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Abstract: The paper studies the impacts of teacher pay-for-performance (P4P) reforms adopted 

with complementary human-resource management (HRM) practices on student achievement and 

workforce flows. Since 2005, dozens of Minnesota school districts in cooperation with teachers' 

unions implemented P4P as part of the state's Quality Compensation program. Exploiting 

district variation in participation status and timing, we find evidence that P4P-centered HRM 

reform raises students' achievement by 0.03 standard deviations. Falsification tests suggest that 

gains are causal. They appear to be driven especially by productivity increases among less-

experienced teachers. 

 

Executive Summary 

The potential to improve U.S. education through human-resource management (HRM) reforms 

centered on pay-for-performance (P4P) remains an open, active question for economists and 

policymakers. After decades of paying teachers almost solely on their education and experience, 

hundreds of U.S. school districts have begun measuring teacher performance in various ways, 

incorporating these measures into pay determination, and making complementary organizational 

changes. This paper reports new evidence on how teacher HRM reforms centered on P4P affect 

student achievement using Minnesota Department of Education and other data that, for each 

grade 3-8 student in a public school district during the academic years starting 2003-2009, allows 

us to follow each individual student’s reading and math achievement level over time. 

 

The state's introduction of its Quality Compensation program (Q-Comp) in 2005 induced many 

local school districts to change their HRM practices. Minnesota began offering local districts 

additional funding in return for districts' use of P4P contracts along with complementary HRM 

practices. Different districts applied for and joined Q-Comp each year. Dozens of districts have 

since implemented reform and hundreds of thousands of student-years have been taught in 

participating districts. As one of the nation's largest and longest-standing programs encouraging 

P4P-centered HRM reform, Q-Comp attracts significant policy and political attention, yet little is 

known about the effects of the reforms it spurred. This is the first study to use the Q-Comp 

program to study effects of reform on student achievement.  

 

We use a difference-in-difference framework to explain changes in achievement within student 

over time. We compare how, on average, a student's achievement level changed after her district 

adopted reforms compared to that same student’s average pre-adoption level, controlling for the 

average achievement change experienced by students whose districts did not adopt over the same 

period. The method allows us to credibly to isolate the effect of Q-Comp by controlling for other 

factors that impact student achievement, including any stable characteristics of each student, 

such as race, gender, parental education, etc. We find that the reforms spurred by Q-Comp 
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adoption raise average reading achievement by about 3% of a standard deviation on the state-

mandated MCA test and on the NWEA MAP tests used in some districts.
1
 Using average student 

growth on the NWEA as a benchmark, we estimate that 3% of a standard deviation is roughly 

equivalent to the gains made by a typical student in one month of schooling.
2
 We found that the 

longer a district has been in Q-Comp, the larger the gains in student achievement, rising to about 

7% of a standard deviation in districts that adopted at least 5 years prior. The figures on the 

following page illustrate this fact for MCA and NWEA reading achievement. The points labeled 

1, 2, 3 and 4+ show the average gains after being in the program for successive years relative to 

the district’s Q-Comp adoption year.
3
  

 

Q-Comp is not simply P4P. It is a bundle of HRM reforms including career ladders, professional 

development, and more frequent classroom observations. Even the P4P is not one dimensional. 

Teachers earn bonuses for individual, team and school-wide actions and outcomes. We worked 

to disentangle Q-Comp’s different components but could not find a clear story about which 

components were most important. We do find evidence that Q-Comp operates primarily by 

raising effectiveness among less experienced teachers. 

 

The average effect of Q-Comp on reading achievement is statistically significant but small in 

magnitude. The state will not be able to rely on Q-Comp as the sole tool for driving substantial 

improvements in test scores or substantial reductions in achievement gaps. However, the 

program appears cost-effective. The cost of educating one student in Minnesota over ten months 

is around $10,000, or about $1,000 per month per student. Q-Comp gets the same reading gain 

for only $260 per student. Using a different lens, we estimate a 5:1 benefit:cost ratio.
4
 This 

enables comparisons to other potential uses of limited funds. There are some programs that yield 

higher benefit cost ratios (i.e. Pre-K) but many programs that yield lower benefit cost ratios (i.e. 

reduced class size).

                                                           
1
 We only studied the effects on test scores because they are readily available, quantitative and unambiguously 

desirable outcomes. However, we do not mean to suggest that standardized test scores are the only relevant output of 

an educational system. Using data from two separate assessments (MCA and NWEA), we see that the gains do not 

appear to be driven by “teaching-to-the-test.” 
2
 Estimated effects on math are less precise. Results are consistent with a 3% of a standard deviation improvement in 

math scores but also with no effect. 
3
 We conduct various falsification tests to rule out differences in achievement trends leading up to adoption and also 

to check whether the motivation to apply for the program is more important than actually adopting the program. For 

instance, in Figure 1, the points labeled -7, -6…-2 present estimated “effects” of Q-Comp prior to Q-Comp 

adoption. If non-zero “effects” were observed prior to adoption, this would suggest that districts that go on to adopt 

Q-Comp were experiencing different achievement trends than districts that did not go on to adopt Q-Comp. Instead, 

we see that adopting and non-adopting districts were experiencing similar trends prior to adoption. Trends separate 

only after Q-Comp adoption. This kind of evidence supports the conclusion that Q-Comp adoption caused gains. 
4
 It is important to note that the benefits are social benefits -- they include a wide range of returns that accrue over a 

long period of time such as higher wages for the students and reduced spending on social assistance programs – that 

are discounted back to present value so we can make a meaningful benefit cost comparison. We find that, in the long 

run, the benefits to society well outweigh the cost of the program. The program is a good investment. We cannot 

say, however, that the program will "pay for itself" or anything of that nature because not all the benefits are realized 

by the state. 



 
(a) Estimated effects on MCA reading achievement in standard deviation units. 

 

 

 

 

 

 
(b) Estimated effects on NWEA MAP reading achievement in standard deviation units. 

 


