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PISA test sores in mathematics.

 Less than 10% of students score at or above the Proficient level 
on the 2008 national 9th grade Mathematics test and over 50% 
score at the Pre-Basic level.

ALI program designed to promote mathematics achievement 
through monetary incentives for performance on curriculum-based 
tests. 
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Effect sizes on test scores generally .10-.25 sd. 
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School Completion Rates (1996 1st grade entry cohort):

87% complete 6th grade – 82% enter 7th grade

65% complete 9th grade – 62% enter 10th grade

47% complete 10th grade

39% complete 11th grade

38% complete 12th grade
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Federal high schools (1,000 schools): 

Per-pupil expenditure  - 21,000 pesos

Average teacher monthly salary - 20,000 pesos

Pct. of high school students attending - 25%

Average annual tuition – 1,200 pesos



ALI Program

Pilot program period: AY 2008/09, 2009/10 and 2010/11.

Program participants: all students in 88 Federal high 
schools in Mexico – 24 of 31 states.

Overall design: Random assignment to three treatment 
groups of 20 schools each and 28 control schools 



School Selection

From the set of Federal high schools, 167 were selected that 

satisfied the following criteria: (i) not in first year of operation; (ii) 

only had one session; (iii) only morning session; (iv) technically-

oriented schools with either an agricultural or industrial focus; (v) 

located 10 miles or more from another Federal high school.

Original design was 120 schools, 4 treatment groups (20 schools 

each) and a control group (40 schools). 

After administering a baseline survey to those schools, it was 

discovered that 32 of the schools had multiple locations, some with 

as many as 8 sites and some 50 or more miles apart. Dropping 

those schools left 88, which were then re-randomized into the three 

treatment and one control group.
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Treatments

T3  (20 schools)

1. Payment to students based on individual 
performance and on performance of classmates.

2. Payment to mathematics teachers based on 
performance of students in their classes and of students 
in all other mathematics classes.

3. Payment to non-mathematics teachers based on 
performance of students in all mathematics classes.

4. Payment to principals and other administrators 
based on performance of students in all mathematics 
classes.



Randomization

School-based block randomization design. 

Nine blocks characterized by school size and graduation 

rates prior to the initiation of the program.

Within each block, schools are allocated randomly to the 

three treatment groups and the control group.









ENLACE scores are reported both standardized (mean=500, sd=100) and 
in four categories.

National figures include students who never attended high school.
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ALI Tests

The tests are based on the standardized curriculum for 
each grade and were produced especially for this project 
by a Mexican educational testing service (CENEVAL). 

Grade 10:   Algebra, Geometry and Trigonometry (class 
hours - 4hrs/wk) – 2.5 hour ALI examination

Grade 11: Analytical Geometry, Calculus (class hours -
4hrs/wk) – 2.5 hour ALI examination

Grade 12: Probability and Statistics, Applied Statistics 
(class hours - 5hrs/wk) – 2.5 hour examination on 12th

grade material, 1.25 hours each on 10th and 11th grade 
material.
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The initial test score for the tenth grade is the 
national 9th year mathematics ENLACE (curriculum-
based test).

The initial test score for the eleventh grade is the 
10th grade ALI curriculum test (except in first year –
9th grade ENLACE).
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group’s distribution of categorical scores on the 9th grade 

mathematics ENLACE.

The 11th grade test score cutoffs mimic the control 

group’s distribution on the 9th grade ENLACE in year 1 

and on the 10th grade ALI test in years 2 and 3.

The 12th grade test score cutoffs mimic the control 

group’s distribution on the 12th grade mathematics 

ENLACE. 
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Incentive Schedules: Performance of Others (T3)

In addition to the incentives based on own performance, 

Students receive an additional payment of one percent of the 

total amount received by all of the students in their class.

FTE mathematics teachers receives an additional payment of 

25 percent of the average (FTE) amount earned by the other 

mathematics teachers.

A FTE non-mathematics teacher receives a payment of 25 

percent of the average (FTE) amount earned by the 

mathematics teachers.

The principal of the school receives a payment of 50 percent of 

the average (FTE) amount earned by the mathematics 

teachers.



Attrition

- Attrition from the fall to spring terms and from year to 

year was not selective with respect to treatment status

There are existing incentive programs that pay students for 

attendance and the bonus from the ALI program is uncertain.

- Among students who enroll in both semesters, rates of 

ALI test-taking were highest in T1 and T3

For example, in year 2 among 11th grade students:

C: 87.9%, T2: 89.2%, T1: 92.7%, T3: 94.0%
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 One external monitor per classroom – one overall external 

supervisor in school.

 Teachers not present during test administration.

 Test answer sheets and test booklets collected by monitors at 

the end of the exam and returned to testing agency for scoring. 

 Despite these measures, we found evidence that led to a 

suspicion of student cheating.

 In some treatment schools, students and teachers received unusually high 

levels of incentive payments.

 Some answer sheets of students within the same classroom exhibited 

strings of matching correct and incorrect answers. 
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Analysis of Student Copying

Analysis performed by George Wesolowsky (professor emeritus, 

McMaster University) – uses method described in his J. of Applied 

Statistics (2000) article.

1. Statistical model determining probability that student i answers multiple 

choice question j incorrectly

Incorporates a parametric function of  the “difficulty” of the question              

and the “ability” of the student.

2. Determine for every pair of students and for each question, the probability 

that the two students will have the same answer (assume, e.g., that all wrong 

answers are equally likely).

3. The probability distribution of the number of matches is a compound 

binomial; approximated as normal.  

4. Choose a critical value for the number of observed matches. Reject the null 

of no copying if the number of matches exceeds the critical value. A  Bonferroni 

correction is used with a critical value such that the probability is one that at 

least one pair of students is falsely accused. 
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Lower Bound Estimate of Treatment Effect in Year 3:a

T3: 

31.1 standardized points for 10th grade

16.9 for 11th grade
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a. Adjusted for copying.
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A Caveat: Lack of Test-Taking Effort by Control Students

Assumption 2: 

a. test-taking effort of C students same in all years.

b. T1 effect is zero in year one only

Lower Bound Estimate of Treatment Effect in Year 3a:

T3:    46.5 standardized points for 10th grade

28.5 for 11th grade

47.1 for 12th grade

T1:    15.4 standardized points for 10th grade

11.6 for 11th grade

13.1 for 12th grade 

a. Uses treatment effects adjusted for copying.



Payment Outcomes





• Find large treatment effects for T1 and T3, which are 

treatments where incentives are also paid to students.

• Some adjustments were needed to account for greater 

cheating in the presence of monetary incentives

• Providing ALI incentives to students along increases test 

scores 0.2-0.3 std deviations.

• Providing incentives to students and teachers increases 

test scores by 0.3-0.6 std deviations

• Positive impacts across entire baseline test score 

distribution, similar impacts for males and females

• More evidence is needed on effectiveness of  alternative 

incentive schedules. 

Conclusions






