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By THOMAS DEE and BRIAN JACOB

How has the No Child Left Behind (NCLB) Act affected student achievement? This is no idle 
question, as the landmark federal law is long overdue for reauthorization. The Obama administra-
tion has recently urged Congress to add the issue to its already crowded 2010 agenda, even going 
so far as to include an additional $1 billion for K–12 education in its budget proposal if the law is 
reauthorized this year (a wholly symbolic gesture, given that it is Congress that sets spending levels, 
but one that indicates the administration’s priorities).

Yet heightened attention to NCLB has not produced consensus over its consequences for stu-
dents. No Child Left Behind was a reauthorization of the Elementary and Secondary Education Act 
(ESEA), the central federal legislation relevant to K–12 schooling. NCLB dramatically expanded 
the law’s scope by requiring that states introduce school-accountability systems that applied to all 
public schools and students in the state. NCLB requires annual testing of students in reading and 
mathematics in grades 3 through 8 (and at least once in grades 10 through 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) toward their state’s proficiency goals. Supporters and critics, in their various 
approaches to discerning NCLB’s impact, share a significant problem: because NCLB applies to 
all public school students, researchers lack a suitable comparison group and so have been unable 
to distinguish the law’s effects from the myriad other factors at work over the past eight years. 

The new research we present below takes on this challenge. Our basic insight is that the test-based 
accountability provisions that are the defining characteristic of NCLB did not come from nowhere, 
but rather were modeled quite closely on reforms adopted by many states in the 1990s. For states 
with such accountability systems in place before 2002, NCLB’s most important components may 
have created some logistical headaches but were largely irrelevant. In contrast, NCLB forced the 
remaining states to enact accountability systems for the first time. We can therefore estimate the 
impact of NCLB’s accountability mandates by comparing test-score changes in states that did not 
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Sample Map  (Figure 1)

States that had accountability systems in place in the 1990s were clustered in the South, the West, and the East. 
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Note: The map shows the analysis sample for grade 4 math. Due to differences in NAEP participation, the other samples differed from this base sample as follows. 
The analysis sample for grade 8 math included Illinois and excluded Iowa and Nevada. The analysis sample for grade 4 reading included Delaware, Florida, Kansas, 
and Washington and excluded Idaho, Indiana, Nebraska, North Dakota, Ohio, and Vermont. The analysis sample for grade 8 reading included Delaware, Florida, Kan-
sas, and Washington and excluded Idaho, Indiana, Iowa, Michigan, Minnesota, Nebraska, North Dakota, Ohio, and Vermont.

SOURCE: Authors
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have NCLB-style accountability policies in place when the 
law was implemented to test-score changes in those that did.

We find that the accountability provisions of NCLB gen-
erated large and statistically significant increases in the math 
achievement of 4th graders and that these gains were concen-
trated among African American and Hispanic students and 
among students who were eligible for subsidized lunch. We 
find smaller positive effects on 8th-grade math achievement. 
These effects are concentrated at lower achievement levels 
and among students who were eligible for subsidized lunch. 
We do not, however, find evidence that NCLB accountability 
had any impact on reading achievement among either 4th 
or 8th graders. 

Assessing NCLB 
The broad interest in understanding whether NCLB has 
influenced student achievement, both overall and for key 
subgroups, has motivated careful scrutiny of trend data from 
the National Assessment of Educational Progress (NAEP) 
and other sources. For example, the authors of a report com-
missioned by the U.S. Department of Education’s Institute 
of Education Sciences (IES) note that achievement trends on 
both state assessments and NAEP were “positive overall and 
for key subgroups” through 2005. Using more recent data, 
a report by the Center on Education Policy concludes that 
reading and math achievement as measured by state assess-
ments has 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.

Other studies have taken a less sanguine view of these 
achievement gains, arguing that they are misleading because 
states have made their assessment systems less rigorous over 
time. University of California scholar Bruce Fuller and col-
leagues, for example, document a growing disparity between 
student performance on state assessments and NAEP since 
the introduction of NCLB and conclude that “it is important 
to focus on the historical patterns informed by the NAEP.” 
Using NAEP data on 4th graders, they conclude that the 
growth in student achievement has actually slowed since the 
introduction of NCLB. 

Turning to the broader literature on school accountability, 
several researchers have evaluated the achievement conse-
quences of the accountability systems states developed during 
the 1990s. One study by Martin Carnoy and Susanna Loeb of 
Stanford, which was based on state-level NAEP data, found 
that the within-state growth in math performance between 
1996 and 2000 was larger in states with higher values on 
an accountability index, particularly for African American 
and Hispanic students in 8th grade. Another study, by Eric 
Hanushek and Margaret Raymond, both also at Stanford, 
evaluated the impact of 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 
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earlier. They classified states as having either “report-card 
accountability” or “consequential accountability.” Report-
card states provided a public report of school-level test per-
formance. States with consequential accountability both pub-
licized school-level performance and attached consequences 
to that performance. Hanushek and Raymond found that the 
introduction of consequential accountability within a state 
was associated with increases in NAEP scores.

Both of these studies suggest that NCLB-style account-
ability provisions may increase student achievement and also 
demonstrate how state-level NAEP data can be used to evalu-
ate accountability systems. The analysis described below effec-
tively extends this important work to cover the more recent 
state accountability reforms that were compelled by NCLB.

Research Design
Given the various social, economic, and educational factors at 
work before and after NCLB was implemented, it is difficult 
to draw strong conclusions about the policy’s impact from 
a simple comparison of achievement trends before and after 
enactment of the law. For example, the nation was suffering 
from a recession around the time NCLB was implemented, 
which one might expect would have reduced student achieve-
ment in the absence of other forces. At the same time, other 
national education policies and programs were in place that 
may also have influenced student achievement.

Perhaps the central challenge in evaluation research is to 
identify a plausible comparison group that was unaffected 
by the intervention under study. In the case of NCLB, this is 

particularly difficult, as the policy simultaneously applied to 
all public schools in the United States. 

We address this issue by comparing trends in student 
achievement across states that had varying degrees of prior 
experience with state school-accountability policies simi-
lar to those brought about by NCLB. The intuition behind 
this approach is that NCLB represented less of a “treat-
ment” in states that had already adopted NCLB-like school-
accountability policies prior to 2002. To the extent that 
NCLB-like accountability had either positive or negative 
effects on measured student achievement, we would expect, 
once NCLB had been implemented, to observe those effects 

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

This strategy relies on the assertion that pre-NCLB 
school-accountability policies were comparable to NCLB—
that is, that the two types of accountability regimes are 
similar in the most relevant respects. The fact that many 
state officials criticized NCLB, arguing that it duplicated 
their prior accountability systems, suggests the functional 
equivalence of the two sets of policies. To ensure that this 
is the case and relying on a number of different sources, we 
evaluated the comparison states according to whether the 
features of their pre-NCLB accountability policies closely 
resembled the key aspects of NCLB. We found that they 
were in fact quite similar. 

As an additional check on the validity of our treatment and 
comparison groups, we used our research design to estimate 
the impact of NCLB accountability on outcomes that we 
would not expect to be affected, such as the state-level average 
poverty rate and median household income. The fact that our 
method does not find any “effect” of NCLB on such outcomes 
suggests that these states can serve as a plausible comparison 
group for isolating the impact of NCLB accountability. 

We implement our research design in a more fine-grained 
manner than simply comparing achievement trends in the 
treatment and comparison states. We define the treatment 
as the number of years without prior school accountability 
between the 1991–92 academic year and the onset of NCLB. 
Hence, states with no prior accountability have a value of 
11. Illinois, which adopted its policy in the 1992–93 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 began in 1999–2000. 
This method implies that the larger the value of this treat-
ment variable, the greater potential impact of NCLB. The 
total effect we report is the impact of NCLB accountability 
in 2007 for states with no prior accountability relative to 
states that adopted school accountability in 1997 (the mean 
adoption year among states that adopted accountability 
prior to NCLB).

It is important to note that this research design will cap-
ture the impact of the accountability provisions of NCLB, 
but not the impact of other NCLB components such as the 

We find that the accountability provisions of NCLB generated 

large and statistically significant increases in the math 	

achievement of 4th graders and that these gains were 	

concentrated among African American and Hispanic students.
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Reading First program or its Highly Qualified Teacher pro-
visions. Additionally, our estimates will identify the impact 
of NCLB-induced school-accountability provisions on states 
without prior accountability policies. To the extent that 
one believes that states that expected to gain the most from 
accountability policies adopted them prior to NCLB, one 
might view the results we present as an underestimate of the 
average effect of school accountability. 

Data
This analysis uses data on math and reading achievement from 
the state NAEP, which offers a representative sample of stu-
dent achievement in each state at regular intervals. Participa-
tion in the state NAEP was voluntary prior to NCLB, although 
roughly 40 states did participate. NCLB made participation 
mandatory. The main advantage to using NAEP data for our 
analysis is that it is a low-stakes exam that is not directly tied 
to any state’s standards or assessments. Instead, NAEP aims 
to assess a broad range of skills and knowledge within each 
subject area. Consequently, NAEP data should be relatively 
immune to concerns about accountability-driven test-score 
inflation, such as may result from “teaching to the test.” 

Because our research design depends on measuring 
achievement trends prior to NCLB, we limit our sample 
to states that administered the state NAEP at least twice 
prior to the implementation of NCLB. We 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 (see sidebar, page 56). All 
states administered NAEP in 2003, 2005, and 2007. 

Our sample includes 39 states for 4th-grade math, 38 
states for 8th-grade math, 37 states for 4th-grade reading, 
and 34 states for 8th-grade reading (see Figure 1). With a 
few exceptions, our analysis sample closely resembles the 
nation in terms of student demographics (e.g., percentage 
African American and percentage Hispanic), observed socio-
economic traits (e.g., the poverty rate), and measures of the 
levels and pre-NCLB trends in NAEP test scores. 

Results
We find that the accountability provisions of NCLB increased 
4th-grade math achievement by roughly 7.2 scale points (0.23 
standard deviations) by 2007 in states with no prior account-
ability policies relative to states that adopted accountability 
systems in 1997. How large is this effect? As one point of 
reference, consider that the difference between the average 
scores of 4th and 8th graders in our sample suggests that stu-
dents gain roughly 12 scale points per year. By this measure, 
the NCLB impact is equivalent to roughly two-thirds of the 
average annual gain in scale points. Consider also that the 
achievement gap between black and white 4th graders on the 
NAEP math exam is roughly 30 scale points (1 standard devi-
ation), which means that the impact of NCLB is equivalent to 
about one-quarter of this difference. The effect for 8th-grade 
math is smaller (0.10 standard deviations) and falls just shy 
of achieving conventional levels of statistical significance. We 
find no effects for 4th- and 8th-grade reading. 

The design of NCLB necessarily focused the attention of 
schools on helping students attain proficiency. Figure 2 pres-
ents our estimates of the effects of NCLB accountability on 
the percentage of students achieving at or above the basic and 
proficient performance levels on NAEP. Although states’ defi-
nitions of proficient vary widely, very few set the proficiency 
bar as high as NAEP and most correspond more closely to 
NAEP’s basic performance level. We find that NCLB account-
ability increased the share of students performing at or above 
basic in math by 10 percentage points among 4th graders and 
6 percentage points among 8th graders. Math proficiency 

rates among 4th graders also increased by 6 percentage points. 
Again, however, we do not find consistent evidence that NCLB 
increased reading performance at either grade level.

Given NCLB’s focus on proficiency, one would expect the 
law to disproportionately influence achievement among pre-
viously low-achieving students. Our results showing larger 
increases in the percentage of students reaching the perfor-
mance level of basic on the NAEP are broadly consistent 
with this theory. However, in contrast with some previous 
research and commonly voiced concerns, we do not find that 
the introduction of NCLB harmed students at higher points 

We do not find that the introduction of NCLB harmed 	

students at higher points on the achievement distribution. 	

Indeed, NCLB accountability seemed to increase 	

achievement among higher-achieving students, if by a smaller 

amount than it did among their low-achieving peers. 
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on the achievement distribution. Indeed, NCLB accountabil-
ity seemed to increase achievement among higher-achieving 
students, if by a smaller amount than it did among their low-
achieving peers. For example, in 4th-grade math, we find 
that NCLB increased scores at the 10th percentile by roughly 
0.29 standard deviations compared with an increase of only 
0.17 standard deviations at the 90th percentile (see Figure 3).

One of the primary objectives of NCLB was to reduce 
inequities in student performance by race and 
socioeconomic status. Indeed, this concern 
drove the requirement that, under the statute, 
accountability ratings be determined by sub-
group performance in addition to aggregate 
school performance. Hence, it is of particular 
interest to understand the effect of NCLB 
accountability on specific student subgroups.

In 4th-grade math, these estimated effects 
are somewhat larger for Hispanic students 
relative to white students. Similarly, the effects 
were substantially larger among students who 
were eligible for subsidized lunch (regard-
less of race) relative to students who were 
not eligible. We also found relatively large 
effects for black students but only when our 
analysis weighted the state-year NAEP data 
by the corresponding enrollments of black 
students. This pattern suggests that NCLB 
generated more meaningful improvements 
in the achievement of black students in states 
where public schools served larger numbers 
of black students. The effects were roughly 
comparable for boys and girls.

In 8th-grade math, we find extremely 
large positive effects for Hispanic students 
and small, only marginally significant effects 
for white students. Unfortunately, the results 
for black students are too imprecisely esti-
mated to warrant interpretation. The effects 
for students eligible for subsidized lunch are 
large and statistically significant. Interest-
ingly, for 8th graders the effects are substan-
tially larger for girls, with boys experiencing 
little if any benefit of accountability. 

Unintended Consequences?
One concern about NCLB and most other test-based school-
accountability policies is that they may cause schools to 
neglect subjects other than math and reading. NAEP data 
offer some opportunity to test this hypothesis in the context 
of NCLB. A sizable number of states administered state-
representative NAEP tests in science. Unfortunately, during 

our analysis period, the 4th-grade science exam was only 
administered in 2000 and 2005 and the 8th-grade science 
exam was administered in 1996, 2000 and 2005. The lack of 
multiple pre- and post-NCLB measures of student achieve-
ment limit the power of our research design. Nonetheless, 
when we apply our research design to these data, we find no 
statistically significant effects at either grade level at any point 
on the achievement distribution. Moreover, we are able to 

rule out effects larger than roughly 0.10 standard deviations. 
While these results should be taken with a grain of salt, they 
cast doubt on some claims that NCLB accountability has had 
an adverse impact on student performance in science.

Another major concern with test-based accountability, 
including NCLB, is that it provides teachers an incentive 
to direct energy toward the types of questions that appear 
most commonly on the high-stakes test and away from other 
topics within the tested domain. As noted above, one of the 
benefits of the analysis presented here is that it relies on 

Clear Boost  (Figure 2)

By 2007, NCLB’s accountability provisions showed a positive impact on 
NAEP math, but not reading, scores for both 4th and 8th graders. 

* Statistically significant at the 95 percent confidence level

SOURCE: Author calculations
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student performance on NAEP, which should be relatively 
immune from such test-score “inflation” since it is not used 
as a high-stakes test under NCLB or any other accountabil-
ity system. It is nonetheless interesting to examine whether 
NCLB accountability has improved student achievement in 
any particular topic within math or reading. The NAEP math 
exam measures student performance in five specific topic 
areas: algebra, geometry, measurement, number properties 
and operations, and data analysis, statistics, and probability. 
Our results suggest that NCLB had a positive impact in all 
math topic areas for the 4th-grade sample. Among 8th grad-
ers, NCLB had a moderately large and statistically significant 

impact in data analysis and marginally 
significant effects in number properties 
and geometry. 

The NAEP reading exam measures 
student competency in several skills 
related to comprehension: reading for 
information (i.e., primarily nonfiction 
reading), reading for literary experi-
ence (i.e., primarily fiction reading), 
and (for 8th grade only) the ability to 
perform a task (e.g., students apply 
knowledge from reading bus sched-
ules or directions for repairing some-
thing). We find no significant differ-
ences in student achievement effects 
by topic area in reading; that is, NCLB 
accountability did not appear to have 
significant effects on student achieve-
ment in any of the three reading com-
petencies. Keep in mind, however, that 
our research design does not allow us to 
comment on the effects of other aspects 
of the law, such as the Reading First 
program, that were explicitly designed 
to boost reading performance.

Summing Up
So how has NCLB accountability 
affected student achievement? Our 
results suggest that its consequences 
have been mixed. Specifically, we find 
that the accountability provisions of 
NCLB generated large and broad gains 
in the math achievement of 4th grad-
ers and somewhat smaller gains for 8th 
graders. Our results suggest that NCLB 
accountability had no impact on read-
ing achievement for either group.

The mixed results presented here 
pose difficult but important questions for policymakers 
considering whether to “end” or “mend” NCLB. The evi-
dence of substantial and almost universal gains in math is 
undoubtedly good news for advocates of NCLB. But the lack 
of any effect in reading, and the fact that the policy appears 
to have generated only modestly larger impacts among dis-
advantaged subgroups in math (and thus made only mini-
mal headway in closing achievement gaps), suggests that 
the impact of NCLB has fallen short of its extraordinarily 
ambitious goals. Some commentators have argued that the 
failure of NCLB and earlier accountability reforms to close 
achievement gaps reflects a flawed, implicit assumption that 
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NCLB accountability had the greatest impact on the math scores of African 
American and Hispanic students and those eligible for subsidized lunch.
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schools alone can overcome the achievement consequences 
of dramatic socioeconomic disparities.

An effective redesign of accountability policies like NCLB 
may need to pay more specific attention to the processes 
and practices operating within schools. Along those lines, 
it is interesting to note that our evidence of differential 
effects by grade and subject is broadly similar to the results 
from evaluations of earlier state-level school-accountability 
policies. Understanding the sources of these differences is 
likely to be particularly useful as policymakers discuss the 
future design and implementation of school-accountability 
systems. For example, the unique effectiveness of NCLB 
in improving the math skills of younger students could be 
related to the biological evidence that cognitive skills are 
more malleable at early ages. These outcomes may also result 

from the specific ways in which schools and teachers have 
adjusted their instructional practices, perhaps differently 
for mathematics and reading. Much evidence suggests that 
school decisions about curricula (e.g., textbooks, instruc-
tional software, and the corresponding pedagogy) can have 
comparatively large effects on student achievement. Fur-
ther research that can credibly and specifically examine 
how school and teacher responses have contributed to the 
achievement effects documented here would be a useful next 
step in identifying effective policies and practices that can 
reliably improve student outcomes.

Thomas Dee is associate professor of economics at Swarth-
more College. Brian Jacob is professor of education policy 
and economics at the University of Michigan.

These results cast doubt on some claims that NCLB accountability 

has had an adverse impact on student performance in science.
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