Pro…cient and Advanced. This pattern resulted in a doubling of the di¤erential between a
student initially scoring at the Pre-Basic level and improving to the Pro…cient level and a
student initially scoring at the Advanced level and falling back to the Pro…cient level ($450
pesos vs. $225 pesos).
Second, and opposite to the “carrot” that compensated teachers for the extra e¤ort
associated with improving scores of low-performing students, the $125 peso penalty incurred
if a student regressed acts as a “stick” aimed at maintaining students at least at their
23

Neal and Schanzenbach (2010) use data from No Child Left Behind (NCLB) to analyze how teachers

may have incentives to concentrate on subsets of students, in their case, students near cut-o¤ values that
determine whether school-level goals are met.
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initial performance level. Third, for students initially at the Pre-Basic level, the possible
payments to the teachers (and to the students) were strictly non-negative, with relatively
large payments if the students improved a great deal. For example, the mathematics teacher
received $200 pesos if a student who started at Pre-Basic in the 10th grade advanced to
Basic, $450 pesos if a student who started at Pre-Basic advanced to Pro…cient, and $750 if
a student who started at Pre-Basic advanced to Advanced.
In contrast to the ALI design, in an incentive system that depended on, say, the average
performance of teachers’students, teachers would receive a greater reward if low-performing
students were encouraged to not take the examination. Under the ALI design, that was not
the case for the lowest performing students; those who scored Pre-Basic in the baseline test
could not subtract from the teacher’s reward and, as noted, could contribute considerably if
their performance improved in the end-of-year test. For students with Basic and Pro…cient
baseline scores, there was some potential for teachers losing if the students dropped back due
to the “stick”, but the “carrot”was intended to be su¢ cient to o¤set that potential loss.
3. Treatment 3 (Aligned student, teacher and administrator incentives)
Students: In Treatment 3, in the 10th and 11th grade, each student received a reward based
on individual performance as in Treatment 1 (according to the schedule in table 4) and also
on the performance of the other students in his/her mathematics class. In the 12th grade,
the student received a reward based only on individual performance. The …rst component
was calculated in exactly the same way as in Treatment 1. The second component was
calculated as a …xed proportion, one percent, of the total payments earned by classmates.24
The rationale for paying students for the performance of their classmates rests on possible
synergies of two di¤erent kinds, both of which depend on there being a fundamental complementarity between a student’s own e¤ort and classmates’e¤orts. In one case, the e¤ort
24

In calculating the class sum over a year’s time, the class sum in each of the two semesters is multiplied

by one-half and then added together. This procedure accounts for compositional changes in classes, that is,
that a student may not be in classes with the same students in both semesters.
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of one’s classmates is a pure externality in which a positive climate or culture of learning
can be created by the overall e¤ort within the classroom. This climate a¤ects the amount of
e¤ort each student puts into their own learning. A second synergy arises when students actively help other students, for example, if higher-performing students tutor lower-performing
students. The component of the bonus payment based on class performance provided an
(extra) incentive for this behavior. Not only may such activities improve learning among
low performers, they may also improve learning among high performers as teaching itself can
lead to a deeper understanding.
Mathematics Teachers: The reward to a full-time mathematics teachers was the sum
of the total performance payments earned by the students in their classes calculated as in
Treatment 2 (according to the schedule in table 5) and a …xed proportion, 25 percent, of the
average full-time equivalent adjusted performance payments earned by the other mathematics
teachers (across all grade levels).25 The rationale for the second component of the reward was
to stimulate cooperation among the mathematics teachers. Such cooperation may take the
form of formal or informal discussions of teaching methods and subject matter, mentoring
less experienced teachers and directly sharing lesson plans or other class materials.
Non-mathematics Teachers: Non-mathematics teachers received a cash payment that is
25 percent of the school-wide average (full-time equivalent) mathematics teacher performance
payment. Payments for part-time teachers were adjusted for their own full-time equivalence
status. The rationale for this payment recognizes the potential importance of the overall
learning environment in the school and of the potential value of interactions among teachers
from di¤erent disciplines in sharing ideas about pedagogy (and perhaps subject matter in
the case of allied …elds like physics) and about students that they have in common.
Principals and Associate Principals: Principals received a cash payment that is 50 percent of the average full-time equivalent mathematics teacher performance payment. Associate principals received a cash payment that is 25 percent of the school-wide average fulltime equivalent mathematics teacher performance payment, adjusted for their own full-time
25

Rewards to part-time teachers were pro-rated by their own full-time equivalence status.
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equivalence status. These payments recognize the importance of support services provided
by administrative personnel in fostering learning within the school.26
IV.

Results

A. ALI Test Completion Rates
Most students in Mexico who complete 9th grade enter high school (10th grade). Of the
cohort that entered kindergarten in 1996, about 65 percent completed 9th grade and 95
percent of those continued to 10th grade. However, only 76 percent of those who entered
10th grade actually completed the grade and, of those, 81 percent graduated from high
school. Given high attrition rates at the national level, one might expect to see a signi…cant
proportion of students in the ALI schools who begin the school year but do not take the ALI
examination at the end of the year. To the extent that attrition is not uniform across the
treatment and control schools, treatment e¤ect estimates based on simple mean comparisons
could be biased.
Table 5 provides attrition …gures for the 2008-09 10th grade cohort, both for enrollment
between the …rst two (year 1) semesters and for the completion of the ALI tests over the three
years. The …rst panel of …gures show the percentage of students in treatment and control
schools enrolled in the Fall semester who were also enrolled in the Spring semester. Attrition
between the Fall and Spring semesters is 9.9 percent for the controls and 12.0, 9.5 and 13.2
percent for T1,T2 and T3; none of the di¤erences are statistically signi…cant at conventional
levels. The fact that continuation rates do not di¤er signi…cantly either in magnitude or
statistically across the treatment and control groups may be surprising, particularly for T1
and T3 where students receive direct monetary incentives. Indeed, one might have expected
the ALI program to have reduced dropout rates. However, as already noted, ALI is not the
only program providing attendance incentives. Almost 40 percent of the students in ALI
schools receive a substantial attendance subsidy as part of the Oportunidades conditional
26

The formulae used for calculating the bonuses for students, mathematics teachers, non-mathematics

teachers, principals and associate principals are given in Appendix B.
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cash transfer program. In addition, as part of another scholarship program, students whose
family income is below the poverty line and who successfully progress from one grade to
another receive a scholarship payment; the baseline scholarship amount is considerable with
increments for achieving a high grade point average. Given these subsidies already in place
in all Federal high schools, it is less surprising that there is no discernible additional e¤ect of
the ALI program on the dropout rate between semesters. The existence of these additional
programs does not pose a problem for the estimation of the marginal e¤ect of the ALI
program, although it could a¤ect the generalizability of the ALI program impact results to
other settings.27
As also seen in table 5, conditional on enrollment in both semesters, 85.9 percent of
the controls took the ALI exam, about the same as for T2, but about 3 percentage points
lower than for T1 and T3; again, the di¤erences from the control group are not statistically
signi…cant. This pattern of test-taking is maintained in years 2 and 3. For example, 67.8
percent of the controls who took the ALI exam in year 1 as 10th graders also took the exam
in year 3 as 12th graders. The comparable …gures for T1, T2 and T3 are 70.9, 66.4 and 70.3
percent, which do not di¤er statistically from the controls. We previously noted that there
is potentially an incentive for teachers in T2 and T3 schools to try to identify students in the
10th and 11th grades that would do worse on the ALI test than on the baseline 9th grade
ENLACE test and in some way have them not take the ALI test. However, T3 students
cannot lose anything by taking the test, which acts to counterbalance the teacher incentive.
Moreover, the poorest performing students on the ENLACE test, those that scored at the
Pre-Basic level, cannot fall back so there is no incentive for the teachers in T2 or T3 to
discourage them from taking the test.28 Given the data in table 5, it does not appear that
27

Recall from table 2 that the percentage of Oportunidades recipients did not di¤er between the treatment

and control schools. Student self-reports in year 3 indicate that the percentage of students receiving a
Minister of Public Education scholarship ranges between 11 and 13 percent across the treatment and control
groups.
28
In addition, teachers are not o¢ cially informed of student 9th grade ENLACE scores, which is relevant
for determining teacher bonuses for the 10th grade (and for the 11th grade in the …rst year), nor are they
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teachers had manipulated the test-taking sample in any appreciable way.
B. Treatment E¤ects
As we discussed, the protocol for the administration of the ALI test, which called for an
external monitor in each classroom, was intended to minimize the possibility of cheating.
To determine whether and to what extent cheating had occurred, an independent statistical analysis of student answer sheets was conducted by George Wesolowsky, based on the
methods described in his Wesolowsky (2000).29 The method speci…es a statistical model for
the probability that student i correctly answers multiple choice question j, incorporating a
parametric function of the “di¢ culty”of the question and the “ability”of the student. Using
that model, it is possible to determine, for every pair of students and for each question, the
probability that two students will have the same answer assuming that all wrong answers
are equally likely. Choosing a critical value for the number of observed matches, the null
hypothesis of no copying was tested for each student pair. The critical value was based on
a Bonferroni correction such that the probability was one that at least one pair of students
would be falsely accused. Given that criterion, we interpret the amount of cheating that is
identi…ed as an upper bound.30
In each pair, we assigned the student with the higher 9th grade ENLACE score as the
informed about the ALI test score results of individual students, which is relevant for determining teacher
bonuses for the 11th grade.
29
To our knowledge, student copying has not been studied in relation to student incentive performance
programs. However, the education literature demonstrates that a signi…cant fraction of students admit to
cheating during regular school examinations (Cisek (1999)).
30
The analysis compared pairs of students within a grade independently of treatment group, school or class.
The number of pairs identi…ed who were not in the same treatment group or school was always negligible,
supporting the validity of the method. However, that was not always the case across classes, indicative
of the relatively low critical value used to determine cheating pairs. In particular, 6.0 percent of cheating
pairs crossed class bounderies in year 2 for grade 12, 9.8 percent crossed class boundaries in year one for
grade 12, 14.4 percent crossed class bounderies in year 3 for grade 11 and 29.2 percent for grade 12 in year
3. Unfortunately, we cannot rule out that in some cases classes were combined for the test administration,
though no such occurrences were reported by the overall external supervisor assigned to the school.
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source of the answers and the other student as a "copier."31 If a student is ever a copier in
any pair, even if the student was a source in another pair, the student’s …nal designation is as
a copier. Table 6 provides the results from the cheating analysis. The table reports, for each
grade and programmatic year, the percentage of students who were members of a cheating
pair and the percentage who were copiers.32 The estimated (upper bound) percentage of
copiers in the control group varied between 2 and 6 percent, depending on grade and year,
with no obvious pattern across grades or years. The extent of copying was similar for students
in T2, who, like the controls, had no direct ALI incentive. However, the percentage of copiers
was considerably higher and of similar magnitudes in both T1 and T3, the treatments for
which there were direct student incentives. The percentage of copiers was especially high for
the 11th grade in years 2 and 3 and for the 12th grade in year 3; the highest percentage of
copiers was for the 11th grade in year 3, 19.8 percent for T1 and 23.8 percent for T3.33
As noted, teachers did not administer the test nor handle the test booklets, and all
test copies were to be returned to the state ministry o¢ ces. The …nding that the extent
of cheating was no greater in T2 than in C nor greater in T3 than T1 is consistent with
that protocol being followed.34 In addition, we analyzed the di¤erence in scores between
treatment and control schools based on the "anchor" questions, that is, the 30 percent of
31

To determine the accuracy of this classi…cation, we compared the di¤erence between the 9th grade

ENLACE and the ALI test scores for three groups: non-cheaters, sources and copiers. In essentially all
years, grades and treatment groups, the di¤erence in scores for copiers was far greater than for the other two
groups which were themselves similar. For example, in year 2 among the controls the di¤erence between the
scores was -34 for non-cheaters, -40 for sources and 53 for the copiers. The similar …gures for T3 were 8.9,
21.2 and 190.8. In de…ning copiers, for cases in which the 9th grade ENLACE was missing, the assignment
was based on the ALI test score.
32
The average percentage of copiers is more than half the percent of all cheaters because some students
were sources for more than one copier.
33
Cheating was highly concentrated among a few schools. In many cases, the top three schools accounted
for three times as many copiers in the treatment groups in a given year and grade as the schools accounted
for the total number of students. At the extreme, for example, the top 3 T1 schools in year 2 for grade 11
accounted for 73.3 percent of the copiers and only 21.7 percent of all of the students.
34
For an analysis of teacher cheating see Jacob and Levitt (2003).
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questions that were repeated each year.35 Larger treatment e¤ects based on those questions
alone might indicate that teachers somehow gained access to the tests and used them "to
teach to the test" in subsequent years. However, we found the treatment e¤ects (either
adjusted for cheating or unadjusted) to be no larger for the anchor questions.
Given the results of the cheating analysis, we report average treatment e¤ects in table 7
both with and without an adjustment to the ALI scores of the copiers. The treatment e¤ects
are based on standardized test scores, normalized (as in the ENLACE) to have a mean of 500
and a standard deviation of 100 for the controls. The predicted ALI test scores for copiers
in grades 10 and 11 are based on regressions of the ALI scores of the control students (who
were not copiers) on their 9th grade ENLACE score and a dummy variable for a missing
ENLACE score; for the 12th grade, the regression included in addition the student’s 12th
grade ENLACE score and a missing dummy.
There are …ve 10th grade entry cohorts that are observed in di¤erent grades over the
three years of the ALI program. For example, the 2006-07 10th grade entry cohort was
observed only once, in the 12th grade in year 1 and the 2007-08 cohort was observed twice,
in the 11th grade in year 1 and in the 12th grade in year 2. The samples for each cohort
shown in table 7 are based on of non-attriters over the years each cohort is observed.36 The
average treatment e¤ect is the di¤erence in the mean test score of each treatment and the
control group conditioning on the following pre-program school-level variables to increase
precision: the school-wide average 9th grade mathematics ENLACE scores for the current
10th, 11th and 12th grade students, the 2007-08 academic year (AY) average 12th grade
mathematics and language ENLACE scores, regional dummies and state dummies (for the
…ve states in which there was at least one school in each ALI group). Standard errors account
for clustering at the school level. The estimates with the adjustment represent, in our view,
a reasonable lower bound on treatment e¤ects.37
35
36

Anchor questions are not supposed to be more or less di¢ cult than other questions.
The results are not sensitive to the exclusion of attriters. As discussed, attrition was similar across the

treatment and control groups.
37
In Appendix C, we report results in which the ALI scores of copiers were set equal to the 25th percentile
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In year one, as seen, the adjusted and unadjusted treatment e¤ects are very close for grade
10. Based on the adjusted estimates, T3 students in the 10th grade scored 31.4 standardized
points higher, on average, than did C students and T1 students 16.9 standardized points
higher.38 A 95% con…dence interval for T3 ranges from 19.8 to 43.0 points and for T1 from
7.1 to 26.7. The score for T2 students is almost identical to that of C students (the point
estimate is 1.27 points with a s.e. of 5.74). The p-value for the (two-sided) test that the
T3 treatment e¤ect di¤ers from the T1 e¤ect is .010 and that for the test of T3 against
T2, less than .001. The adjusted and unadjusted estimates diverge slightly for grade 10 in
year 2. Using the more conservative adjusted estimates, the T3 treatment increases test
scores by 46.6 standardized points over the controls and the T1 treatment by 29.1 points.
As in year 1, the T2 treatment has no e¤ect on test scores. Both the T3 and T1 e¤ects
have relatively narrow 95 percent con…dence intervals and the di¤erence between the T3
and T1 is statistically signi…cant. A larger di¤erence between the adjusted and unadjusted
treatment e¤ects emerges in year 3, with the adjusted e¤ects being about 25 percent lower.
The adjusted treatment e¤ects are 63.4 points for T3, 32.3 for T1 and 13.5 for T2 (the only
time that there is a statistically signi…cant T2 e¤ect across all grades and years).
There are a number of reasons why the program e¤ect, as seen, would be expected to
grow over time. First, the schools were not informed of the ALI program until well into
the …rst semester of the …rst year and it took some time after that for the students to be
apprised of the program details. Second, the only information given to the students and
teachers about the test was that it would adhere strictly to the curriculum of each grade. In
the …rst year, there would be considerable uncertainty about the format and di¢ culty of the
test for both students and teachers. Having experience with the test in the …rst year would
resolve some of that uncertainty, even though the tests themselves were not left behind to
minimize the possibility of "teaching to the test."
score of the control group students who were non-copiers. The results do not di¤er much for the tenth grade
in all years and for the 11th and 12th grades in year 1. The magnitudes of the treatment e¤ects for the
upper two grades in years 2 and 3 are somewhat smaller than those reported in table 7.
38
Each standardized point represents .01 of a standard deviation.
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The eleventh and twelfth grade results in many ways mimic those of the tenth grade.
The adjusted treatment e¤ects are larger in years 2 and 3 than in year one and are of similar
magnitude as those for the tenth grade. Estimated treatment e¤ects are larger for T3 than
for T1, each is precisely estimated, and they are statistically distinguishable. There is no
discernible T2 e¤ect. In year two (three), based on the adjusted estimates, T3 students in
the 11th grade scored 43.7 (42.1) standardized points higher, on average, than did the C
students, and 12th graders 34.8 (56.7) points higher.
1. Heterogeneous Treatment E¤ects
Gender: Table 8 reports both adjusted and unadjusted average treatment e¤ects for the
2008-09 tenth grade cohort for each of the three years of the program by gender. Recall
that this sample consists of students who took the ALI test in all three years. There is little
gender di¤erence in average treatment e¤ects at any grade.
Ninth Grade ENLACE : Tables 8 also reports average treatment e¤ects for this cohort
distinguished by performance on the 9th grade ENLACE. Recall that the incentive schedule
was designed so that low-performing students would have a larger incentive to improve
their mathematics knowledge, owing to the presumed greater e¤ort necessary to achieve
any standard, and teachers would not have an incentive to specialize their e¤orts on higher
performing students. Table 8 provides evidence on whether the incentive design accomplished
these goals.
ALI incentives induced signi…cant increases in test scores across all 9th grade ENLACE
performance categories: Pre-Basic, Basic and Pro…cient and Advanced combined. Concentrating on the adjusted estimates, the T3 treatment e¤ect for those students in the Pre-Basic
ENLACE category was 26.8 points in the tenth grade, 33.4 points in the 11th grade and
50.7 points in the twelfth grade. The comparable e¤ects for T1 were 15.0, 24.4 and 23.6.
Those students scoring in the Basic category on the ENLACE scored higher than students
in the Pre-Basic category in the 10th and 11th grades, but about the same in the 12th grade.
Students scoring in the two highest ENLACE categories have the highest treatment e¤ects,
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28.0, 47.3 and 45.6 for T1 in the three grades and 45.3, 58.1 and 70.2 in T3 for the three
grades. T2 e¤ects for all ENLACE categories and in all grades are small, in a few cases
negative, and not statistically signi…cant.
2. Potential Caveats
Test-taking e¤ort: The estimated treatment e¤ects for T1 and T3, even those that are
adjusted for copying, appear to be large relative to the literature, especially for T3 in year
3. An implicit assumption is that the test-taking e¤ort of the students in the control schools
(and to some extent the T2 schools) is the same as that of the students in the T1 and T3
schools. Given that the ALI test is a low (if not a no) stakes test for the C students, it is
possible that the average treatment e¤ects are exaggerated. Some evidence can be brought
to bear on the issue.
We use two ways to obtain a lower bound on the treatment e¤ects that accounts for
di¤erential test-taking e¤ort, in one case a lower bound only for T3 and in the other for both
T1 and T3. The …rst way assumes that the test-taking e¤ort of T1 students is no less than
that of T3 students. Although there are greater monetary incentives for T3 students and
teachers due to group incentives, and administrators are also rewarded, it seems reasonable
to assume that the incentives for the students in T1 are substantial enough for students to
want to maximize their e¤ort on the test. Under that assumption and also assuming that
the entire di¤erence between the test outcome of T1 and C students in each year is due to
a lack of test-taking e¤ort on the part of the controls, the di¤erence in the treatment e¤ect
between T3 and T1 would be a lower-bound estimate of the treatment e¤ect for T3. The
results in table 7 (with the copying adjustment) imply that, for year three, the lower bound
for the treatment e¤ect for T3 is 31.1 (63.4 - 32.3) standardized points for grade 10, 16.9 for
grade 11 and 33.9 for grade 12.
The second way assumes that test-taking e¤ort of the students in the control schools is
at least as great in year three as in year one and, further, that the treatment e¤ect for T1
in year one was entirely due to the lack of test-taking e¤ort of the controls, that is, that
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the true treatment e¤ect in year one was zero for T1. In that case, a lower-bound estimate
of the treatment e¤ect is the di¤erence between the treatment e¤ect in year three and the
treatment e¤ect of T1 students in year one. This assumption leads to the following lowerbound estimates of treatment e¤ects (adjusted for copying) in year 3 for T1 of 15.4 for the
10th grade, 11.6 for the 11th grade and 13.1 for the 12th grade. Similarly, the lower-bound
estimates for T3 are 46.5 for the 10th grade, 28.5 for the 11th grade and 47.0 for the 12th
grade.
Clearly, the …rst bounding approach is more severe in terms of the in‡uence of the lack of
test-taking e¤ort on treatment e¤ects, implying as it does a zero treatment e¤ect for T1 in
all three years and thus, given the increased performance of T1 students over time, a sizable
reduction in test-taking e¤ort of the controls in year three relative to year one. Perhaps
one could make an argument that the 12th graders, who, in year three, were taking the
ALI test for the third time, and the 11th graders for the second time, had diminished test
e¤ort, but such an argument is less compelling for the 10th grade students in year three who
were taking the ALI test for the …rst time. Indeed, raw scores (the percentage of questions
answered correctly) for the control school students were similar in all three years in any of
the grades, which is consistent with a constant level of test-taking e¤ort as assumed in the
second set of lower bound estimates.
12th grade ENLACE : In the middle of the spring semester of the 12th grade, students are
administered a national mathematics "competency" test. The scores of the students in the
ALI schools, which were made available to us, can be used to see whether the e¤ects of the
treatments on the curriculum-based ALI tests carry over to the 12th grade ENLACE. Based
on the same regression speci…cation as in table 7, the treatment e¤ect estimates for the 12th
grade students in year 3 of the ALI program were (standard errors in parentheses): -19.1
(9.12) for T1, -15.6 (9.12) for T2 and 18.3 (13.7) for T3. These results are not only quite
di¤erent from those for the ALI exam, but the negative and statistically signi…cant e¤ect
for T1 (given the randomization) is anomalous. Whether these results are due to the very
di¤erent content of the ALI and ENLACE tests or perhaps to diminished test-taking e¤ort,
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particularly for the T1 and T3 students who are concentrating their e¤ort and attention on
the end-of-year ALI tests, is unclear.
Translation to raw percentage scores Measured in standard deviation units, the treatment
e¤ects estimated under the ALI experiment are large relative to the range of estimates
reported in the experimental incentives literature. However, as measured by raw percentage
scores, the performance of the treatment groups is less striking. For example, for the 2008/09
cohort, students in T3 (T1) answer only 45.3 (43.6) percent of the questions correctly on the
10th grade test as compared to 41.7 percent for the controls. Similarly, on the 11th grade
test, the average score for the T3 (T1) students is 42.8 (41.3) verses 38.2 for the control
students, and, on the 12th grade test, the T3 (T1) score was 48.4 (45.1) as opposed to the
control average score of 42.9. As previously noted, the test covered the curriculum for each
grade. Although students in T3 and T1 gain relative to controls, in absolute terms they
master less than half of the curriculum.
3. Student and Teacher E¤ort
As part of the ALI project, students and teachers participating in the ALI program were given
(self-administered paper) questionnaires that attempted to measure learning and teaching
e¤ort in each semester of each year. Table 9 compares the survey answers in year 3 across
the control and treatment groups, for the students who took the ALI test and responded to
the survey and whose teachers also responded to the survey (which is true for about 90% of
the students who took the exam). The estimated treatment-control di¤erences are broadly
consistent with students in T1 and T3 groups having higher levels of e¤ort than those in the
control group and with students in the T2 group behaving very similarly to the controls. For
example, students in T1 and T3 spent more time studying mathematics, were signi…cantly
less likely to text or watch TV while doing homework, were signi…cantly more likely to give
help to classmates, and reported putting “much e¤ort” into their school work. Students in
T1 and T3 also reported spending no less time studying subjects other than mathematics,
which implies that the ALI incentives did not appear to have shifted study e¤ort away from
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other subjects.
Table 9 also compares measures of teacher e¤ort. The evidence is mixed on whether
teachers in the treatment groups exerted more e¤ort. A higher fraction of teachers in the
treatment groups reported preparing their students for the ALI exams and helping their
students outside of class to prepare for the exam, with the highest fractions observed in the
T3 group. However, there were a number of measures related to time spent preparing for
class (not shown in the table) where no di¤erence was observed between the di¤erent groups
of teachers.
C. Rationalizing the Results with a Model of Student and Teacher E¤ort Choice
A perhaps puzzling feature of the results is the large di¤erential between T3 and T1 e¤ects
and a zero e¤ect of T2. One potential explanation is that T3 is not simply a combination of
T1 and T2 given that T3 includes bonuses for students and mathematics teacher based on
the performance of peers and for non-mathematics teachers and administrators. It should
be noted, however, that the bonuses based on peer performance account for only about
25 percent of the total bonus for both students and teachers. Given the large di¤erential
between T1 and T3 treatment e¤ects in many cases, it may seem implausible that it is
mostly due to the additional elements in T3 beyond the incentives for student and teacher
own performance.
It is useful to ask whether this pattern of results can be generated by a model of the
determination of student performance. To that end, we consider a strategic model of the
e¤ort choices of the students in a class and of the teacher. Each student, s, begins a grade
with a given level of knowledge, denoted by k0s ; and the teacher, t; with a given stock of
instructional capital, k0t : During the school year, each student supplies learning e¤ort, "s , and
the teacher supplies instructional e¤ort, "t ; which is a public input. End-of-year knowledge,
Ks ; is given by the production function
Ks = F ("s ; "t ; k0s ; k0t ; S)

(1)

where S is the size of the class. Students care about their end-of-year knowledge and teachers
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about the knowledge of the students in their class. Students and the teacher face e¤ort cost
functions cs ("s ) and ct ("t ): Each student in the class maximizes
Vs = Us (Ks )

cs ("s );

(2)

where Us (Ks ) is the utility the student receives from end-of-year knowledge, and the teacher
maximizes
Vt = Ut (Ks )

ct ("t );

(3)

where Ks is the class vector of student end-of-year knowledge (determined by (1) for each student).39 Student and/or teacher bonuses can be accommodated in the model by augmenting
the student and teacher utility functions to include the ALI bonus schedules.
Todd and Wolpin (2012) develop su¢ cient conditions, in which students and the teacher
play a Nash game, that can generate the ALI results and an estimation method to empirically
implement the model. The critical assumptions are (1) the student can supply a minimal
level of e¤ort at zero cost but must pay a …xed (and variable) cost for supplying e¤ort
above that minimal level; (2) the marginal product of teacher’s e¤ort is zero if the student
chooses to supply only minimum e¤ort and (3) student and teacher e¤ort are complementary
inputs in (1). Given these assumptions, a teacher bonus alone may not be su¢ cient to
induce enough students within a class, who without the bonus were supplying minimum
e¤ort, to supply above-minimum e¤ort in response to an increase in teacher e¤ort (given
complementarity of student and teacher e¤ort). A student bonus alone, given it directly
a¤ects student incentives, can induce such a response and will also increase teacher e¤ort
(given complementarity). Once a student bonus is in place and students are supplying above
minimum e¤ort, an additional teacher bonus can further augment both teacher and student
e¤ort. It is thus possible to observe that the T2 - C di¤erence is zero, and both the T1 - C
e¤ect and the T3 - T1 e¤ect are positive. Alternatively, it is possible to generate the ALI
results through restrictions on the shape of the production function. Such an explanation
would seem to require a signi…cant degree of non-convexity (akin to a …xed cost).
39

One also could allow the teacher and/or student utility to depend on initial knowledge or value-added.
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Within any class, the solution of the model depends on the teacher’s preference over each
student’s end-of-year knowledge, the teacher’s instructional capital and e¤ort cost and on
the distribution within the class of student initial knowledge, preferences over knowledge and
e¤ort costs. In the ALI project, as noted, we collected information from surveys of teachers
and students that provide measures and determinants of these characteristics across all of
the schools and classes. Todd and Wolpin (2012) exploit that data to estimate a version
of the model that allows for heterogeneity across schools, teachers and students in these
attributes. Extrapolating the ALI results to other populations in which the distributions of
these attributes di¤er would require specifying how they di¤er and related data to account
for those di¤erences. The model provides the framework for the data collection that would
be necessary.
D. The Cost of the Treatments
Table 9 summarizes the program cost in terms of the incentive payments for the second year
and for each of the three treatments.
Treatment 3 : Tenth grade students in T3 on average earned $2,991 pesos based on their
own performance and an additional $1,108 pesos based on the performance of the students
in their class. Thus, the class contribution was about 25 percent of the total. Eleventh grade
students earned $2,679 pesos on average from their own performance, lower than what 10th
grade students received primarily because there was no payment for students who performed
at the Basic level on the baseline ENLACE test and on the ALI test. They earned an
additional $861 pesos from the performance of their classmates. Twelfth graders earned on
average $991 pesos, less than the other grades because their payment was contingent on
scoring at least at the Pro…cient level; there was no additional payment for the performance
of classmates.
A full-time mathematics teacher received on average $15,330 pesos for the performance
of the students in their classes and an additional $3,779 pesos for the performance of the
students taught by the other mathematics teachers in the school. Each full-time equiva-
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lent non-mathematics teacher or assistant principal received $3,872 pesos and the principal
received $7,744 pesos.
Taken together, the cost per student was $3,303 pesos (about 275 U.S. dollars), about
15% of the current per student expenditure in Federal upper secondary schools.
Treatment 1 : Tenth grade students in T1 received $2,515 pesos, eleventh grade students
$2,541 pesos and twelfth grade students $915. The cost per student was $2,080 pesos, about
10 percent of the current per student expenditure.
Treatment 2 : A full-time mathematics teacher received on average $6,332 pesos for the
performance of the students in their classes. The cost per student was $43 pesos.
A part of the incentive payments of the ALI program is "wasted" in the sense that some
students were paid for results that would have been achieved without the incentive. It is
possible to compute the magnitude of the waste based on the payments the C students would
have received under the di¤erent treatments using the transition rates between the ALI score
categories for the C students. For example, of those C students who scored at the Pre-Basic
level on the 9th grade ENLACE, 24.0 percent jumped at least one category on the 10th grade
ALI test, thus earning a reward in the hypothetical case that they had been in the T1 or
T3 treatment. Of course, had they been in one of those treatments, our estimates indicate
that many more would have jumped to a higher category and some of those that jumped one
category would have instead jumped two or three. Nevertheless, these students would have
been rewarded, in at least some part, for an outcome that would have been achieved without
the treatment. As seen in table 9, the waste is substantial, amounting to 49.7 percent of the
cost of T3 and 55.9 percent of the cost of T1. Although one would prefer a program in which
the waste was small, what matters for assessing the e¢ cacy of the program is a comparison
of the program’s bene…ts relative to its costs.
V.

Conclusions

This paper evaluates the e¤ect of the ALI pilot program that randomly assigned 88 Mexican
high schools to three treatment groups and to a control group to measure the e¤ectiveness of
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three alternative performance incentive schemes on mathematics tests scores: (T1) incentives
for students only, (T2) incentives for teachers only, (T3) individual and group incentives for
students, teachers and administrators. Previous studies used randomized trials to analyze
e¤ects of student only or teacher only incentive schemes, but the ALI program is the …rst
experimental study to combine student and teacher incentives.
An analysis of student test scores …nds very large treatment impacts for treatments (T1)
and (T3) that pay incentives paid to students. Further examination of the test score answer
booklets revealed that the student incentive payments also induced a higher rate of cheating
in the form of student copying. We proposed an adjustment procedure to account for the
higher rates of copying estimated to have occurred in these treatment groups vs. the control
group. Even after making adjustments for copying, we …nd substantial program impact
estimates on mathematics achievement.
Our general …ndings, based on the copying adjustment, can be summarized as followings:
(i) Providing the ALI incentives to students alone increased mathematics test scores by 0.20.3 of a standard deviation, depending on the grade and year (ii) Providing ALI incentives
to teachers alone did not a¤ect test scores, (iii) Providing ALI incentives to students and
mathematics teachers (both for their own performance and for that of their peers’, and
for other teachers and school administrators) led to the largest treatment e¤ect estimates,
increasing test scores by 0.3-0.6 of a standard deviation and (iv) Analysis of treatment e¤ects
conditional on initial test score performance categories shows that there are positive impacts
across the entire baseline test score distribution. Lastly, our sensitivity analysis explored the
robustness of the impact estimates to allowing for di¤erential test-taking e¤ort between the
treatment and control groups. Assuming, for example, that all of the measured T1 impact
in the …rst year is due to test taking e¤ort, we still …nd large impacts of treatment T3.
The fact that incentive payments in the ALI program are performance-based means that
the cost of any treatment increases with its success. The per student cost of T3, the most
successful treatment, is 50 percent more than T1. However, T3 and T1 di¤ered in many ways,
with T1 providing rewards based on individual student performance only and T3 rewarding
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both individual and group performance for students, teachers, and administrators. We can
isolate the cost of each of the components of T3, but the experimental design does not
identify the relative contribution of each component to T3’s greater success. Similarly, the
cost of T2 was less than 1.5 percent of the cost of T3, but T2 was found to be ine¤ective.
A limitation of the ALI experiment, as of all experiments, is that we can only learn the
impact of the treatments that were tried and only in the population studied. Extrapolations
to other populations would have to account for the fact that the subset of Mexican federal
high schools studies was selective and that there were preexisting programs that provided
school attendance subsidies. To learn about e¤ects of other treatments, such as variations
in the performance incentive schedules, requires either additional experiments or the development and estimation of behavioral models that can be used to extrapolate to other
hypothetical treatments or to other populations.40

40

See Todd and Wolpin (2006) for an example of the use of experiments and modeling for the purpose of

performing counterfactual experiments.
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Appendix A
As discussed in Bloom (2005), carrying out power calculations before implementing an experiment requires some guesswork, because one needs an idea of the variance of the outcome
and some estimate of the intraclass correlation. Once the experiment has been implemented,
however, these preliminary estimates can be re…ned using the experimental data. As an easy
way of understanding the power of an experimental design, Bloom (2005) introduces the
notion of a minimum detectable e¤ect size (M DES) for a given level of power (k), significance level ( ), group size (n), number of groups (J), intraclass correlation ( ) and for a
proportion of subjects allocated to the treatment group (P ). The M DES is the program
impact (divided by the standard deviation of the outcome for the target population) that
can be detected with the speci…ed parameters (power, signi…cance level) under a particular
experiment. The formula for the M DES is

t1

k

2

1

2

1
2

1
P (1 P

1
2

(4)
+
1
n
J2
varies depending on whether a one-tail or two-tail t-test is conducted; MJ 2 =
M DES =

where MJ

MJ

+ t 2 for a two-tailed test and MJ

2

= t1

k

+ t for a one-tail test. In the case of ALI,

the average group size (n) is 200 students per school per grade. The number of groups is 28
for the control group and 20 for the treatment group, for a total (J) of 48 and a proportion
(P ) equal to 0.4167. For the calculations below, we require a power of 0.8 and assume
an intraclass correlation ( ) equal to 0.12, which is the estimated correlation using the full
sample (all 88 schools) for the baseline 9th grade mathematics ENLACE (for each grade).
With these parameters, the minimum detectable e¤ect sizes (M DES) in a one-tailed test
are 0.34, 0.26 and 0.22 for the three critical values =.01, .05 and .10. Similarly, at those
same critical values, the M DES 0 s are 0.37, 0.30 and 0.26 for a two tailed test.
As noted above, the required sample size can be substantially smaller if the analysis
is conditioned on baseline school-level covariates. In the case of ALI, lagged school-level
baseline student test scores are powerful predictors of current test scores and including them
in a treatment impact regression substantially reduces the estimated intraclass correlation.
Therefore, the M DES reported above are conservative.
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Appendix B

I. Calculation of the Student Bonus
1. For 10th grade students:
s = semester : s = 1,2.
cks = mathematics class designation k in semester s
ks
ncfijg
= number of students in class k in semester s with test scores that
place them in the ij th cell of the 10th grade performance bonus schedule
bfijg = bonus payment to a student in the ij th cell of the 10th grade performance bonus schedule
mn
Bfijg
= total bonus payment to a student with a test score in the fijgth cell
of the 10th grade performance bonus schedule who was in class m in semester
one (s = 1) and class n in semester two (s = 2)
Bonus Formula
mn
Bfijg

1
i
X1h
n2
ncm1 bfijg + ncfijg
bfijg A
= bfijg + @
2 fijg
0

:01

fijg

2. For 11th grade students:
s = semester : s = 3,4
cks = mathematics class designation k in semester s
ks
ncfijg
= number of students in class k in semester s with test scores that
place them in the ij th cell of the 11th grade performance bonus schedule
bfijg = bonus payment to a student in the ij th cell of the 11th grade performance bonus schedule
mn
Bfijg
= total bonus payment to a student with a test score in the fijgth cell
of the 11th grade performance bonus schedule who was in class m in semester
one (s = 3) and class n in semester two (s = 4)
Bonus Formula
mn
Bfijg

0

1
i
X1h
n4
= bfijg + @
ncm3 bfijg + ncfijg
bfijg A
2 fijg

:01

fijg

3. For 12th Grade Students:
B = bonus payment
Bonus Formula
B = $5; 000 if test score is "Pro…cient"
$10; 000 if test score is "Advanced"

II. Calculation of Mathematics Teacher Bonus
s = semester : s = 1,2 for 10th grade; s=3,4 for 11th grade; s=5,6 for 12th
grade

nsfijgk = number of teacher k 0 s students in semester s with test scores that
place them in the ij th cell of the performance bonus schedule
bsfijg = bonus payment per student in the ij th cell of the performance bonus
schedule for semester s; where b1fijg = b2fijg ; b3fijg = b4fijg and b5fijg = b6fijg
fk = teacher k 0 s Full-Time Equivalence (FTE) status = number of math
classes taught over entire year (both semesters) divided by 10.1
M = total number of Mathematics teachers over the entire year regardless
of the number
Pm=Mof classes taught.
F = m=1 fm = total number of full-time equivalent Mathematics teachers
in the school;
Bk1 = bonus payment to teacher k for the performance of teacher k 0 s students
Bk2 = bonus payment to teacher k for the performance of students schoolwide
Bk = total bonus payment to teacher k:
F fk = the number of full-time equivalent teachers subtracting o¤ teacher
k’s FTE status.
Bonus Formula

s=6

Bk1

Bk2

1 XX s
nfijgk bsfijg
2 s=1
fijg
1
0
M
X
1
C
B
B1 A
= @
(F fk ) m=1 m

=

fk

:25

m6=k

Bk

= Bk1 + Bk2

III. Calculation of Non-Mathematics Teacher, Director and Associate Director Bonus
s = semester : s = 1,2 for 10th grade; s=3,4 for 11th grade; s=5,6 for 12th
grade
fk = non-mathematics teacher or administrator k 0 s Full-Time Equivalence
(FTE) status
M = total number of Mathematics teachers over the entire year regardless
of the number
Pm=Mof classes taught.
F = m=1 fm = total number of full-time equivalent Mathematics teachers
in the school;
1 For example, a teacher who taught 5 classes in the Fall term and 5 classes in the Spring
term will have an FTE status of one (fk = 1), while a teacher who taught 4 and 3 classes in
the two terms will have an FTE status of .7 (fk = :7). It is possible to have an FTE status
that is greater than one.

1
Bm
= bonus payment to mathematics teacher m for the performance of
teacher m0 s students
Bk = total bonus payment to non-mathematics teacher or administrator k:
F = the number of full-time equivalent mathematics teachers

Bonus Formula
Director
Bk =

M
1 X 1
B
F m=1 m

!

fk

:50

Non-Mathematics Teacher and Associate Administrator
!
M
1 X 1
B
fk :25
Bk =
F m=1 m

Appendix C
Average Treatment Effects (ATE) with and without Adjustments for Copiers:
All Program Yearsa,b,c
Year One
Year Two
Year Three
Grade
AY: 2008/2009
AY: 2009/2010
AY: 2010/2011
T1
T2
T3
T1
T2
T3
T1
T2
T3
With Copying Adjustmentd
Tenth Grade
2008/2009
2009/2010
2010/2011
ATE
15.3
1.20
31.4
27.2
-0.41
43.9
28.2
12.1
57.0
(s.e.)
(5.02) (6.32) (5.84)
(4.63) (5.68) (6.62)
(4.67) (5.62) (9.49)

Eleventh Grade
ATE
(s.e.)

2007/2008
9.21 -5.18 14.5
(5.62) (5.36) (6.93)

15.7
(5.72)

2008/2009
-1.40
33.3
(6.42) (8.20)

2009/2010
14.2 -2.55 25.2
(4.63) (4.37) (5.90)

2006/2007
10.9
7.13
31.5
(6.86) (6.47) (6.48)

12.3
(6.06)

2007/2008
-6.19
25.1
(6.56) (6.68)

2008/2009
13.0
0.84
41.2
(8.08) (7.94) (14.9)

2008/2009
18.5
1.11
32.3
(5.02) (5.35) (6.18)

2009/2010
32.4
0.31
54.7
(5.24) (5.74) (11.1)

2010/2011
41.5
15.9
83.4
(6.25) (6.16) (16.9)

2007/2008
22.4 -2.98 27.8
(7.22) (6.74) (9.93)

55.5
(7.51)

2008/2009
6.17
67.4
(6.91) (12.7)

2009/2010
51.3 -1.36 106.4
(9.05) (8.89) (25.6)

2006/2007
9.73
4.73
29.3
(7.04) (6.62) (6.67)

36.0
(7.32)

2007/2008
-1.81
44.6
(6.30) (7.99)

2008/2009
42.3
7.33
90.2
(8.15) (7.97) (21.3)

Twelfth Grade
ATE
(s.e.)

No Copying Adjustment
Tenth Grade
ATE
(s.e.)
Eleventh Grade
ATE
(s.e.)
Twelfth Grade
ATE
(s.e.)
a.

b.
c.
d.

Based on regressions that include school averages of 9th year ENLACE in each of the three grades
in the program year in which the test was taken, the school average 12th grade ENLACE for the
AY 2007/2008, region dummies and state dummies for states in which there was at least one
school in all treatment groups. Standard errors account for clustering at the school level.
Sample based on students who took ALI test in each year of possible enrollment in program years.
There are 11,896 observations in the 2006/07 cohort, 11,385 in the 2007/08 cohort, 11,314 in the
2008/09 cohort, 13,778 in the 2009/10 cohort and 17,813 in the 2010/11 cohort.
Copiers assigned 25th percentile score of control group non-cheaters.

Table 1
Comparison of Treatment, Control and other Federal Non-ALI Schools (2007-08 AY)
C1
T1 2
T2 3
T3 4
Non-ALI
Number of Schools
28
20
20
20
269 5
408 6
Blocking Variables
Mean Number of
582
632
609
550
656
691
Students
(0.77)
(0.55)
(0.72)
(0.63)
(0.12)
(0.02)
Mean Graduation
Rate (Percent)

58.3
(0.74)

60.4
(0.53)

56.2
(0.51)

57.9
(0.07)

55.3
(0.24)

54.2
(0.15)

40.3
(0.99)

39.5
(0.90)

40.6
(0.97)

40.1
(0.97)

37.6
(0.42)

18.9
(0.00)

Mean Class Size

35.8
(0.42)

41.0
(0.15)

39.0
(0.41)

35.7
(0.97)

34.7
(0.56)

42.1
(0.00)

Pct. Teachers with
University Degree

82.3
(0.67)

79.4
(0.74)

81.7
(0.16)

84.8
(0.66)

81.5
(0.74)

81.0
(0.60)

Pct. New Directors

25.0
(0.72)

25.0
(1.00)

30.0
(0.71)

40.0
(0.29)

29.4
(0.62)

25.2
(0.98)

Mean Distance to
Nearest Fed. Upper
Sec. School (km)

32.9
(0.99)

32.8
(0.97)

31.4
(0.81)

32.4
(0.91)

23.9
(0.00)

15.9
(0.00)

Pct. DGETI

46.4
(0.92)

50.0
(0.81)

55.0
(0.57)

45.0
(0.92)

33.8
(0.20)

80.1
(0.00)

Pct. Region 1
Pct. Region 2
Pct. Region 3
Pct. Region 4

35.7
39.3
17.9
7.1
(0.94)

35.0
45.0
10.0
10.0
(0.88)

50.0
40.0
5.0
5.0
(0.51)

50.0
35.0
10.0
5.0
(0.76)

Non-Blocking Variables
Pct. Oportunidades

1

30.8
47.0
15.4
6.8
(0.89)

36.0
50.1
10.4
3.5
(0.43)

P-value for test C=T1=T2=T3 in parentheses.
P-value for test C=T1 in parentheses.
3
P-value for test C=T2 in parentheses.
4
P-value for test C=T3 in parentheses.
5
P-value for test C=Non-ALI schools in parentheses. Like the ALI schools, these are schools that have one
session per day (morning).
6
P-value for test C=Non-ALI schools in parentheses. These are schools that have two sessions per day
(morning and afternoon). The figures pertain only to the morning session because data for afternoon
sessions were often missing.
2

Table 2
Ninth Grade ENLACE: Treatment and Control Schools at Baseline
Variables
C1
T12
T23
9th Grade ENLACE Mean Test Score in
Mathematics – Fall term enrollees5
10th grade class
11th grade class
Pct. with ENLACE Score
10th grade class
11th grade class

T34

515.9
(0.86)
516.0
(0.91)

519.6
(0.81)
516.6
(0.96)

512.6
(0.68)
517.4
(0.86)

522.6
(057)
524.7
(0.47)

90.6
(0.30)
78.3
(0.62)

88.7
(0.23)
74.0
(0.25)

88.8
(0.44)
75.2
(0.37)

86.8
(0.08)
75.3
(0.39)

1. P-value for test C=T1=T2=T3 in parentheses; accounts for school-level clustering.
2. P-value for test C=T1 in parentheses; accounts for school-level clustering.
3. P-value for test C=T2 in parentheses; accounts for school-level clustering.
4. P-value for test C=T3 in parentheses; accounts for school-level clustering.
5. National mean is 500 and standard deviation 100.

Table 3
Schedule of Incentive Payments (Pesos) for Student Achievement
End of Grade
Pre-Basic
Basic
Proficient
Advanced
Start of Grade
10th Grade
Pre-Basic
Basic
Proficient
Advanced

$0
$0
$0
$0

$4000
$2500
$0
$0

$9000
$7500
$6000
$4500

$15000
$13500
$12000
$10500

11th Grade
Pre-Basic
Basic
Proficient
Advanced

$0
$0
$0
$0

$4000
$0
$0
$0

$9000
$7500
$6000
$4500

$15000
$13500
$12000
$10500

12th Grade
Pre-Basic
Basic
Proficient
Advanced

$0
$0
$0
$0

$0
$0
$0
$0

$5000
$5000
$5000
$5000

$10000
$10000
$10000
$10000

Table 4
Schedule of Incentive Payments Per-Student for Mathematics Teachers
End of Grade
Pre-Basic
Basic
Proficient
Advanced
Start of Grade
10th Grade
Pre-Basic
Basic
Proficient
Advanced

0
-$125
-$125
-$125

$200
$125
-$125
-$125

$450
$375
$300
$225

$750
$675
$600
$525

11th Grade
Pre-Basic
Basic
Proficient
Advanced

0
-$125
-$125
-$125

$200
0
-$125
-$125

$450
$375
$300
$225

$750
$675
$600
$525

12th Grade
Pre-Basic
Basic
Proficient
Advanced

0
0
0
0

0
0
0
0

$250
$250
$250
$250

$500
$500
$500
$500

Table 5
Continuation Rates and ALI Test Completion Rates for 10th Grade, Year 1 Cohort
Control
Treatment 1
Treatment 2
Treatment 3
1
2
Schools
Schools
Schools
Schools3
Pct. Enrolled in Spring of
Year 1 Given Enrollment in
the Fall

90.1

88.0
(.384)

90.5
(.851)

86.8
(.203)

Pct. Taking ALI Exam in
Year 1 Given Enrollment in
Both Semesters

85.9

88.9
(.255)

85.6
(.926)

88.6
(.388)

Pct. Taking ALI Exam in
Year 2 Given Test Taken in
Year 1

.774

.819
(.053)

.769
(.820)

.808
(.172)

Pct. Taking ALI Exam in
Year 3 Given Test Taken in
Year 1

.678

.709
(.317)

.664
(.567)

.703
(.375)

1. P-value for test C=T1 in parentheses; accounts for school-level clustering.
2. P-value for test C=T2 in parentheses; accounts for school-level clustering.
3. P-value for test C=T3 in parentheses; accounts for school-level clustering.

Year 1
C
T1
T2
T3

Table 6
Percentage of Students with Non-Independent Test Scores by Year, Grade and Treatment
Grade 10
Grade 11
Grade 12
Percentage
Percentage
Percentage
Percentage
Percentage
Percentage
Copiers
Cheaters
Copiers
Cheaters
Copiers
Cheaters
3.7
5.1
3.4
3.7

6.4
9.1
5.8
6.7

4.5
10.9
3.9
10.1

7.8
14.9
6.5
14.9

5.7
5.2
3.7
2.7

9.3
8.4
6.5
4.7

Year 2
C
T1
T2
T3

3.5
6.4
4.3
6.6

6.1
11.0
7.4
10.6

3.6
19.1
6.2
17.2

6.2
27.6
9.8
23.9

2.4
12.7
3.4
10.6

4.5
17.3
5.5
16.0

Year 3
C
T1
T2
T3

3.1
8.1
4.2
10.3

5.7
13.2
7.3
16.2

4.6
19.8
4.1
23.8

7.8
28.2
7.1
31.3

2.5
17.5
4.0
15.4

4.7
24.7
6.8
21.3

Table 7
Average Treatment Effects (ATE) with and without Adjustments for Copiers: All Program Yearsa,b,c
Year One
Year Two
Year Three
Grade
AY: 2008/2009
AY: 2009/2010
AY: 2010/2011
T1
T2
T3
T1
T2
T3
T1
T2
T3
With Copying Adjustment
Tenth Grade
ATE
16.9
1.27
31.4
29.1
0.11
46.6
32.3
13.5
63.4
(s.e.)
(4.90) (5.74) (5.79)
(4.57) (5.34) (7.61)
(4.77) (5.54) (10.4)
P-value: TJ = T3
.010 <.001
.040 <.001
.002 <.001
Eleventh Grade
ATE
(s.e.)
P-value: TJ = T3

13.6 -4.84 18.6
(5.40) (5.50) (7.39)
.545
.004
-

29.7
(4.89)
.098

2.11
(6.05)
<.001

43.7
(8.33)
-

25.2 -2.00 42.1
(4.24) (4.31) (5.64)
.011 <.001
-

Twelfth Grade
ATE
(s.e.)
P-value: TJ = T3

9.63
4.71
28.8
(6.85) (6.58) (6.36)
.010 <.001
-

21.9
(5.04)
.078

-4.46
(6.10)
<.001

34.8
(6.46)
-

22.7
3.99
56.7
(7.49) (7.54) (15.1)
.015 <.001
-

No Copying Adjustment
Tenth Grade
ATE
18.5
1.11
32.3
(s.e.)
(5.02) (5.35) (6.18)
P-value: TJ = T3
.025 <.001
-

32.4
(5.24)
.073

0.31
(5.74)
<.001

54.7
(11.1)
-

41.5
15.9
83.4
(6.25) (6.16) (16.9)
.014 <.001
-

Eleventh Grade
ATE
(s.e.)
P-value: TJ = T3

22.4 -2.98 27.8
(7.22) (6.74) (9.93)
.639
.006
-

55.5
(7.51)
.403

6.17
(6.91)
<.001

67.4
(12.7)
-

51.3 -1.36 106.4
(9.05) (8.89) (25.6)
.037 <.001
-

Twelfth Grade
ATE
(s.e.)
P-value: TJ = T3

9.73
4.73
29.3
(7.04) (6.62) (6.67)
.011 <.001
-

36.0
-1.81
(7.32) (6.30)
.400 .<.001

44.6
(7.99)
-

42.3
7.33
90.2
(8.15) (7.98) (21.3)
.022 <.001
-

a.

b.
c.

Based on regressions that include school averages of 9th year ENLACE in each of the three grades
in the program year in which the test was taken, the school average 12th grade ENLACE for the
AY 2007/2008, region dummies and state dummies for states in which there was at least one
school in all treatment groups. Standard errors account for clustering at the school level.
Sample based on students who took ALI test in each year of possible enrollment in program years.
There are 11,896 observations in the 2006/07 cohort, 11,385 in the 2007/08 cohort, 11,314 in the
2008/09 cohort, 13,778 in the 2009/10 cohort and 17,813 in the 2010/11 cohort. One T2 school

missing pre-program 12th grade ENLACE scores.

Table 8
Average Treatment Effects by Gender and by 9th Grade ENLACE: 2008-09 Tenth Grade Cohort
Tenth Grade
Eleventh Grade
Twelfth Grade
(Year 1)
(Year 2)
(Year 3)
T1-C T2-C T3-C
T1-C T2-C T3-C
T1-C T2-C T3-C
Adjusted Score
Gender
Female
18.7
1.51
35.8
33.8
4.71
51.0
28.8
6.72
63.9
(5.65) (6.39) (5.30)
(5.62) (6.40) (7.43)
(7.85) (7.57) (15.8)
Male

15.0
1.32
33.0
(5.91) (6.42) (7.48)

25.3
(5.79)

-0.32
(6.64)

45.5
(9.98)

14.7 -1.10 63.7
(7.84) (9.03) (14.9)

15.0
1.95
26.8
(4.07) (4.49) (4.84)

24.4
(3.59)

2.11
(4.79)

33.4
(5.98)

23.6
4.75
50.7
(6.28) (6.32) (12.7)

Basic

18.2 -1.70 30.8
(5.92) (7.43) (7.71)

35.3
(5.95)

-0.15
(7.32)

48.9
(9.54)

22.5
2.72
57.4
(8.87) (8.76) (16.6)

Proficient or
Advanced

28.0
1.19
45.3
(12.5) (16.1) (17.5)

47.3
(13.5)

-2.12
(16.1)

58.1
(19.8)

45.6
17.9
70.2
(16.1) (17.7) (23.7)

Female

19.9
0.62
37.2
(5.87) (5.73) (5.76)

54.7
(7.54)

5.91
(6.54)

77.6
(9.94)

44.8
9.04
101
(8.93) (8.32) (22.9)

Male

17.1
2.09
34.6
(6.01) (6.42) (7.62)

55.2
(8.11)

5.90
(8.33)

76.2
(12.8)

37.2
2.21
99.4
(7.75) (9.76) (18.7)

16.4
1.44
28.8
(4.46) (4.87) (6.26)

45.4
(7.21)

2.94
(5.96)

65.3
(11.5)

43.9
6.89
97.0
(7.59) (7.92) (22.4)

Basic

21.0 -0.67 31.8
(6.10) (6.89) (7.90)

64.0
(8.85)

5.06
(8.38)

69.7
(14.8)

39.9
7.27
80.6
(9.32) (8.79) (21.2)

Proficient or
Advanced

27.8 -0.26 44.3
(12.4) (15.9) (17.5)

73.6
(16.0)

5.86
(17.0)

72.4
(22.1)

61.4
25.2
86.3
(17.6) (18.5) (26.7)

9th Grade
ENLACE
Pre-Basic

Unadjusted Score
Gender

9th Grade
ENLACE
Pre-Basic

a.

There are 5388 males, 5665 females, 4926 observations in the pre-basic category, 4294
observations in the basic category and 1223 observations in the proficient or advanced category.
Standard errors, in parentheses, account for clustering at the school level.

Table 9

Grade
Student:
Avg, hrs/wk study
math
Avg, hrs/wk study
non-math subjects
Frac. pay attention
>75% of time
Frac. never or almost
never text while doing
homework
Frac. never or almost
never watch TV while
doing homework
Frac. Gave Help to
Classmates
Frac. Report Putting
Much Effort
Teacher:
Frac. prepared
students for ALI test
Frac. helped students
outside of class to
prepare for ALI test

10

Student and Teacher Effort Measures by for Controls and Treatment/Control Difference: Year 3
C
T1 - C
T2 - C
11
12
10
11
12
10
11
12

4.68

4.45

4.53

5.56

5.48

5.32

.473

.479

.481

.423

.429

.415

.493

.517

.599

10

T3 - C
11

12

.199
(.095)
.109
(.122)
.070
(.022)
.109
(.023)

.408
(.135)
.189
(.122)
.048
(.021)
.093
(.028)

.385
(.124)
.250
(.156)
.042
(.024)
.056
(.027)

-.138
(.091)
-.161
(.129)
.015
(.028)
.023
(..026)

-.070
(.182)
-.134
(.168)
.007
(.030)
.004
(.028)

-.097
(.165)
-.040
(.153)
-.006
(.026)
-.007
(.028)

.397
(.112)
.152
(.122)
.101
(.028)
.126
(.024)

.301
(.135)
.074
(.134)
.070
(.023)
.097
(.022)

.370
(.127)
.168
(.127)
.050
(.032)
.061
(.022)

.498

.077
(.028)

.075
(.018)

.066
(.024)

-.021
(.025)

-.010
(.022)

-.010
(.020)

.088
(.026)

.093
(.022)

.060
(.027)

.608

.643

.466

.489

.486

.055
(.020)
.077
(.022)

.058
(.022)
.090
(.026)

.026
(.023)
.087
(.028)

-.017
(.020)
-.039
(.021)

-.014
(.019)
-.029
(.030)

-.041
(.028)
-.017
(.025)

.086
(.020)
.114
(.022)

.087
(.022)
.093
(.021)

.026
(.028)
.092
(.037)

.167

.260

241

.241

.220

.204

.202
(.103)
.338
(.104)

.181
(.121)
.339
(.126)

.211
(.107)
.453
(.102)

.182
(.091)
.341
(.103)

.155
(.106)
.390
(.111)

.111
(.114)
.391
(.122)

.412
(.106)
.435
(.098)

.256
(.110)
.554
(.092)

.176
(.098)
.482
(.103)

a. Standard errors, in parentheses, corrected for clustering at school level

Table 10
Pct. Receiving Payment and Incentive Payment Cost (Pesos) – Year Two

Pct. of Students Receiving Payment
Grade 10
For Own Performance
For Class Performance
Grade 11
For Own Performance
For Class Performance
Grade 12
For Own Performance
Mean Student Payment:
Grade 10
For Own Performance
For Class Performance
Total
Grade 11
For Own Performance
For Class Performance
Total
Grade 12
For Own Performance
Pct. of Teachers Receiving Payment
For Own Performance
For Class Performance

Treatment 3

Treatment 1

64.6
100.0

58.8
-

41.3
99.4

38.8
-

17.3

15.3

2,991
1,108
4,099

2,515
2,515

2,679
861
3,540

2,541
2,541

991

915

Treatment 2

97.2
100.0

93.5
-

15,330
3,779
19,109

6,332
6,332

3,872

-

Mean Director Payments:
Payment per Director

7,744

-

Incentive Payment Cost Per-Student

3,303

2,080

43

Amount controls would receive
Pct. of total

1,643
49.7

1,163
55.9

44
100

Mean Math Teacher Payment (FTE):
For Own Performance
For Other Teacher Performance
Total
Mean Non-Math (NM) Teacher and
Assistant Director (AD) Payments
Payment per FTE

