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Abstract

e No Child Le Behind (NCLB) Act has compelled states to design
school accountability systems based on annual student assessments. e
effect of this Federal legislation on the distribution of student achievement
is a highly controversial but centrally important question. is study
presents evidence on whether NCLB has influenced student achievement
based on an analysis of statelevel panel data on student test scores from the
National Assessment of Educational Progress (NAEP). is study identifies
the impact of NCLB by relying on comparisons of the test-score changes
across states that already had school accountability policies in place prior
to NCLB and those that did not. Results indicate that NCLB generated
statistically significant increases in the average math performance of 4th
graders (effect size = 0.22 by 2007) as well as improvements at the lower
and top percentiles. However, the authors do not find consistent evidence
that NCLB generated similarly broad improvements in reading achieve-
ment or achievement among 8th graders.
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1. Introduction 

 The No Child Left Behind (NCLB) Act is arguably the most far-reaching education-

policy initiative of the last four decades. The hallmark features of this Federal legislation, which 

was signed by President Bush in January of 2002, compelled states to conduct annual student 

assessments linked to state standards, to identify schools that are failing to make “adequate 

yearly progress” (AYP) towards achievement-based proficiency goals and to institute sanctions 

for chronically under-performing schools. A fundamental motivation for this reform is the notion 

that publicizing detailed information on school-specific performance and linking that “high-

stakes” test performance to the possibility of meaningful sanctions (e.g., public school choice, 

staff replacement, and school restructuring) can improve the focus and productivity of public 

schools. However, several critics have charged that test-based school accountability has several 

unintended, negative consequences for the broad cognitive development of children (e.g., 

Nichols and Berliner 2007). Critics have also pointed to evidence that achievement trends and 

white-minority achievement gaps have not changed recently as evidence that “the law’s 

sanctions don’t work” (Ravitch 2009). 

This study presents new evidence on whether NCLB influenced student achievement 

using state-level panel data on student test scores from the National Assessment of Educational 

Progress (NAEP). This study identifies the impact of NCLB by relying on comparisons of the 

test-score changes across states that already had school-accountability policies in place prior to 

NCLB and those that did not. Our results indicate that NCLB generated statistically significant 

increases in the math achievement of 4th graders (effect size = 0.22 by 2007) and that these gains 

were concentrated among white and Hispanic students and among students at all levels of 
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performance. However, our evidence suggests that NCLB had more narrow (or non-existent) 

effects on reading achievement and achievement among 8th graders. 

Section 2 briefly reviews the literature on school accountability and NCLB and situates 

the contributions of this study within that literature. Sections 3 and 4 discuss the methods and 

data used in this study. Section 5 summarizes the key results and robustness checks. Section 6 

concludes. 

2. Prior Literature on the Effects of School Accountability and NCLB 

NCLB mandated that states implement several forms of school-focused accountability. 

For example, NCLB requires annual testing of public-school students in reading and 

mathematics in grades 3 through 8 (and at least once in grades 10-12) and that states rate schools, 

both as a whole and for key subgroups, with regard to whether they are making “adequate yearly 

progress” (AYP) towards their state’s proficiency goals. Schools that fail to make AYP for two 

consecutive years are identified as needing improvement and can be subjected to increasingly 

severe sanctions that can include allowing students to enroll elsewhere and the closure or 

reconstitution of the school. 

Several states protested the introduction of NCLB, arguing that these federally mandated 

reforms were likely to be both costly to implement and educationally unproductive. Interestingly, 

several states also argued that NCLB “needlessly duplicates” their previously developed school 

accountability systems (Dobbs 2005). A number of research studies have evaluated the 

achievement consequences of accountability policies by exploiting this variation in state policies 

prior to the introduction of NCLB.1  For example, Carnoy and Loeb (2002) found that the within-

                                                
1 Several studies have also focused on district or state-specific evaluations. See Figlio and Ladd (2008) for a review 
of this literature. 
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state growth in student performance on the math NAEP between 1996 and 2000 was larger in 

states with higher values on an accountability index, particularly for Black and Hispanic students 

in 8th grade.2  

Similarly, Hanushek and Raymond (2005) evaluated the impact of state school-

accountability policies on state-level NAEP math and reading achievement measured by the 

difference between the performance of a state’s 8th graders and that of 4th graders in the same 

state four years earlier. This gain-score approach applied to the NAEP data implied that there 

were two cohorts of state-level observations in both math (1992-1996 and 1996-2000) and 

reading (1994-1998 and 1998-2002).  

Hanushek and Raymond (2005) classified state accountability policies as either “report-

card accountability” or “consequential accountability.” Report-card states provided a public 

report of school-level test performance. States with consequential accountability both reported 

school-level performance and could attach consequences to that performance. The types of 

potential consequences states could implement were diverse. However, virtually all of the 

accountability systems in consequential-accountability states included key elements of the 

school-accountability provisions in NCLB (e.g., replacing a principal, allowing students to enroll 

elsewhere, and the takeover, closure, or reconstitution of a school). Hanushek and Raymond 

(2005) note that “all states are now effectively consequential accountability states (at least as 

soon as they phase in NCLB).” 

 Hanushek and Raymond (2005) find that the within-state timing of the introduction of 

consequential accountability implied statistically significant increases in the gain-score 

measures. The achievement gains implied by consequential accountability were particularly large 

                                                
2 The accountability index constructed by Carnoy and Loeb (2002) ranged from 1 to 5 and combined information on 
whether a state required student testing and performance reporting to the state, whether the state imposed sanctions 
or rewards and whether the state required students to pass an exit exam to graduate from high school. 
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for Hispanic students and, to a lesser extent, White students. However, the estimated effects of 

consequential accountability for the gains scores of Black students were statistically insignificant 

as were the estimated effects of report-card accountability. Hanushek and Raymond (2005) argue 

that these achievement results provide support for the controversial school-accountability 

provisions in NCLB because those provisions are so similar to the consequential-accountability 

policies that had been adopted in some states.  

The broad interest in understanding whether NCLB has influenced the distribution of 

student achievement, both overall and for key subgroups, has motivated careful scrutiny of the 

most recent trend data. For example, in a report commissioned by the U.S. Department of 

Education’s Institute of Education Sciences (IES), Stullich, Eisner, McCrary and Roney (2006) 

note that achievement trends on both state assessments and the NAEP are “positive overall and 

for key subgroups” through 2005. Similarly, using more recent data, a report by the Center on 

Education Policy (2008) concludes reading and math achievement measures based on state 

assessments have increased in most states since 2002 and that there have been smaller but similar 

patterns in NAEP scores. Both reports were careful to stress that these national gains are not 

necessarily attributable to the effects of NCLB. However, a press release from the U.S. 

Department of Education (2006) pointed to the improved NAEP scores, particularly for the 

earlier grades where NCLB was targeted, as evidence that NCLB is “working.” 

Other studies have taken a less sanguine view of these achievement gains. For example, 

Fuller, Wright, Gesicki, and Kang (2007) are sharply critical of relying on trends in state 

assessments, arguing that they are subject to spurious variation as states adjust their assessment 

systems over time. They also document a growing disparity between student performance on 

state assessments and the NAEP since the introduction of NCLB and conclude that “it is 
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important to focus on the historical patterns informed by the NAEP.” Using NAEP data on fourth 

graders, they conclude that the growth in student achievement has actually become flatter since 

the introduction of NCLB. Similarly, an analysis of NAEP trends by Lee (2006) concludes that 

reading achievement is flat over the NCLB period while the gains in math performance simply 

tracked the trends that existed prior to NCLB. 

Several more recent studies have directly assessed the achievement consequences of 

NCLB through analyses of student-level data. Most of these studies have focused on the 

distributional consequences of NCLB within particular cities and states and using data that are 

exclusively from the post-NCLB period. For example, Neal and Schanzenbach (in press) present 

evidence that, following the introduction of NCLB in Illinois, the performance of Chicago school 

students near the proficiency threshold (i.e., those in the middle of the distribution) improved 

while the performance of those at the bottom of the distribution of was the same or lower. 

Similarly, using data from the state of Washington, Krieg (1998) finds that the performance of 

students in the tails of the distribution is lower when their school faces the possibility of NCLB 

sanctions. However, in a study based on data from seven states over four years, Ballou and 

Springer (2008) conclude that NCLB generally increased performance on a low-stakes test, 

particularly for lower-performing students. Their research design leveraged the fact that the 

phased implementation of NCLB meant that some grade-year combinations mattered for 

calculating AYP while others did not. 

The results presented in this study contribute to the existing literature in at least three 

critical ways. First, by using state-year NAEP data, this study relies on consistent measures of 

student achievement that are more nationally representative and that span the periods both before 

and after the implementation of NCLB. Second, by relying on the “low-stakes” NAEP data 



6

rather than the “high-stakes” data from state assessments, this study’s results are comparatively 

immune to concerns about whether policy-driven changes in achievement merely reflect 

“teaching to the test” rather than broader gains in cognitive performance. Third, this study adopts 

an alternative identification strategy based on comparing the achievement changes in states 

where NCLB catalyzed a new state-level school-accountability system relative to the 

corresponding changes in states consequential school-accountability policies had already existed. 

 It should be noted that this approach is broadly similar to one used in an earlier study by 

Lee (2006), which used hierarchical linear models (HLM) to compare the post-NCLB 

achievement trends across states with and without prior (i.e., “first-generation”) accountability 

policies. Lee (2006) concluded that NCLB did not have any achievement effects. However, the 

study by Lee (2006) might be underpowered both because it could only use the NAEP data since 

2005 and because HLM models may fail to exploit the precision gains associated with 

conditioning on state fixed effects.3 Conditioning on state fixed effects may also be important 

because of changes over time in the composition of states participating in NAEP testing.  

3. Methods 

Many observers have pointed to national time trends in student achievement to gauge the 

impact of NCLB.  Figures 1-4 present national trends on the Main NAEP from 1990 to 2007 for 

4th grade math, 4th grade reading, 8th grade math and 8th grade reading respectively.  The dashed 

horizontal line in 2002 visually identifies the point at which NCLB was implemented.  These 

figures suggest that NCLB may have had some positive effects on 4th grade math achievement 

                                                
3 In fact, like our study, Lee (2006, Table C-7) finds evidence for a positive NCLB effect on math scores among 4th

graders. Lee (2006, page 44) dismisses these results because they become statistically insignificant after 
conditioning on additional covariates. However, the estimated NCLB effect actually increases by roughly 20 percent 
after conditioning on these controls so the insignificance of this estimate reflects a substantial loss of precision in the 
saturated specification. 



7

but, with a few exceptions, provide little evidence of impacts in the other three grade-subject 

combinations.4  Figures 5-8 show similar trends for math and reading achievement on the Long-

Term Trend NAEP for 9- and 13-year olds from the 1970s through 2004.  These data tell a 

similar story.   

Given the myriad of other social, economic and educational factors occurring over this 

time period, however, it is not clear that one should draw strong causal inferences from these 

data.  For example, the nation was suffering from a recession around the time NCLB was 

implemented, which may have been expected to reduce student achievement in the absence of 

other forces.  Conversely, there were a number of national education policies or programs that 

may have influenced student achievement at this time.  For example, the National Council of 

Teachers of Mathematics (NCTM) adopted new standards in 2000, which likely shifted the 

content of math instruction in many elementary classrooms over this period (NCTM website).  

Similarly, the Reading Excellence Act of 1999 (the precursor to the Reading First program 

within NCLB) provided more than $750 million to states and LEAs to adopt scientifically-based 

instructional practices and professional development activities (Moss 2006).   

3.1 Comparative Interrupted Time Series 

To circumvent these concerns, we rely on a comparative interrupted time series (CITS) 

approach (also known as an interrupted time series with a non-equivalent comparison group).  

Specifically, we compare the deviation from prior achievement trends among a “treatment 

group” that was subject to NCLB with the analogous deviation for a “comparison group” that 

was arguably less affected by NCLB.  The intuition is that the deviation from trend in the 

comparison group will reflect other hard-to-observe factors (e.g., the economy, other education 
                                                
4 One exception is a noticeable improvement in 8th grade math scores among African-Americans. 
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reforms) that may have influenced student achievement in the absence of NCLB.  This strategy 

has a long tradition in education research (see, for example, the discussion in Bloom 1999 and 

Shadish et al. 2002), and has been used recently to evaluate reforms as diverse as Accelerated 

Schools (Bloom et al. 2001) and pre-NCLB accountability policies (Jacob 2005).   

As discussed in more detail below, there are several important threats to causal inference 

in a CITS design.  One such example involves the endogenous student mobility, as might occur 

if NCLB caused families to leave or return to the public schools.  If this NCLB-induced mobility 

were random with respect to characteristics influencing achievement, it would not be a concern.  

On the other hand, if the most motivated parents pulled their children from public schools at the 

onset of NCLB, the resulting compositional change may have decreased student achievement in 

the absence of any changes to the schools themselves.  A similar concern arises if NCLB induced 

states to selectively change the composition of students tested for the NAEP (e.g., increasing 

exclusion rates).    

It is worth noting that all NCLB-induced changes do not necessarily invalidate our 

research design.  For example, states may have responded to NCLB by increasing funding for 

schools, or instituting kindergarten testing for early identification of at-risk students.  In this 

case, one could still interpret the estimates presented below as the causal “net” effect of NCLB, 

where funding and early identification are viewed as mechanisms through which the policy 

operated.  Of course, if one wanted to ascertain the impact of specific components of NCLB (i.e., 

sanctioning schools, school choice provisions), one would need to adopt an alternative strategy.   

The central challenge for any CITS design is to identify a plausible comparison group.  In 

the case of NCLB, this is particularly difficult.  As noted earlier, the policy was signed into law 

in January 2002 and implemented nationwide in the 2002-03 school year.  It applied to all 



9

schools receiving federal Title I fund, which in practice meant that all states and school districts 

were subject to the provisions of the law.   

3.2 Catholic versus Public Schools 

One potential comparison group is the set of Catholic schools in the U.S (Jacob 2008).  

While Catholic (and other private) schools do receive federal Title I funding and are thus entitled 

to participate in NCLB, a recent federal study indicates that few if any Catholic school students 

participate in the program (DOE 2007).  One key reason is that very few students in these 

schools are eligible for free or reduced price lunch and are thus not affected by NCLB.  Another 

reason is that Catholic schools have traditionally had little interaction with state DOEs or local 

LEAs, and thus were not well informed about the details of the legislation.   

Figures 9 and 10 show achievement trends for public and Catholic school students from 

the national NAEP.  In Figures 9 we see that students in Catholic schools outperformed their 

counterparts in public schools over the entire period 1990-2007.  While both groups showed 

increasing achievement during the pre-NCLB period, public school students (particularly in 4th

grade) experienced a shift in achievement in 2003 and continued at roughly the same slope 

afterwards.  Students in Catholic schools, by contrast, experienced no such shift and achievement 

trends appeared to flatten for this group after 2003.  These comparisons reinforce the story told 

by the earlier figures – that is, a modest positive impact for 4th grade math and a potential 

(smaller) effect for 8th grade math.  Figure 10 suggests a similar pattern for reading – potentially 

positive impacts in 4th grade, but no evidence of impacts at 8th grade.  

As mentioned above NCLB-induced compositional changes in Catholic or public schools 

could comprise this design. To explore this, Figure 11a shows trends in public and Catholic 
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elementary school enrollment. To facilitate interpretation of the trends, the y-axis measures the 

natural logarithm of enrollment, demeaned by the initial year (1992) value so that both trends are 

zero in 1992 by construction.  The trends thus reflect percent changes relative to 1992 in each 

sector.  Catholic enrollment declined slightly prior to NCLB, but then dropped by nearly 10 

percent between 2002 and 2004, and fell an additional 7 percent between 2004 and 2006.  In 

contrast, public school enrollment increased steadily prior to NCLB, and leveled off following 

2002. Figure 11b important differences across sectors in pupil-teacher ratios following 2002 

(relative to prior trends).  Pupil-teacher ratios in public schools appeared to increase modestly in 

absolute terms (relative to steady decline in prior years) while ratios in Catholic schools dropped 

relative to prior trends.  Together, these figures are consistent with enrollment shifts from 

Catholic to public schools around the time of NCLB, possibly in response to the economic 

downturn.  

While these figures raise important concerns, only non-random enrollment shifts related 

to student achievement (e.g., the most or least capable students switched from Catholic to public 

schools) will comprise the validity of the inferences above. Figures 12a-c show trends in the 

racial composition within public and Catholic schools over this time period.  While there are no 

notable differences across sectors in terms of post-NCLB changes, it is still possible that the 

composition of each sector was changing in important ways that are not easily captured by race 

or other student demographics.  

In summary, the comparison of Catholic versus public schools provides some suggestive 

evidence that NCLB increased math achievement in 4th (and to a lesser extent in 8th) grade, but 

the possibility of selective compositional changes limit the confidence one can place on the 

conclusions. 
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3.3 Early vs. Late Adopters of Accountability  

A second approach is to compare trends in student achievement across states that had 

varying degrees of experience with consequential school accountability prior to NCLB.  The 

intuition behind this approach is that NCLB represented less of a “treatment” in states that had 

adopted NCLB-like school accountability policies prior to 2002. To the extent that NCLB had 

positive or negative effects on measured student achievement, we would expect to observe those 

effects most distinctly in states that had not previously introduced similar policies. 

Here we are assuming that the effect of pre-NCLB school accountability policies is 

comparable to the effect of NCLB – that is, the two types of accountability regimes are similar in 

the most relevant respects.  To ensure that this is the case, we categorize states according to the 

features of the their own accountability policies that most closely resemble the key aspects of 

NCLB.  For example, we do not consider states, which merely required districts to inform 

parents of school achievement through report cards to have adopted pre-NCLB accountability.  

Of course, it is possible that prior experience with school accountability may have prepared a 

state to respond even more effectively to NCLB.  To the extent that this phenomenon dominates, 

our estimates will understate any positive effects of NCLB.5    

Following the intuition of this comparative interrupted time series design, we estimate the 

following regression model: 

(1)

Yst = β0 + β1YEARt + β2NCLBt + β3 YR _ SINCE _ NCLBt( )+

β4 Ts × YEARt( )+ β5 Ts × NCLBt( )+ β6 Ts × YR _ SINCE _ NCLBt( )+

β7 Xst + μs + ε st

where Yst is NAEP-based measure of student achievement for state s in year t, YEARt is a trend 

variable (defined as YEARt – 1989 so that it starts with a value of 1 in 1990), and NCLBt is a 
                                                
5 More generally, this phenomenon would suggest the presence of heterogeneous treatment effects, which our model 
rules out.   
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dummy variable equal to one for observations from the NCLB era.  For the the majority of our 

analysis, we assume the NCLB era begins in the academic year 2002-03, which was effectively 

the first year of full implementation since the legislation was signed into law in January 2002.  In 

sensitivity analyses, we demonstrate that our results are robust to models that assume NCLB 

began in 2002 or even 2001.  

YR_SINCE_NCLBt  is defined as YEARt – 2002, so that this variable takes on a value of 1 

for the 2002-03 year, which corresponds to the 2003 NAEP testing.  Ts is a time-invariant 

variable that reflects the extent to which NCLB was a novel form of school accountability in 

state s and Xst represents covariates varying within states over time (e.g., per pupil expenditures, 

NAEP test exclusion rates, etc.).  The variables, μs and εst represent state fixed effects and a 

mean-zero random error respectively. 

 The variable, Ts, can be thought of as simply identifying “treatment” states. For example, 

in our most basic application, Ts is a dummy variable that identifies whether a given state had not

instituted consequential accountability prior to NCLB. This regression specification then allows 

for an NCLB effect that can be reflected in both a level shift in the outcome variable (i.e., β5) as 

well as a shift in the achievement trend (i.e., β6).  Thus, the total estimated NCLB effect as of 

2007 would be β̂5 + 5 × β̂6 . 

 This approach effectively compares the level and trend differences during the NCLB era 

across states that did and did not have a prior experience with school accountability. However, 

this simplistic definition of Ts could lead to somewhat attenuated estimates of NCLB’s effects 

because it includes in the “control” group several states that had implemented school 

accountability only shortly before the onset of NCLB. That is, the “control” group includes some 

states for which the effects of prior state policies and NCLB are intertwined.  



13

One approach to this concern is to simply omit states that adopted state accountability 

within several years of NCLB.  However, this approach has two important disadvantages: (1) it 

reduces our statistical power and (2) it requires one to make largely arbitrary decisions about 

which states to omit from the analysis.  As an alternative, we estimate a model in which we 

define Ts as a measure of NCLB’s treatment intensity. To do so, we define Ts as the number of 

years during our panel period that a state did not have school accountability.  As a practical 

matter, we show that all of these approaches generate quite similar results.  

4. Data 

4.1 The National Assessment of Educational Progress (NAEP) 

This analysis uses data on math and reading achievement from the state-representative 

NAEP.  Because our identification strategy depends on measuring achievement trends prior to 

NCLB, we limit our sample to states that administered the state NAEP at least two times prior to 

the implementation of NCLB.  Because so few states administered the 8th grade math exam in 

1990, when looking at math we focus on the pre-NCLB years of 1992, 1996 and 2000.  For 

reading, we focus on 1994, 1998 and 2002.  We chose to include 2002 as a pre-NCLB data point 

in our analysis because, given the timing of the passage and implementation of the law, it seems 

unlikely that Spring 2002 scores could have been substantially influenced by NCLB.  All states 

administered NAEP in 2003, 2005 and 2007.   

Our final sample includes 39 states (227 state x years) for 4th grade math, 38 states (220 

state x years) for 8th grade math, 37 states (249 state x years) for 4th grade reading and 34 states 

(170 state x years) for 8th grade reading.  A complete list of states in our sample can be found in 
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Appendix Table 1.6   Since our estimates will rely on achievement changes across these states 

over time, it is worth exploring how representative these states are with respect to the nation.  

Table 1 presents some descriptive statistics that compare our analysis sample to the nation as a 

whole.  With a few exceptions, our analysis sample closely resembles the nation in terms of 

student demographics and NAEP achievement.  

4.2 School Accountability Policies Before NCLB 

The research design used in this study relies on identifying states that had already 

implemented school-accountability policies similar to NCLB as well as the timing of those 

policies. To determine the pre-NCLB accountability policies of each state, we relied on a number 

of different sources including three recent studies of state accountability policies (Carnoy and 

Loeb, 2002; Lee and Wong, 2004; Hanushek and Raymond, 2005). The taxonomy developed by 

the more recent Hanushek and Raymond (2005) study is particularly salient in this context 

because it most closely tracked the key school-accountability features of NCLB. More 

specifically, Hanushek and Raymond (2005, Table 1) identified 25 states, which implemented 

“consequential accountability” prior to NCLB by coupling the public reporting of data on school 

performance to the possibility of meaningful sanctions based on that performance. We reviewed 

their coding with information from a variety of sources including the Quality Counts series put 

out by Education Week (1999), the state-specific “Accountability and Assessment Profiles” 

assembled by the Consortium for Policy Research in Education (Goertz and Duffy 2001), annual 

surveys on state assessment programs fielded by the Council of Chief State School Officers 

                                                
6 In order to ensure that we are accurately capturing the pre-NCLB trends, in addition to requiring that a state have at 
least two NAEP scores prior to 2003, we also require that states in our math sample participated in the 2000 NAEP 
and states in our reading sample participated in both the 1998 and 2002 NAEP.  However, as shown in Table 4, our 
results are not particularly sensitive to this sample restriction. 
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(CCSSO), information from state Department of Education web sites, Lexis-Nexis searches of 

state and local newspapers, and conversations with academics and state officials in several states. 

Our review generally confirmed their coding for the existence and timing of these state 

accountability policies. Furthermore, our review indicated that these pre-NCLB school-

accountability systems closely resembled the state policies shaped by NCLB in both rating 

school performance and in attaching the possibility of invasive sanctions to those ratings (e.g., 

takeover, closure, reconstitution, replacing the principal and/or allowing student mobility). 

However, there are also a few notable distinctions between our classification of consequential-

accountability states (Table 2) and the coding reported by Hanushek and Raymond (2005).  

First, we reviewed a small number of states that were not included in the study by 

Hanushek and Raymond (2005) and identified two (i.e., Illinois and Alaska) that implemented 

consequential accountability in advance of NCLB (i.e., in 1992 and 2001, respectively). Second, 

our review suggested that the timing of consequential-accountability policies differed from that 

reported by Hanushek and Raymond (2005) in four states: Connecticut, New Mexico, North 

Carolina and Tennessee. We identified Connecticut as implementing consequential 

accountability in 1999 (i.e., with the adoption of Public Act 99-288) rather than in the early 

1990s. While Connecticut reported on school performance in the early 1990s, it only rated 

schools that were receiving Title I schools and schools for which a district made a request during 

this period. We also identified New Mexico as implementing school accountability (i.e., rating 

school performance and providing financial rewards as well as the threat of possible sanctions) 

with the 1998 implementation of the Incentives for School Improvement Act rather than in 2003. 

We identified North Carolina as implementing school accountability in 1996 under the “ABCs of 

Public Education” rather than in 1993. We identified Tennessee as implementing consequential 
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school accountability in the fall of 2000 rather than in 1996. While Tennessee did begin 

reporting school performance in 1996, it did not rate schools, identify low performers or attach 

other school-level consequences until the State Board of Education approved a new 

accountability system in 2000. 

Third, there are four additional states (Indiana, Kansas, Wisconsin and Virginia), which 

are identified as having consequential accountability in our baseline coding but could be viewed 

as marginal cases. Hanushek and Raymond (2005) identified both Wisconsin and Virginia as 

having consequential accountability prior to NCLB. However, in both Wisconsin and Virginia, 

the available state sanctions appear to have been clearly limited to school ratings. For example, 

Education Week (1999) notes that “Wisconsin law strictly limits the state's authority to intervene 

in or penalize failing schools.” Similarly, Virginia began identifying low-performance schools 

through an accreditation system that became effective during the 1998-99 school year. However, 

because of limited state authority, the loss of accreditation was not clearly tied to the possibility 

of other explicit school sanctions (e.g., school closure).  

Hanushek and Raymond (2005) also identify Indiana and Kansas as introducing report-

card, rather than consequential, accountability prior to NCLB (i.e. in 1995). However, in addition 

to school-level performance reporting, Kansas had an accreditation process that rated schools 

and could culminate in several possible sanctions for low-performing schools (e.g., closure). 

Furthermore, Education Week (1999) indicated that, in addition to rating schools, Indiana 

rewarded high performing schools and state officials viewed vague state statutes as suggesting 

they could also close low-performing schools. In our baseline coding, we identify all four of 

these states as having consequential accountability prior to NCLB. However, we also report the 

results of a robustness check in which these designations are switched.  
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5. Results 

5.1 Achievement Trends by Pre-NCLB Accountability Status  

Before presenting formal estimates from equation (1), we show the trends in NAEP 

scores by pre-NCLB accountability (Figures 13-16).  In each case, we present trends for three 

groups: states that adopted school accountability between 1994 and 1998; states that adopted 

school accountability between 1999 and 2001; and states that did not adopt school accountability 

prior to NCLB. The dots reflect the simple mean for each group x year, and the connecting lines 

show the predicted trends from the model described above.  

Consider first Figure 13a, which shows trends in 4th grade math achievement.  We see 

that in 1992, states that never adopted accountability scored roughly 5 scale points (.18 standard 

deviations) higher on average than other states.  While all states made modest gains between 

1992 and 2000, the states that adopted accountability policies prior to 2001 experienced more 

rapid improvement during this period.  Indeed, this is the type of evidence underlying the 

conclusions in Carnoy and Loeb (2002) and Hanushek and Raymond (2005).  Mean achievement 

in all three groups jumped noticeably in 2003, although relative to prior trends, this shift was 

largest among the “no prior accountability” group, which had the most modest prior trend.  

Interestingly, there was less noticeable change in the growth rates across period.  In particular, 

for the two groups that had adopted prior accountability, the slope from 2003 through 2007 

appears roughly identical to the slope from 1992 to 2000.  The trends for percent of students 

meeting the basic standard, shown in Figure 13b, are similar.  These figures suggest that NCLB 

had a positive impact on 4th grade math achievement.   

The trends for 8th grade math (Figure 14) are similar to those for 4th grade math, but 

somewhat less clear in showing a positive achievement effect.  In particular, the late adopters 
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(1999-2001 group) look quite similar to the never adopters in terms of prior trends and post-

NCLB deviations.   

The pattern for 4th grade reading in Figure 15 is much less clear.  The pre-NCLB reading 

trends for all three groups are much noisier than the math trends, with all groups experiencing a 

decline in achievement in 1994, little change in 1998 (relative to 1992) and then very large gains 

in 2002.  Both “early adopter” groups show little if any increase relative to trend.  In contrast, the 

no accountability group saw a steeper growth rate post-NCLB, suggesting the possibility of a 

modest improvement relative to the other groups (and thus a modest positive impact of NCLB).  

It is worth noting, however, that if one focuses on the 8 years surrounding NCLB adoption (1998 

to 2007), there is no evidence of any NCLB effect.  The trends for 8th grade reading (Figure 16) 

show no evidence of any effects. (Note that the graph is scaled to accentuate what are really quite 

small absolute changes from year to year.) 

5.2 Estimation Results  

 Table 3 shows our baseline estimates of equation (1).  The outcome measure in all cases 

is the mean scale score.  All models include linear and quadratic terms for the state-year 

exclusion rate as well as state fixed effects.  Standard errors clustered at the state level are shown 

in parentheses.  In Panel A, we define our treatment group to include only states that did not 

adopt school accountability prior to NCLB.  Consistent with the earlier figures, we find that 

NCLB increased 4th grade math achievement by roughly 4.7 points by 2007 in states with no 

prior accountability relative to other states.  Given a standard deviation of 31, this reflects an 

effect size of .15.  We find no effect for 8th grade math or reading and a small but significant 

effect for 4th grade reading.   
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 As discussed earlier, the inclusion of late adopting states may understate any positive 

effects of NCLB.  Hence, in panel B we estimate the same models but exclude states that 

adopted school accountability policies between 1999-2001.  This nearly doubles the size of the 

4th grade math effect, and leads to a 5.2 (.14 standard deviation) effect for 8th grade math.  

Unfortunately, this approach reduces the precision of our estimates and relies on a somewhat 

arbitrary decision of which states to exclude.   

 For this reason, our preferred specification, shown in panel C, relies on a continuous 

treatment measure.  Here we define the treatment as the years without prior school 

accountability, starting in 1990-91.  Hence, states with no prior accountability have a value of 

11.  Illinois, which adopted its policy in the 1992-03 school year, would have a value of 2.  

Texas would have a value of 4 since its policy started in 1994-95, and Vermont would have a 

value of 9 since its program started in 1999-2000.  The total effect we report is the impact of 

NCLB in 2007 for states with no prior accountability relative to states that adopted school 

accountability in 1997 (the mean adoption year among states that adopt prior to NCLB).  The 

results suggest moderate positive effects for 4th grade math and smaller effects for 8th grade math 

that are not statistically different than zero at conventional levels (p-value = .12).  The 4th grade 

reading results are marginally significant and quite small (2.2 scale point, or .06 standard 

deviations).  There is no effect for 8th grade reading.  

 Table 4 presents a series of sensitivity analyses using panel C from Table 3 as the 

baseline. Specifically, Table 4 reports the estimated NCLB effect for each grade-subject 

grouping across specifications that utilize weighted least squares (WLS) based on public-school 

enrollments and alternative coding for consequential accountability. Table 4 also reports the 

estimated NCLB effect for specifications that differ in terms of controls for state and year fixed, 
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state-specific trends and state-year covariates and the composition of the analytical sample with 

respect to the number of pre-NCLB observations. The key results from Table 3 are quite similar 

in these alternative specifications.  

 Table 5 re-estimates our baseline specification using alternative outcomes.  Columns 1 

and 2 show the “effect” of NCLB on per-pupil expenditures and pupil-teacher ratios, two 

potential mediating variables.  For the math samples, we find that NCLB increases spending by 

roughly 7 percent by 2007, relative to states that adopted school accountability in 1997.  Column 

3 provides suggestive evidence that the introduction of NCLB may have increased test exclusion 

on NAEP.  None of the estimates are significantly different than zero, but it is worth noting that 

the point estimates themselves are quite large given the baseline mean of 4-6 percent.  Columns 

5-7 examine whether NCLB was associated with student racial composition.  These estimate are 

meant to provide a test of one key identifying assumptions of the model –namely, that the 

treatment did not influence the type of students enrolled in public schools.  Column 4 focuses on 

state poverty rates in an effort to ascertain whether there may be some unobserved factors 

associated with both our treatment and student outcomes.   

 Table 6 shows the effect of NCLB on various measures of student achievement.  As 

many have noted, the design of NCLB necessarily focused the attention of schools on helping 

students attain proficiency.  Hence, one would expect NCLB to disproportionately influence 

achievement in the left tail of the NAEP distribution.  We find results roughly consistent with 

this, although NCLB did seem to increase achievement at higher points on the achievement 

distribution than one might have expected.  For example, in 4th grade math, the impacts at the 

75th percentile were only 2 scale points lower than at the 10th percentile.  In particular, for 4th
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grade reading, the average impact appears to have come from increases at the top of the ability 

distribution.  

 Tables 7-10 show results separately by race for the four grade-subject combinations.  In 

each table, we present OLS estimates as well as estimates weighted by student enrollment in the 

state-year.  Several interesting findings emerge.  First, the 4th grade math effects are somewhat 

larger for Black and Hispanic students relative to white students.  Interestingly, in the case of 

Black students, weighting by enrollment substantially increases the magnitude of the effects.  

This suggests that NCLB had more positive effects on Black students in states with larger Black 

populations.   Second, the 8th grade math results are driven almost entirely by Hispanic students, 

though the point estimates for Black students are large as well (but imprecise).  Third, the 4th

grade reading effects are driven entirely by white students.  Finally, NCLB appeared to have a 

statistically significant and substantively important negative effect on 8th grade reading 

achievement among Black students. 

6. Conclusions 

 NCLB is an extraordinarily influential and controversial policy that, over the last seven 

years, has brought test-based school accountability to scale at public schools across the United 

States. The implications of this Federally mandated reform for the patterns of student 

achievement is a question of central importance. This study presented evidence on this broad 

question using state-year panel data on multiple student-outcome measures from the NAEP and a 

research design that effectively relied on the changes over time in states that had no prior school-

accountability system like those required by NCLB and those that did. Our results suggest that 

the achievement consequences of NCLB are decidedly mixed. Specifically, our results indicate 
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that NCLB generated large and broad gains in the math achievement of 4th graders. However, we 

do not find consistent evidence for similarly large and broad gains in reading achievement and 

achievement among 8th graders. 

 These mixed results suggest that NCLB has fallen short of its ambitious requirement of 

all students reaching proficiency in reading and mathematics (at least as defined in NAEP) by the 

2013-14 school year. However, the targeted successes of NCLB documented here also suggest 

that school accountability can be an effective lever for improving student outcomes. 

Interestingly, the heterogeneous treatment effects documented here are similar to those reported 

by Hanushek and Raymond (2005) who found that the first-generation of state school-

accountability policies were relatively effective for Hispanic and white students but not black 

students. Understanding the sources of this treatment heterogeneity is likely to be a particularly 

useful policy datum as the future of status of NCLB is considered. 
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Table 1 - Descriptive Statistics, National Data and State-Based Analysis Samples (1992-2007) 

 State-based Analysis Samples 

Variable Nation 
4th Grade 

Math 
8th grade 

Math 
4th grade 
Reading 

8th grade 
Reading 

Pre-NCLB NAEP Performance      
4th grade math - 2000 average 224 224    
4th grade math -Percent change, 1992 to 2000 2.3% 3.4%    
8th grade math - 2000 average 272  271   
8th grade math - Percent change, 1992 to 2000 1.87%  2.65%   
4th grade reading - 2002 average 217   216  
4th grade reading -Percent change, 1994 to 2002 2.36%   3.35%  
8th grade reading - 2002 average 263    260 
8th grade reading -Percent change, 1998 to 2002 0.77%    0.39% 
Observed traits in 2000      
NAEP Exclusion rate, 4th Grade 4% 4.47%    
NAEP Exclusion rate, 8th Grade 4%  4.40%   
Poverty rate 11.30% 11.96% 11.97%   
Pupil teacher ratio 16.4 16.43 16.42095   
Current per pupil expenditures  $7,394   $7,286  $7,345    
Percent free lunch 26.92% 31.88% 31.86%   
Percent of students white 62.10% 60.40% 59.98%   
Percent of students black 17.20% 17.39% 17.85%   
Percent of students Hispanic 15.60% 16.74% 16.74%   
Percent of students other race 5.20% 5.49% 5.43%   
Observed traits in 2002      
NAEP Exclusion rate, 4th Grade 6%   4.40%  
NAEP Exclusion rate, 8th Grade 5%    5.91% 
Poverty rate 12.10%   11.97% 13.10% 
Pupil teacher ratio 16.2   16.4 16.6 
Current per pupil expenditures $8,259    $7,345  $7,960  
Percent free lunch 28.81%  31.86% 34.39% 
Percent of students white 60.30%   59.98% 54.51% 
Percent of students black 17.20%   17.85% 18.37% 
Percent of students Hispanic 17.10%   16.74% 20.86% 
Percent of students other race 5.60%   5.43% 6.26% 

  

Number of states 39 38 37 34 

Sample size   227 220 249 170 

Notes: State data are weighted by state-year public-school enrollment. 
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Table 2 - States with Consequential Accountability prior to NCLB 

  
Hanushek and Raymond 

(2005) 
Carnoy and Loeb 

(2002) Lee and Wong (2004) 

State

  
Implementation 

Year Accountability Type (Year) 
School Repercussions 

(1999-2000) 
Accountability Type 

(1995-2000) 

IL 1992 n/a Moderate Strong 

WI 1993 Consequential (1993) Weak to Moderate Moderate 

TX 1994 Consequential (1994) Strong Strong 

IN 1995 Report Card (1993) Moderate Strong 

KS 1995 Report Card (1993) Weak Moderate 

KY 1995 Consequential (1995) Strong Strong 

NC 1996 Consequential (1993) Strong Strong 

NV 1996 Consequential (1996) Weak Moderate 

OK 1996 Consequential (1996) Weak Moderate 

AL 1997 Consequential (1997) Strong Strong 

RI 1997 Consequential (1997) Weak implementation Moderate 

WV 1997 Consequential (1997) Strong Moderate 

DE 1998 Consequential (1998) None Weak 

MA 1998 Consequential (1998) Implicit only Weak 

MI 1998 Consequential (1998) Weak Moderate 

NM 1998 Consequential (2003) Moderate to strong Strong 

NY 1998 Consequential (1998) Strong Strong 

VA 1998 Consequential (1998) Weak to Moderate Moderate 

AR 1999 Consequential (1999) None Weak 

CA 1999 Consequential (1999) Strong Moderate 

CT 1999 Consequential (1993) Weak Moderate 

FL 1999 Consequential (1999) Strong Strong 

LA 1999 Consequential (1999) Moderate Strong 

MD 1999 Consequential (1999) Strong Strong 

SC 1999 Consequential (1999) Moderate Moderate 

VT 1999 Consequential (1999) Weak Moderate 

GA 2000 Consequential (2000) None Moderate 

OR 2000 Consequential (2000) Weak to Moderate Moderate 

TN 2000 Consequential (1996) Weak Moderate 

AK 2001 n/a None Weak 
Additional sources: CPRE Assessment and Accountability Profiles, Education Week (1999), CCSSO annual 
surveys, state Department of Education websites and Lexis-Nexis searches of state and local newspaper 
archives. 
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Table 3 - The Estimated Effects of NCLB on Mean NAEP Scores  

Independent variables 
Grade 4 

Math 
Grade 8 

Math 
Grade 4 

Read 
Grade 8 

Read 

Panel A: Ts = no prior accountability, no sample exclusions 

NCLBt × Ts 1.538 0.177 1.053 0.104 

(1.209) (1.350) (0.869) (1.035) 

NCLBt × Ts × (Years since NCLB)t 0.649** 0.100 0.354 -0.217 

(0.266) (0.268) (0.222) (0.394) 

Total effect by 2007  4.782** 0.677 2.824** -0.982 

(1.952) (2.304) (1.242) (1.931) 

Number of states 39 38 37 34 

Sample size 227 220 249 170 
Panel B: Ts = no prior accountability, excludes 1999-2001 adopters 

NCLBt × Ts 4.438** 2.602* 1.851 -0.287 

(1.261) (1.346) (1.205) (1.260) 

NCLBt × Ts × (Years since NCLB)t 0.755* 0.530 -0.086 -0.386 

(0.405) (0.359) (0.330) (0.487) 

Total effect by 2007  8.212** 5.253** 1.420 -2.219 

(2.318) (2.457) (1.531) (2.404) 

Number of states 24 23 21 19 

Sample size 139 132 140 95 
Panel C: Ts = Years without prior school accountability, no sample exclusions 

NCLBt × Ts 0.647** 0.273 0.307** -0.074 

(0.212) (0.194) (0.148) (0.215) 

NCLBt × Ts × (Years since NCLB)t 0.112* 0.069 0.015 -0.055 

(0.058) (0.060) (0.046) (0.074) 

Total effect by 2007 relative to state with school 
accountability starting in 1997 

6.684** 3.359 2.221* -1.825 

(2.007) (2.198) (1.264) (1.776) 

Number of states 39 38 37 34 

Sample size 227 220 249 170 

    

Mean of Y before NCLB in states without prior 
accountability  

224 272 216 261 

Student-level standard deviation prior to NCLB 31 38 36 34 

Notes: Each column within a panel is a separate regression.  All specifications include state 
fixed effects and linear and quadratic exclusion rates.  Standard errors are clustered at the state 
level. ***p<0.01, ** p<0.05, * p<0.1.  
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Table A1 - States included in NAEP analysis samples

  Subject-Grade 

State 

Grade 4 
Math 

Grade 8 
Math 

Grade 4 
Read 

Grade 8 
Read 

Alabama 1 1 1 1 

Alaska 0 0 0 0 

Arizona 1 1 1 1 

Arkansas 1 1 1 1 

California 1 1 1 1 

Colorado 0 0 0 0 

Connecticut 1 1 1 1 

Delaware 0 0 1 1 

District of Columbia 1 1 1 1 

Florida 0 0 1 1 

Georgia 1 1 1 1 

Hawaii 1 1 1 1 

Idaho 1 1 0 0 

Illinois 0 1 0 0 

Indiana 1 1 0 0 

Iowa 1 0 1 0 

Kansas 0 0 1 1 

Kentucky 1 1 1 1 

Louisiana 1 1 1 1 

Maine 1 1 1 1 

Maryland 1 1 1 1 

Massachusetts 1 1 1 1 

Michigan 1 1 1 0 

Minnesota 1 1 1 0 

Mississippi 1 1 1 1 

Missouri 1 1 1 1 

Montana 1 1 1 1 

Nebraska 1 1 0 0 

Nevada 1 0 1 1 

New Hampshire 0 0 0 0 

New Jersey 0 0 0 0 

New Mexico 1 1 1 1 

New York 1 1 1 1 

North Carolina 1 1 1 1 

North Dakota 1 1 0 0 

Ohio 1 1 0 0 
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Oklahoma 1 1 1 1 

Oregon 1 1 1 1 

Pennsylvania 0 0 0 0 

Rhode Island 1 1 1 1 

South Carolina 1 1 1 1 

South Dakota 0 0 0 0 

Tennessee 1 1 1 1 

Texas 1 1 1 1 

Utah 1 1 1 1 

Vermont 1 1 0 0 

Virginia 1 1 1 1 

Washington 0 0 1 1 

West Virginia 1 1 1 1 

Wisconsin 0 0 0 0 

Wyoming 1 1 1 1 

Total 39 38 37 34 

Notes: Our analysis samples consist of states that have 1996 and 2000 
NAEP scores in mathematics and 1998 and 2002 scores in reading. 
NAEP achievement data are not available for racial-ethnic subgroups 
within all participating state-year observations. 
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