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In this review report, I will summarize Neal and Schanzenbach’s paper based on my presentation 

on April 18, and I will highlight some points that we discussed in class. My review proceeds 

according to the following outline:  

1. Research Question and Main Results 

2. Literature and Contribution of this Paper 

3. Theoretical Model 

4. Research Context and Data 

5. Empirical Strategy  

6. Result Summary 

7. Policy Implications 

Research Question and Main Results 

This paper investigates the distributional consequences of test-based accountability rules on 

students’ achievement in Chicago Public School (CPS) System. In particular, it tries to answer 

the following research questions:  

1. How do teachers allocate their efforts among different students in response to the change 

in rules in accountability systems which turn student test scores into school performance? 

2. How are students at different levels of prior achievement distribution affected differently 

when the proficiency targets are stringent as compared to when the targets are relatively 

easy to achieve? 

The authors provide results that characterize the distribution of test score changes among fifth 

graders in Chicago following the introduction of NCLB (No Child Left Behind) in 2002 as well 

as the fifth graders in 1998 following the introduction of a school accountability system that was 

similar to NCLB. Results reveal that students at the bottom of the distribution of achievement 

score the same or lower following the reforms, but students in the middle of the distribution 

score significantly higher. Moreover, there is mixed evidence of gains among students at the top 

of the distribution.  



 

The authors also present results for sixth graders tested in 1998 who are affected by Chicago’s 

plan to end social promotion. The students have to score above a threshold in order to avoid 

summer school, while the threshold is much lower than the cutoff scores used to determine 

school-level performance. The distribution of change in test scores for these students follow the 

similar pattern as for NCLB, but their gains are larger in each decile, and the least able students 

also have positive increases in their test scores.  

The results imply that stringent proficiency requirement in accountability system creates 

incentives for teachers/schools to shift resources away from the less able students to the students 

who have more realistic chances to achieve the targets.  

Literature and Contribution of this Paper 

According to the paper, there are three lines of literature on the effects of school accountability 

system. The first line is about the strategic behaviors of teachers/schools. The general idea is that 

if a worker is performing a complex job that involve many tasks, a pay-for-performance schemes 

often create incentives for workers to shift effort among the various tasks in ways that improve 

their own performance rating but may hinder the overall mission of the organization. For 

example, teachers can inflate scores without increasing students’ subject mastery (Holmstrom 

and Milgrom, 1991). The second line is on the distributional consequences. The accountability 

rules have been shown to reduce racial achievement gaps (Hanushek and Raymond, 2004). 

Furthermore, Reback (2008) and Burgess et. al. (2005) find that achievement gains are larger 

among students whose gains are likely to make larger marginal contribution to schools’ overall 

proficiency rating, resulting in lower gains among the least able students. The third line of 

literature lies on case studies. For example, Gillborn and Youdell (2000) coin the term 

Educational Triage to describe the phenomenon that teachers give special instructions to specific 

groups of students to maximize the number of students who perform above the thresholds. Case 

studies also reveal schools shift resources away from low performing students who have little 

chance of passing the threshold scores (Booher-Jennings, 2005; White and Rosenbaum, 2007). 

This paper is closely related to the second line of the literature. It examines how the rules of 

accountability systems affect teachers allocating their efforts among different students. However, 

it methodologically differs from all the existing literature they are the only authors who have 

access to the test scores of all the students in CPS starting in the early 1990s, which allows them 

to investigate the achievement growth prior and after the introduction of accountability. This data 

advantage also makes this paper the only study in literature with access to control groups.  

Theoretical Model 

Suppose there are N students in a school. For each student i,            , her ability is 

denoted by     and her score in accountability test is defined by            , where    is 



 

extra instruction and    is measurement error that is drawn from     , with unimodal density 

    . The authors do not consider the possible peer effects that might affect the achievement in 

test score. Instead, they assume that providing extra instruction is the only channel to increase 

individual scores given the initial abilities. The cutoff score is  ̅. The school’s problem is to 

minimize punishment and the cost from inputting effort:  
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When N is large, the expected number of students who fail in the school approximates the actual 

number. The authors do not address the socially optimal amount of effort per teacher or per 

student, so the implementation of accountability is expected to only induce more efforts, and 

they also assume there is no principal-agent problem during interactions between school 

principals and teachers.   is the penalty function and c is cost function, which both are assumed 

to be monotonically increasing and convex. The authors do not provide a convincing reason for 

assuming the convexity of the penalty function, but its convexity as well as the convexity of c, 

combined with the unimodal pdf     ,  can give the following important condition:  

 ̅      ̅      ̅       
   ̅       

       

It implies that the optimal investment can never cause one type to pass another in terms of 

effective skill (gaps cannot be eliminated or reversed). Its implications for empirical work are:  

1. The inequality condition  there could be strong incentives for schools to provide extra 

help to students in the middle of ability distribution, while fewer incentives to direct extra 

attention to those either are far below proficiency or already proficient. 

2. Different  ̅   higher standards increase the number of low-ability students who are 

ignored 

3. Different initial    schools with more able children provide a better condition, so the 

implementation of accountability rules might adversely affect relative teacher supply 

because more academic disadvantaged students raise the cost of meeting the proficiency 

target.  

Research Context and Data 

The authors use data in the years surrounding the introduction of two separate accountability 

systems in CPS. The timing and descriptions of the events are summarized in the timeline, as is 



 

shown in Figure 1. The three events are the summer school requirement in 1996 March, a district 

level accountability in the fall of 1996, and NCLB in 2001-2002. Besides, there is also a reform 

in the standardized test. Before 1999, CPS adopted the Iowa Test of Basic Skills (ITBS) as the 

primary assessment in reading and math, and they use different forms in different years. The 

authors concentrate on 1994, 1996 and 1998 when Form L was given. After 1999, the 3
rd

, 5
th

 and 

8
th

 grade students are required to take Illinois State Achievement Test (ISAT), so the authors 

select the 5
th

 graders in 2001-2002 academic year who are 3
rd

 graders in 1999, because it can 

make the NCLB results comparable with the 1996 reform for which the authors use the sample 

who take the same exam in a period with two years’ interval. The selection for grades and years 

is summarized in Table 1.  

Figure 1: Timeline for Summer School Requirement and Two Accountability Systems  

 

  Events 

Post-reform Sample 

(control) 

Pre-reform Sample 

(treatment) Exam 

Control Group Summer School 8th graders in 1998 6th graders in 1996 ITBS 

Treatment 

Groups 

1996 Reform 5th graders in 1996 3th graders in 1994 ITBS 

NCLB 5th graders in 2001 3th graders in 1999 ISAT 

Table 1: Summary of Sample 

 



 

Empirical Strategy 

For each group, the authors first divide the pre- and post-reform samples into ten cells based on 

the deciles of the pre-reform distribution of baseline achievement. For each cell, they run two 

regressions to predict the reading and math scores:  

                                                                    

where      is the score of student i in grade g on the assessment in subject k.  

Based on regression results, the authors predict the test scores  ̂    for each person in the post-

reform cohort, and calculate the differences between the predicted and actual values. Finally, 

they calculate the average of the differences for each of the cell, and plot the averages. 

Furthermore, using  ̂    and the cutoff score, they create dummy variables indicating whether 

the student score higher than the threshold, so the proficiency rate can be calculated for each cell.  

For the robustness check, the authors include gender, race and free lunch status in the regressions, 

and they also impose school fixed effects. For the placebo test, they describe changes in fifth-

graders between 2004 and 2005 in comparison to the effects for NCLB, and they also replace the 

outcome variable with scores from IGAP (Illinois Goals Assessment Program) test in 

comparison to summer school plan.  

Result Summary 

Effects of NCLB:  

For the students whose third-grade scores placed them in the bottom two deciles of the 1999 

achievement distribution, there is no evidence that NCLB led to higher ISAT scores in fifth 

grade in 2002. In contrast, students through 3
rd

 - 9
th

 grades all show significant positive gains. 

Students’ expected proficiency rates in math and reading both increase with their ranking in 

deciles. Students in the bottom three deciles have less than 10% chance of reaching the 

proficiency level. Comparing the proficiency rates and gains in scores, we are not surprised to 

find no evidence of increase in ISAT scores among students in the bottom two deciles, but we do 

find significant positive effects for students in the third decile. The theoretical model may 

accommodate this result: marginal gains are higher for students who are more academically 

disadvantaged. The cost function is convex, which means small investments in these children are 

inexpensive at the margin, so schools may find it optimal to make such investments even in 

students who are notably below the current proficiency standard. Furthermore, the results may 

reflect the spillover effects/peer effects that are not presented in the model.  

In the robustness check, the coefficients in all the regressions with more covariates are consistent  



 

with the figures. The bottom students have negative score gains in all the specifications. In the 

placebo test which runs from 2004 to 2005, there are sizable losses in reading and notable gains 

in math among top students, and there is no evidence of important gains in the middle of the 

distribution relative to the lower deciles. Theoretically, the gains in the placebo test should not 

significantly deviate from 0. The deviations may be due to changes in policy regimes that make 

test administration and curricular priorities different over time.  

Effects of 1996 reform:  

The results are very similar with NCLB, except the authors do not conduct placebo test for it.  

Effects of Summer School Plan:  

The results now reflect not only the efforts from teachers, but also efforts from students and 

parents who want to avoid summer schools. All the students show positive significant gains in 

their ITBS scores and students in the middle of the deciles still gain the most. The predicted 

proficiency rates are higher than the NCLB and the 1996 reform, implying that CPS set summer 

school cutoff scores lower such that even students at the bottom of the academic achievements 

face a significant chance of avoiding summer school.  

In the robustness check, regression models including more covariates and school fixed effects 

follow the similar patterns as the trends in the figures. However, models with dependent 

variables being indicators for scoring above either proficiency standards or the cutoff scores have 

coefficients following the same patterns in the figure, but with smaller magnitudes and 

significance. The explanation for this is that the vast majority of students have been able to avoid 

summer school without receiving extra help from teachers or working harder on their own, so 

extra efforts could easily produce noteworthy achievement gains while having small impacts on 

the average pass rates. In the placebo test, results from another low-stake test, the Illinois Goal 

Assessment Program (IGAP) test give the similar results.  

Policy Implications 

The model and empirical work presented above imply that an accountability system built around 

proficiency counts may not help students who are far above or far below the thresholds. To 

address this problem, the authors propose two alternative schemes: the index system and the 

value added system.  
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Here    is the maximum possible score on the assessment;  ̅ is the average performance in the 

school on a pervious assessment; the others follow the same definition. The two models do not 

direct effort toward a particular group of students, but they still have their own shortcomings. 

The indexing system is affected by prior student achievement, so disadvantaged communities 

may lose teachers if the goals are unattainable (Clotfelter et.al, 2004). The value added system 

has nosier measures that are sensitive to the choice of scale, so teachers may demand increases in 

other aspects of compensation if their standing is greatly influenced by measurement errors. So 

when designing an accountability system, policymakers have to face the trade-offs between 

benefits and a multiple of potential negative consequences.  
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