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Background / Context:
Description of prior research and its intellectual context.

Growing evidence suggests that teachers in developing countries often have weak or
misaligned incentives for improving student outcomes. In response, policymakers and
researchers have proposed performance pay as a way to improve student outcomes by tying
concrete measures like achievement scores to teacher pay (Lazear, 2003).

While evidence from randomized experiments generally indicates that performance pay
programs are effective at improving student achievement in developing countries, there has been
considerable variation in how much these programs affect student achievement. For example, a
performance pay program for teachers in India had positive/long-lasting impacts on achievement
scores (Muralidharan and Sundararaman, 2011; Muralidharan, 2011). Earlier studies from other
develoEing countries also showed positive but much smaller impacts (Glewwe et al., 2003; Lavy
2009).

One potential reason there may be considerable variation in impacts is because each
performance pay program was designed differently. Although, taken together, the evidence
suggests that performance pay holds promise for improving student achievement in developing
countries, the variation in impact suggests that there are more or less effective ways to design
performance pay. Because existing studies were conducted in various contexts and differ in a
number of dimensions, at present we are not able to determine how specific design features
affect the results. The first question pursued by our study is therefore the following: How should
a school system design performance pay programs to maximize gains in student achievement?

Another largely unanswered question is how performance pay programs affect the
achievement of different types of students. There are strong theoretical reasons to believe that
certain types of teacher incentives could benefit students at certain parts of the achievement
distribution (e.g. lower achieving students) more than other students (Neal, 2011). However, few
if any studies explore how different performance pay programs affect students at certain
segments of the achievement distribution more than others.

Purpose / Objective / Research Question / Focus of Study:
Description of the focus of the research.

We focus on a major design feature of performance pay programs that we believe has
never been evaluated systematically in an experimental context and may have large implications.
The design feature is alternative ways of linking performance pay to student achievement. For
example, in many developing countries, such as China, teachers have traditionally been rewarded
for the levels of their students’ achievement (e.g., the high the average achievement scores, the
more a teacher was paid). However, a trend in performance pay programs in developed countries
is to reward teachers for average gains in achievement scores. Performance pay for gains could
improve student achievement more than performance pay for levels, since gains better reflect

" In contrast, experimental studies of performance pay for teachers in developed countries show little or no impact
on student achievement (Fryer, 2011, Springer et al., 2010).
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teacher effort (Hanushek et al., 2010). We, therefore, first consider examine whether linking
teacher pay to student achievement gains is more effective than linking pay to levels.

Beyond using student achievement gains or levels, another way of linking performance
pay to student achievement adjusts for student background when creating performance
measures. Specifically, researchers have suggested using performance pay designs that relate
teacher rewards to the achievement gains of their students within appropriately defined
comparison sets (Neal, 2011). In particular, a pay for percentile program has been shown
(theoretically) to discourage teachers from focusing on children at the higher and middle
segments of the achievement distribution at the expense of children at the lower end of the
distribution (Neal, 2011). While the theory behind pay for percentile is compelling, it remains
empirically untested.

With these alternative ways of linking performance pay to student achievement in mind,
the goals of our study are to: (a) examine the impacts of different teacher performance pay
designs on student achievement, both for the average student and for students across the baseline
achievement distribution; (b) examine the mechanisms through which different teacher
performance pay designs affect student achievement (for the average student and for students
across the baseline achievement distribution).

Setting:
Description of the research location.

We conducted a large-scale randomized experiment in rural, northwest China.

Population / Participants / Subjects:
Description of the participants in the study: who, how many, key features, or characteristics.

We randomly sampled 216 schools from 16 nationally-designated “poverty” counties in Yulin
Prefecture (Shaanxi Province) and Tianshi Prefecture (Gansu Province). In each school, we
randomly sampled one grade 5 mathematics class (that by the time of the intervention was a
grade 6 mathematics class). Altogether, we sampled 8,892 students and their grade 6
mathematics teachers.

Intervention / Program / Practice:
Description of the intervention, program, or practice, including details of administration and duration.

Schools (grade 6 classes in schools) were exposed to four different treatments: (a) control (no
teacher incentive pay); (b) teacher incentive pay based on levels (Grade 6 teachers received a
performance pay contract stipulating rewards based on student achievement levels on endline
tests); (c) teacher incentive pay based on gains (Grade 6 teachers received a performance pay
contract based on student achievement gains from baseline and endline tests); (d) teacher
incentive pay based on pay-for-percentile (Grade 6 teachers received a performance pay contract
stipulating rewards based on student growth percentiles).

Performance pay contracts (the treatments described above) were given to teachers in September

2013. Teachers (depending on which treatment arm they were assigned to) received a detailed
training on their performance pay contract.
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Research Design:
Description of the research design.

To test the impacts of the different teacher performance pay designs discussed above, we
designed a cluster-randomized controlled trial. In this trial, schools were randomly allocated to 4
different treatment arms. The size of each treatment arm is as follows:

A. Control A. 52 schools
B. Levels incentive B. 54 schools
C. Gains incentive C. 56 schools
D. Pay for percentile incentive D. 54 schools

Note that the number of schools differ per treatment arm because our randomization was
stratified by counties that had varying numbers of schools.

Data Collection and Analysis:
Description of the methods for collecting and analyzing data.

Prior to the beginning of the trial (which took place when sample students were in their
sixth grade year), two baseline survey waves collected information on students. The first wave of
the student baseline survey was conducted in October 2011 (when sample students were at the
start of their 5™ grade year) and the second wave was conducted in May 2012 (at the end of
sample students’ 5™ grade year). During the each wave, we collected detailed information about
student and household characteristics (such as age, gender, parental education, parental
occupation, family assets, and siblings). Students were also given a 30 minute standardized exam
in math in each wave. During each survey wave, we also collected school-level information from
school administrators. For example, we collected information on school enrollments, facilities,
and distance from the county seat.

A baseline survey of teachers was also conducted in September 2013 (at the start of grade
6 for the students in our analytical sample). The survey collected information on teacher
background, including information on teacher gender, ethnicity, age, teaching experience,
teaching credentials, attitudes toward performance pay, and current performance pay. The
teacher survey also included psychometric scales to measure social preferences including
prosociality and inequality aversion. We also asked the teacher to indicate which of the sixth
grade students he or she was teaching and subjective expectations about each student’s potential
achievement gains. The teacher baseline survey took place before we provided the grade 6
teachers with performance pay contracts (in October 2013). Note that control group teachers did
not receive a performance pay contract.

We conducted our endline (post-treatment evaluation) survey in May 2014 (at the end of
grade 6 for the students in our analytical sample). The endline survey collected detailed
information from students, teachers, and school administrators. The information collected from
students included student, teacher and household behavioral responses to the teacher incentive
pay program (e.g. perceptions of teacher care/effort, teachers ability to manage classroom,
teacher practices (towards student), attitudes about math (math anxiety, math self-concept), time
spent on math studies each week, class ranking in math, curricula exposure in math, work in
other classes outside of math, parent involvement in schoolwork, seat position in class, etc. The
information collected from teachers was similar to the information collected during the baseline
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survey. A principal survey was also used to collect additional information on performance pay
policies and attitudes toward performance pay.

Findings / Results:
Description of the main findings with specific details.

Main impacts on achievement: Only “pay-for-percentile” incentives had a positive, statistically
significant impact on average student achievement. Teacher incentives based on “levels” or
“gains” were ineffective.

Secondary impacts on behavior: Pay-for-percentile incentives appeared to be effective because
they changed behavior: (a) Teachers exerted more effort in the classroom, covered more
challenging material and engaged students to improve their math performance; (b) Teachers were
more likely to be in contact with parents about the progress of their children. (c) Students were
more likely to see the importance of mathematics for their future studies and careers. By
contrast, “levels” incentives appeared to be ineffective because they did not lead teachers to
make changes in their behavior. Teachers that received “gains” incentives changed their behavior
more than teachers with “levels” incentives but less than teachers with “pay-for-percentile”
incentives.

Heterogeneous impacts of different incentive designs on students across the achievement
distribution: “Gains” incentives led teachers to only focus on certain types of students which led
to negligible learning (on average) across all students. By contrast, pay-for-percentile incentives
led to improvements for low, medium and high performers alike. As a result, pay-for-percentile
incentives led to score gains across all students (on average).

Conclusions:
Description of conclusions, recommendations, and limitations based on findings.

Our results show that the design of incentive pay matters. The results may have important

implications for how Teacher Performance Pay Policy can be implemented in China and in other
developing countries.
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