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Introduction

In 2005, a mere 16% of low-income fourth-graders could read proficiently (as measured
by national tests), compared with 42% of their middle class counterparts (Perie, Grigg, and
Donahue 2005)." The math gap was even larger.”> The No Child Left Behind Act of 2001
(NCLB) represents an ambitious attempt to improve this situation. Although critics of NCLB
complain about vagaries in the law, its under-funding, and the leeway given to states to choose
their own standards and tests (Asimov 2005; Dobbs 2005; Rossi, 2006; Schaffer 2005), few can
disagree with its ultimate purpose: “To ensure that all children have a fair, equal, and significant
opportunity to obtain a high-quality education and reach, at a minimum, proficiency on
challenging state academic achievement standards and state academic assessments” (Public Law
107-110, sec. 1001).

NCLB aims to accomplish its goals by holding public schools accountable for their
students’ achievement. Under NCLB, public schools must test all students annually in math and
reading in grades 3 though 8. Schools face corrective action or complete restructuring if their
students fail to meet state standards for academic progress several years in a row. NCLB also
makes it easier for students in low-performing schools to attend better schools or to obtain free
tutoring.

Yet the law wisely gave states several years to comply with its most critical requirements.

Not until the 2005-2006 school year, for example, did states need to have a “highly qualified”

! For the purposes of this paper, we define low-income students as those who qualify for subsidized school meals.
Students qualify for either free or reduced-price meals if their family income falls below 185 percent of the poverty
line (U.S. Department of Agriculture 2002).

% In 2005, 19% of low-income fourth-graders scored at or above proficient in math, compared with 49% of middle
class fourth-graders (Perie, Grigg, and Dion 2005).



teacher in every classroom and reading and math testing in grades 3 through 8. Consequently, it
is still too early to assess the effects of NCLB on the nation’s educational system.

Fortunately, however, the assessment and accountability provisions of NCLB build
directly on assessment and accountability policies begun a decade earlier. Spurred in part by the
Improving America’s Schools Act of 1994 (Public Law 103—-382), many states increased the
number of tests they required students to take and some states began imposing consequences on
schools or school districts when students performed poorly on those tests. Examining the effects
of these state-wide reforms of the 1990s can help us understand the likely effects of NCLB and
generate ideas about how to improve NCLB when it comes up for reauthorization. Prior work
has examined the impact of state accountability policies on student achievement (e.g., Carnoy
and Loeb 2002; Hanushek and Raymond 2005). This paper focuses instead on how such policies
influenced teachers and school administrators—especially those who work in low-income
schools.

Possible Consequences of Accountability Policies

Proponents of accountability reform suspect that teachers and administrators have not
been doing as much as they could to improve academic achievement, especially among
traditionally low-performing students. Their solution is to attach positive and negative sanctions
to students’ test performance, hoping that these incentives will stimulate teachers and
administrators to focus more assiduously on increasing academic achievement and equity (see,
e.g., Gordon 2005; Mathews 2006). If this solution works, we should find empirical evidence
that accountability reforms motivate teachers or administrators to focus additional instructional
resources on improving academic achievement. For example, accountability policies may

motivate teachers to work harder to ensure that children master important concepts and skills. Or



administrators may respond to accountability pressures by devoting more resources to
professional development that helps teachers improve their instructional practices or by
substituting instructional expenditures for non-instructional expenditures to reduce class sizes or
improve teacher quality.

Critics of accountability reform worry, however, that such policies will have unintended,
negative consequences. In particular, critics contend that accountability reforms worsen teacher
quality by creating working conditions that good teachers cannot tolerate (see Chenfeld 2006;
Tobin and Ave 2006). Qualitative research indicates that mandated tests may reduce teachers’
autonomy over their teaching strategies by forcing them to cover skills at different paces, at
different times, or in a different order than they ideally would (Chin 2002). Such studies also
suggest that because accountability policies dictate the skills that students must learn, they force
creative teachers to abandon innovative teaching strategies and materials, causing the best
teachers to become demoralized and bored (see, e.g., McNeil 2000). These studies imply that
accountability reforms may compel the best teachers to leave the profession or may dissuade
potentially good teachers from considering a career as a public school teacher.

Critics also worry that test-based accountability policies will encourage teachers and
administrators to focus too much on improving tested skills to the detriment of other types of
skills that the tests do not measure (Gallagher 2004; Marshak 2003). A number of studies
suggest that mandatory assessments cause teachers to shift their instructional time toward tested
subjects and skills and away from untested subjects and skills (Hamilton, Stecher, and Klein
2002; Jacob 2004; Koretz 2002). The effects of this shift may be positive if the tested subjects

are more important than the untested subjects or if the tested subjects provide an important



foundation for learning the untested subjects. But the effects of the shift may be negative if
narrow tests lead teachers to neglect important skills that lie beyond the scope of the tests.

Skeptics suspect that both the proponents and critics of accountability reform may
assume too much about the power of top-down incentives to change public education (Wilms
2003). A weak version of this position holds that administrators may simply reallocate resources
in an attempt to improve test scores--for example, reducing class sizes in tested grades or
assigning high-quality teachers to tested grades. Although skeptics might argue that reallocating
resources among grades will merely help raise test scores in particular grades, the effects of
reallocation could be positive if the tested grades were also the grades that were especially
critical for mastering skills that are prerequisites for further learning. A stronger version of the
skeptical stance holds that accountability reforms will have hardly any effect on teachers’” and
children’s day-to-day experiences, perhaps because teachers and administrators assume that
current reforms, like past reforms, will soon be replaced by yet another set of “new” reforms
(Tyack and Cuban 1995), or perhaps simply because of bureaucratic inertia.
Accountability and Equity

Proponents, critics, and skeptics agree, however, that if accountability reforms influence
educational practice, they will probably have their largest effects on schools that serve
disadvantaged students. Because poor, African American, and Latino students score lower on
tests, on average, than do their middle class, white, and Asian American counterparts, and
because schools tend to be segregated by ethnicity and social class, both the positive and
negative incentives created by test-based accountability policies should affect predominantly

poor, minority schools the most. It is impossible to know a priori, however, whether the overall



consequences for such schools will be good or bad (see the excellent discussion in Clotfelter,
Ladd, Vigdor, and Aliaga 2004).
Relevant Literature

Previous research on the effects of pre-NCLB accountability reform on student
achievement has generally found that stronger accountability policies are associated with
improved test scores. For example, using cross-sectional data on accountability systems in 2000,
Carnoy and Loeb (2002) found that fourth and eighth graders in states with strong accountability
systems gained more in math than did their counterparts in states with weak or non-existent
accountability systems. Likewise, using panel data on state accountability systems during the
1990s, Hanushek and Raymond (2005) found that students gained more in math and reading
between fourth and eighth grade when they lived in states that adopted accountability systems.
And, using data on school districts rather than states, Jacob (2004) found that a policy that
threatened to retain students and put schools on probation (with the additional threat of
reconstitution if they did not improve) led to improved reading and math scores among third,
fifth, and eighth graders in the Chicago Public Schools, at least on the test that the district used to
judge academic skills.

These studies and others have also examined a range of likely explanations for these
effects on student achievement—{from increased special education placements or preemptive
retention to changes in teachers’ instruction practices or teacher quality. The evidence on special
education placements or retention is mixed, with some studies showing effects of accountability
reforms (e.g., Jacob 2004, Deere and Strayer 2001; Cullen and Reback 2002; Figlio and Getzler
2002) and others finding no effects (e.g., Koretz and Barron 1998; Hanushek and Raymond

2005). A number of studies have concluded, however, that teachers respond strategically to



accountability pressures by focusing their instruction on tested material (for reviews, see
Hamilton, Stecher, and Klein 2002 and Koretz 2002; also see suggestive evidence based on test
score gains in tested and non-tested subjects in Jacob 2004 and Deere and Strayer 2001).

A final set of studies has examined whether accountability policies influence class size,
teacher quality, or teachers’ attitudes, especially in schools that serve disadvantaged children.
Two studies, based on data from two different states, yield somewhat different answers about the
impact of accountability on teacher quality. Clotfelter, Ladd, Vigdor, and Aliaga (2004) found
that the introduction of an accountability system in North Carolina (and/or the official labeling of
schools as “low-performing”) increased teacher turnover in low-performing schools but did not
cause a statistically significant decline in the proportion of high-quality teachers (as measured by
experience and college quality) in low-performing schools. In contrast, Boyd, Lankford, Loeb,
and Wyckoff (2005) found that the introduction of mandatory testing in fourth grade in New
York, combined with school-level consequences for poor test performance, reduced the relative
turnover rate of fourth-grade teachers. In addition, teachers who entered fourth grade after the
reform tended to be more experienced and, in the lowest-performing schools, were more likely to
have attended highly competitive colleges.

Two other studies used the same national data source that we use in this paper, the
Schools and Staffing Survey (SASS), to investigate the relationship between accountability
policies and changes in teachers’ attitudes and quality between 1994 and 2000. Lee and Wong
(2004) found that differences among states in their accountability policies during the 1990s were
not associated with changes in class sizes or in-field teaching. Similarly, Loeb and Estrada
(2005) found that differences among states in accountability policies in 2000 were not associated

with changes in teachers’ academic skills (as measured by the competitiveness of their



undergraduate institutions) or with changes in teachers’ reports about their job satisfaction or
control over the curriculum. And neither of these studies found that the effects of accountability
differed between poor and non-poor schools.

Our paper builds on this past research. Like Lee and Wong (2004), we examine the
effects of state accountability policies on class size and, like Loeb and Estrada (2005), we
examine the effects of accountability on teachers’ academic skills (as measured by the
competitiveness of teachers’ colleges) and their perceptions of autonomy. In addition, we
estimate the effects of accountability policies on the time teachers devoted to school-related
activities outside normal school hours, teachers’ exposure to several types of professional
development, and teacher turnover, experience, credentials, and educational attainment. Our
methodology also differs from previous work because we estimate the effects of changes in state
accountability policies (rather than levels of state accountability policies) on various outcomes.
This strategy allows us to control for any unchanging aspects of states that might be associated
with differences among states in both their accountability policies and their teachers.

In contrast to Clotfelter et al. (2004) and Boyd et al. (2005), we draw on evidence from
all states rather than just one. This multi-state approach has one large disadvantage: we have less
detailed, and more errorful, data both on the accountability policies in each state as well as on
teachers’ career paths. But our approach also has several advantages. First, because different
states implemented different accountability policies over this time period, our methodology
allows us to compare the effects of different types of accountability policies (e.g., those that
mandated tests, those that imposed consequences on students, those that imposed consequences
on teachers, and those that imposed consequences on schools). Second, to the extent that other

state education policies, such as teacher certification testing or class size reduction, changed over



the same time period, our multi-state analyses can better distinguish the concomitant effects of
these policies from the effects of accountability policies. Third, and perhaps most important, our
work provides a more general test of how accountability policies may have influenced schools
and teachers in states across the nation. Thus, our results may help policymakers predict how
educators nationwide will respond to NCLB.

Methods
Data

We constructed a dataset by combining data on state accountability policies from the
State Student Assessments Annual Survey (Council of Chief State School Officers 2001; Council
of Chief State School Officers/North Central Regional Education Laboratory 1995) for the 1993-
1994 and 1999-2000 school years (hereafter CCSSO) with data reported by teachers in the
Schools and Staffing Survey (SASS) for the same school years. The CCSSO survey, which was
filled out by the state directors of assessment, provides the best data for our purposes both
because it contains detailed questions about many different types of assessment and
accountability and because it provides reasonably comparable data throughout the 1990s. The
SASS data provide nationally representative data on teachers’ characteristics, attitudes,
instructional practices, class sizes, and exposure to professional development.

In contrast to previous studies that have used the SASS data (e.g., Lee and Wong 2004
and Loeb and Estrada 2005), we restricted our sample to the teachers for whom we expected
accountability policies to have the largest effects: Full-time public school teachers who taught in
regular schools or in schools with a “special program emphasis” (such as charter or magnet
schools) and who taught English, math, science, history, or general elementary subjects. We

excluded part-time teachers, teachers who taught in special education, vocational-technical, or



alternative schools, and teachers who taught non-academic subjects such as art, music, or
physical education.” We also restricted our sample to teachers who taught in grades 1 through 6.
We decided to focus on elementary school teachers both because we suspected that
accountability pressures would be greatest for these teachers and because the majority of
elementary school teachers teach multiple subjects, and we wanted to investigate whether
accountability policies affected the percentage of time teachers allocated to various subjects.4
Defining “Accountability”

States implemented various types of school accountability policies over the 1990s. All of
these policies involved mandatory testing in some subjects and grades. In conjunction with
testing, some states implemented “student accountability” policies that threatened to prevent
students from being promoted to the next grade if they did not meet certain performance
standards on the tests. A few states developed “teacher accountability” policies that linked
rewards and punishments for teachers to students’ test performance. Other states implemented
“school accountability” policies that ranged from simply reporting schools’ test performance to
school dissolution and takeover.

Most previous studies of state accountability policies have tried to capture this policy
variation in their accountability measures, but no consensus has developed about the best way to
measure “accountability.” Carnoy and Loeb (2002) and Loeb and Estrada (2005) used 1999-
2000 data from the Consortium for Policy Research in Education (CPRE) report (Goertz and

Duffy 2001) to create a 0-5 scale of accountability strength based on information about the

? Past studies have not restricted their samples to teachers of core subjects in regular schools (Lee and Wong 2004,
Loeb and Estrada 2004). Of the public school teachers in the pooled SASS sample, over 40% listed a non-academic
subject as their main assignment field and another 10% taught in special education, vocational-technical, or
alternative schools.

* Note, however, that we do not restrict our sample to elementary schools per se. Instead, we control for whether the
teacher taught in an elementary school in our regressions. Consequently, we can generalize our results to all full-
time teachers of regular subjects who teach in grades 1 through 6, regardless of whether they teach in schools that
also contain middle or high school grades.



extent of mandatory testing, the seriousness of consequences for schools, and the requirement of
exit exams for high school students. Schiller and Muller (2003), who examined the effects of
state accountability policies on students’ mathematics coursework, used several separate
measures that they constructed from questions asked on the 1993 National Longitudinal Study of
Schools survey. Their measures included the number of mandated tests in math, reading,
science, and history/social studies in high school, the consequences of testing for students
(including retention, remediation, and high school graduation), and the number of positive and
negative consequences for schools (including financial incentives, official recognition,
accreditation, waivers from testing/reporting/other regulations, negative publicity, or loss of
control to a higher educational authority).

Lee and Wong (2004) combined data from three different policy surveys administered
during the 1990s to characterize the overall strength of accountability policy in a state during the
decade. Their measure included testing, student accountability, teacher accountability, and
school accountability data from the 1995-1996 CCSSO survey, testing and school accountability
data from the 1999 Quality Counts report, and the CPRE policy index devised by Carnoy and
Loeb (2002) for 1999-2000.

Hanushek and Raymond (2005) used data from a survey and analysis done by CREDO
(Fletcher and Raymond 2002) that allowed them to characterize states as “report card” states,
meaning that they publicly reported schools’ test results, or as “consequential” states, meaning
that they reported test results and attached at least one school consequence to those results.
Hanushek and Raymond (2005) then used these measures to describe the proportion of time that

the state had the school accountability policies in place.
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We followed Schiller and Muller’s (2003) approach of using multiple measures to
capture potentially different aspects of state accountability systems. We used the CCSSO data to
create six different “accountability” measures for each state, including the number of grades in
which a state mandated tests; whether the state required the use of assessments for student
retention decisions; whether the state had any teacher accountability policy; the sum of positive
and negative consequences for schools; an “accountability strength” measure that uses Carnoy
and Loeb’s (2002) methodology to develop a scale that ranges from O to 5; and an indicator
variable that approximates the current NCLB policy by combining rules about testing, score
disaggregation, and consequences for schools.” Note, however, that our approximation to NCLB
policy is quite imperfect because during the 1990s no states had policies that exactly resembled
NCLB and very few states had accountability policies that required testing in many grades, score
disaggregation, and serious school consequences. Moreover, our measure does not indicate
whether students had access to supplemental educational services or school transfer options, nor
does it contain information on whether states required test score disaggregation and reporting at
the school level.

Table 1 shows descriptive statistics for each of these measures (as well as for the state
covariates that we include in our models). Appendix table 1 describes the content of these
measures in more detail. Although accountability policies became more prevalent in the late
1990s, table 1 shows that some accountability policies were already in place by 1994.° States
have required student testing for decades (Hamilton, Stecher, and Klein 2002) and in 1994 the
typical state mandated tests in nearly two grades. Similarly, the typical state by 1994 had a little

over two school accountability policies already in place and ranked about a 2 on the 0-5

> See the Data Appendix for details on how we constructed these measures.
® Throughout this paper, when we refer a particular year, it denotes the last year of the school year (e.g., 1994 refers
to the 1993-1994 school year).
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accountability strength scale. However, few states (only 13%) retained students based on school
performance in 1994, and only 2 of the 48 states in our sample (4%) had any teacher
accountability policy.

By 2000, accountability had increased in all states, although the average change (at least
as measured by the CCSSO data) was not dramatic. Between 1994 and 2000, mandatory testing
increased by nearly one more grade on average, an additional six percent of states based
retention decisions on tests, an additional eight percent of states implemented at least one teacher
accountability policy, the number of school accountability policies increased by about a fourth of
a policy, and the accountability strength index increased by about a third of a point on the 0 to 5
scale. Figure 1 displays these trends graphically, showing data for the intervening years as well.”

Even though table 1 and figure 1 show that all types of accountability increased between
1994 and 2000, states that adopted accountability policies in one domain were not necessarily the
same states that adopted policies in another domain. Table 2 shows correlations among the
changes in our accountability measures (as well as their correlations with other state covariates).
Somewhat surprisingly, changes in mandatory testing were not correlated with changes in other
types of accountability. And, although changes in student retention and teacher accountability
were moderately correlated with each other, neither was correlated with changes in school
accountability or changes in accountability strength. Changes in school accountability and
accountability strength correlated .78, however, indicating that both reflect similar types of
policy changes. Changes in NCLB accountability correlated modestly with changes in teacher

accountability policies (r=.38).

7 For simplicity, we dichotomized the extent of testing, school accountability, and accountability strength measures
before graphing them. We coded the first two variables as 1 if the state had a value of 3 or higher, and coded the
accountability strength variable as 1 if the state had a value of 4 or higher (because 4 or higher represents “strong”
accountability).

12



SASS Outcomes

In both 1994 and 2000, teachers in the SASS responded to numerous survey questions
about themselves, their teaching, and their classrooms. Some of these survey questions measure
the types of desirable consequences that accountability advocates hope will materialize in the
wake of accountability reform; others measure the undesirable consequences that critics fear.
Desirable consequences

We measured teachers’ effort by teachers’ responses to two questions that asked them to
report the hours per week they spent on school-related activities outside of school hours, both
with and without students. Because both of these questions asked about school-related activities
that may not be related to student learning (e.g., the question on time with students not only
asked about time on tutoring, but also about time spent coaching, on field trips, and transporting
students), these variables are imperfect measures of the construct we really care about: the time
teachers spent on activities that are likely to improve student achievement. Moreover, these
variables do not allow us to capture any changes in the effectiveness or efficiency of classroom
instruction, even though teachers may respond to accountability pressures by covering more
material and tolerating fewer distractions (see Chin 2002).

We measured administrators’ efforts to improve student achievement in two ways. First,
we examined teachers’ reports of how much professional development they received during the
past yeaur.8 Current evidence suggests that intense and content-focused professional development
may help raise student achievement (Angrist and Lavy 2001; Cohen and Hill 2000; Jacob and

Lefgren 2002; for a review, see Kennedy 1999). Second, we examined teachers’ reports about

¥ We actually estimate the effect of accountability policies on the likelihood that teachers spent nine or more hours
in each of these types of professional development in the past year. We defined exposure to professional
development in this way because response options to the SASS professional development questions changed over
time and the only comparable response category was ““8 hours or less.”
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the size of their classes. Research indicates that students learn more in smaller classes, at least in
the early grades, and that disadvantaged students benefit from smaller classes more than
advantaged students do (for reviews, see Ferguson 1998 and Ehrenberg et al. 2001).
Undesirable consequences

SASS teachers answered two survey questions about how much control they felt they
had in their classroom over selecting instructional materials, content, and teaching techniques.
They also answered a question about how much influence they perceived teachers at their school
as having over establishing curriculum. We standardized these items within each year and then
combined them to measure teachers’ perceptions of their instructional autonomy.

We measured teacher stability with a question that asked whether teachers had taught at
their current school the previous year. And we measured teacher quality using four variables:
years of teaching experience, the average SAT scores of the teacher’s undergraduate college,
whether or not the teacher had a regular (or advanced) teaching credential (as opposed to no
credential or a provisional, probationary, temporary, or emergency credential), and whether or
not the teacher had at least a Masters degree. These measures of teacher quality are admittedly
poor proxies for instructional practices, although most studies show that students learn less when
taught by novice teachers (see, e.g., Greenwald, Hedges, and Laine 1996; and Rivkin, Hanushek,
and Kain 1998) and learn more when taught by teachers with stronger math and verbal skills (as
proxied by the average test scores of the college they attended) (see, e.g., Ehrenberg and Brewer
1995; Ferguson and Ladd 1996). Other things equal, though, having a teacher with a credential
or a graduate degree does not seem to improve student achievement (see, e.g., Goldhaber and

Brewer 2000; Walsh 2001a).
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Ambiguous consequences

We measured ambiguous consequences both in terms of teachers’ instructional responses
to accountability policies and administrators’ resource allocation decisions. Teachers reported
the amount of time they spent per week on reading/language arts, math, science, and history, and
we investigated whether teachers spent a greater percentage of their time teaching a particular
subject when their state mandated an additional test in that subject. We also examined whether
administrators reduced class sizes or placed higher-quality teachers in grades in which
mandatory state testing was required.
Analytic Approach

It is difficult to estimate the causal effect of state policies on educational outcomes
because states adopt policies for a variety of reasons, and those reasons themselves may be
correlated with educational differences among states. To take just one example, suppose that
states with higher per-pupil expenditures are less likely than other states to adopt accountability
reforms. Suppose, too, that high-expenditure states tend to attract better teachers because those
states pay more. If an analysis of the effects of accountability on teacher quality did not take
educational spending differences among states into account, it would incorrectly conclude that
stronger accountability reforms led to reductions in teacher quality. Studies that use only one
year of data try to avoid these problems by controlling statistically for confounding variables
(see, e.g., Carnoy and Loeb 2002). However, is it difficult to control for a large number of state-
level variables (because the total number of states is relatively small) and it is impossible to
know whether confounding variables that have been omitted from the model still bias the

estimated policy effects.
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Fixed effects models improve on cross-sectional models by eliminating the confounding
effects of all state variables that do not change over time. We use such models in this paper. We
estimate the impact of accountability reform by pooling two cross-sections of the SASS (from
the 1993-1994 and 1999-2000 school years) and regressing our various outcome variables on
teacher demographics, school characteristics, district characteristics, and measures of
accountability policies in each state in a given yealr.9 We add to these models indicator variables
for each state and an indicator variable for year. These models estimate the impact of within-
state changes in accountability on within-state changes in class size, teachers’ perceptions of
instructional autonomy, teacher quality, and so on, holding constant the overall secular change in
these outcomes.'® Fixed effects models do not, however, account for other within-state changes
that may confound the effects of changes in accountability policies. We try to deal with this
problem by controlling for changes in other state-level variables that may have influenced
changes in our outcomes.

Although the benefits of this “within-state” strategy recommend it above cross-sectional
strategies, it has limitations. Although a six-year period is a reasonably long period over which
to examine accountability changes, some state accountability policies changed only modestly or
not all over this time period. This lack of change limits our ability to detect statistically
significant effects. Moreover, any mistakes we have made in measuring state accountability
policies make it even harder for us to detect statistically significant effects. We caution readers

that the standard errors in our tables, which we adjust for dependencies among teachers within

’ We originally planned to pool more than two cross-sections, because SASS also collected data from teachers in
1987-1988 and 1990-1991. However, we could not find school accountability data for those earlier years that were
comparable to the accountability data that we used for the mid and late 1990s.

' These models make the most sense for outcomes that reflect teachers’ experiences during the school year, such as
teachers’ sense of autonomy or the amount of time they devote to teaching particular subjects. In contrast, the
teacher quality and class size models are only valid to the extent that teachers or administrators made their
employment or resource allocation decisions based on relatively accurate expectations about the accountability
policies that would be in place in their state during the 1999-2000 school year.
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states, are often quite large. Thus, we do not have enough statistical power to detect some
potentially important effects of accountability policies.

Most of our models take the following general form'":
(1) v, =X, +UP,+PA, +u, +a, +&£,,,

where y,, is an outcome variable for teacher i in state s at time #; X, are teacher characteristics

and the characteristics of teachers’ schools and districts. These include teachers’ gender,
ethnicity, age (as well as a quadratic for age)lz, and grade taught; the natural log of school size,
the percentage of students in the school who are eligible for subsidized meals (and a quadratic
for subsidized meals), the percentage of minority students in the school (and a quadratic for
percent minority), indicator variables for whether the school is located in an urban, rural, or
suburban area, and indicators for whether the school is a charter school or a magnet school; the
natural log of district size, the percentage of students in the district who are eligible for
subsidized meals, and the percentage of minority students in the district."> LP, are state
characteristics that may influence teacher labor markets, including state per pupil expenditures,

state unemployment rate, and the natural log of state school enrollments, as well as state

education policies that may also affect teachers, including class size reduction policies and

! For continuous outcomes, we estimate linear regressions. For dichotomous outcomes, we estimate logistic
regressions. Although we report logit coefficients and standard errors in our logistic regression tables, we discuss
odds and probabilities in the text.

2 We exclude teachers’ age and age-squared from our equations when we estimate the impact of accountability on
teacher quality (i.e., experience, education, credentials, college quality, and stability) because accountability policies
may influence those outcomes via their effect on the age distribution of teachers. For example, if accountability
policies encourage older teachers to retire earlier than they otherwise would, those earlier retirements may leave
schools with a less experienced, less well-educated teacher workforce. Under such a scenario, if we controlled for
age, we would risk understating the effects of accountability on teacher quality.

" Because the SASS data do not separately identify charter schools in 1994, our dummy for charters reflects a
comparison between designated charters in 2000 and all other schools. Appendix table 4 shows descriptive statistics
for the teacher-level variables in our models.
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teacher certification test requirements. A, are state accountability policies and y, and ¢, are

state and year indicators."*

Near the end of this paper, we use two additional models to examine whether teachers or
school administrators reallocated resources within schools in response to assessment and
accountability policies. To assess whether teachers spent more time teaching a subject if the
state mandated more testing in that subject, we estimate:

(2) V., =AX,, + P, + PlestSubject , + ¢TestOtherSubjects , + 1, + &, +&,,,

Equation 2 is analogous to equation 1, except that our dependent variables are the
percentages of time teachers report spending on reading, math, science, or social studies
which is the sum

instruction, and we replace the accountability policies, A, , with TestSubject

st st

of the number of grades with a mandatory test in a particular subject (e.g., reading). We also add

a control, TestOtherSubjects,, , for the number of mandatory tests in grades 1-6 in the other core

st
subjects (e.g., math, history, and science).”> This model tries to identify the effects of changes in
mandatory testing of a particular subject on time spent teaching that subject, holding constant the
testing regimen for other subjects.

Our third model addresses the question of whether administrators reallocated classroom
resources in response to testing and accountability policies. Specifically, we examine whether

teachers who taught in grades that were subjected to mandatory state tests were more likely than

their counterparts who taught in grades without mandatory tests to have smaller classes, more

' We weight all our models with the teacher weights so that our estimates are nationally representative of teachers
in grades 1-6 who teach in regular or “special program emphasis” schools in each year, and we estimate robust
standard errors. Because we estimate our models at the teacher level, but policy variation occurs at the state level,
we correct the standard errors by clustering at the state level (Bertrand, Duflo, and Mullainathan 2004).

' If a state mandated multiple tests in the same subject in any particular grade, we counted all tests in that subject
and grade as one test.
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experience, better academic skills, credentials, or MA degrees. These equations take the
following form:

(3) Vig = AX, + WP, + Plest , + ¢Teachtestedgrade,, +a, +&,,

These models include the same variables in LP, and X, as in equations 1 and 2. Note that the

teacher variables in all our models include indicators for the grade taught by each teacher. Test
represents a set of six indicator variables for whether the state, in a given year, mandates a test in
at least one core subject in grades 1 through 6. Teachintestedgrade is a variable indicating
whether a teacher teaches in a tested grade. We estimate these models separately for states with
weak to moderate accountability polices (states that scored below a “4”” on the Accountability
Strength index) and states with strong accountability policies (states that scored “4” or higher on
the Accountability strength index).

To assess whether accountability reforms differentially affected teachers who taught in
low-income schools, we estimate each of the models described above separately for various
groups of teachers. Our first set of models compares effects for teachers in schools in which
fewer than 40% of the students qualified for subsidized meals (“non-poor schools”) and teachers
in schools in which at least 40% of the students qualified for subsidized meals (“poor
schools™)."® Our second set of models refines these classifications to also consider the percentage
of minority students at the school. Specifically, we compare outcomes for teachers in “non-poor,
white” schools; “non-poor, minority” schools; “poor, white” schools; and “poor, minority”
schools, where we define “poor” by the same 40% cut-off and “white” as fewer than 20% non-

white students.'” These subsets of schools differ in predictable ways. For example, “minority”

'® We define “poor” schools as those in which 40% or more of the students are eligible for subsidized meals because
NLCB uses the same cut-off to define schools as having a “high concentration of low-income students.”
" The 20% white cut-off divides our weighted sample of teachers roughly in half.
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schools, regardless of their poverty status, are more likely than their “white” counterparts to be
located in urban areas. And “poor, white schools” are much more likely to be located in rural
areas.

Results
Desirable Consequences
Teacher effort

Proponents of accountability reform hope that accountability policies will encourage
teachers to work harder to raise student achievement. Table 3 indicates that teachers responded
to at least a couple of the accountability reforms of the 1990s by spending a little more time with
students outside of normal school hours. In particular, increases in teacher accountability and
NCLB accountability were associated with teachers spending 15 more minutes per week with
students—or about nine more hours during a 36-week school year.'® Table 4 shows that greater
accountability was also associated with teachers spending more time outside normal school hours
preparing lessons, grading, or in meetings.

We found no evidence that the effects of accountability on time spent with students
differed between teachers in poor and non-poor schools. The evidence on differential effects of
accountability on teachers’ preparation time is more mixed. We found some evidence that
increases in particular accountability polices, specifically the extent of testing and student

retention, increased teachers’ preparation time largely in non-poor and white schools. Yet we

'8 The variable measuring time spent with students outside of normal school hours is very skewed, with over 60% of
teachers reporting that they spent less than one hour a week on such activities (teachers reported zero hours in such
cases because they were not allowed to report fractional hours). Consequently, we also estimated these models by
recoding time spent with students to a dummy variable, where 1 indicated that the teacher spent at least 1 hour a
week with students outside normal hours. Those models indicated that having a statewide teacher accountability
policy increased the odds that teachers in poor schools spent at least 1 hour with students outside of school hours by
27%. We found a larger, statistically significant association in poor, white schools but a smaller, statistically
insignificant association in poor, minority schools. And, in these models, none of the other types of accountability
policies had any statistically significant association with time spent with students in any of our samples.
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also found evidence (albeit weaker) that increases in other accountability policies, specifically
school accountability and accountability strength, increased teachers’ preparation time in poor,
minority schools.

Professional development

Accountability proponents also hope that accountability policies will stimulate school
administrators to provide teachers with additional professional development resources that will
help them raise student achievement. We examined effects for three different types of
professional development: in-depth study of content, study of teaching methods, and assessment.

We found little evidence that accountability policies changed the amount of time teachers
spent in professional development focused on in-depth study of their content areas, and the
evidence we found was contradictory (see table 5). We found slightly more evidence that
teachers received additional professional development in “methods of teaching” as a result of
accountability policies, but there, too, the evidence varied inconsistently across types of school
and in one instance was negative (see table 6).

In contrast, we found consistent evidence that additional state mandated testing was
associated with additional professional development focused on student assessment (i.e.,
teaching teachers about assessment), especially in poor and minority schools (see table 7). For
example, when a state added testing in one additional grade, the odds that a teacher in a poor
school received nine or more hours of “assessment” professional development increased by
21%."

Class size

' Table 7 also shows that the adoption of a student retention policy may have been associated with increases in the
amount of “assessment” professional development that teachers in non-poor schools received.
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Administrators might also respond to accountability pressures by reducing class sizes.
Parents and teachers alike appreciate smaller classes, and research suggests that smaller classes
(at least if they are small enough) raise achievement and reduce achievement gaps in the early
elementary grades (see, e.g., Ferguson 1998; Ehrenberg et al. 2001). Table 8 suggests that state
mandated student retention policies and teacher accountability policies were associated with
reductions in class sizes in both poor and non-poor schools. Testing policies and accountability
strength may also have been associated with class size reduction. Because some states
implemented class size reduction policies during the same period that they increased
accountability, our models control for changes in states’ class size policies. Consequently, a
concurrent within-state trend in class size reduction policies probably cannot explain our results,
but a different, unmeasured within-state trend might.

Undesirable Consequences

Critics of accountability reforms worry that these policies will negatively impact
teachers’ working conditions and persuade good teachers to transfer to other schools, leave
teaching altogether, or not enter the profession in the first place.

Instructional autonomy

Our results provide some evidence to support critics’ concerns that accountability
policies negatively affect teachers’ sense of autonomy, at least in poor schools and in poor,
minority schools. But the negative effects we find range from very small to moderate. For
example, in high minority, poor schools, the expansion of state mandated testing to one more
grade was associated with a .06 standard deviation decline in teachers’ perceived autonomy. The

adoption of NCLB-like accountability was associated with a quarter of a standard deviation
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decline in those schools.” Our results also suggest that some types of accountability policies,
such as teacher accountability, may increase teachers’ perceived autonomy in non-poor schools.
These results imply that certain types of accountability policies may give teachers in advantaged
schools more leeway with respect to strategy and curriculum as long as they meet achievement
goals.
Teacher turnover

Critics of accountability reform suspect that it will increase teacher turnover at the most
disadvantaged schools. Turnover probably has a negative impact on academic success if
students suffer when their teachers are less familiar with a particular school’s policies and
practices. Increased turnover is probably also associated with an increase in the percentage of

teachers at poor, minority schools who are inexperienced (because vacancies at schools tend to

% Because concerns about teacher autonomy permeate discussions about accountability, we investigated these
findings in more depth. First, we examined whether accountability policies had different effects on teachers’ sense
of control over the content of their instruction relative to their sense of control over teaching methods. A case can
be made that high-quality teachers find it less offensive to be told what they should teach than how they should teach
it. When we compared the effects of accountability policies on two items in our scale, teachers’ perceptions of how
much control they felt over “selecting content, topics, and skills to be taught” and how much control they felt over
“selecting teaching techniques,” the results for the content item mirrored those for our overall accountability scale.
The effects on “teaching strategies” varied somewhat, however. We did not find negative effects of increased state
testing on teachers’ perceptions of control over their teaching methods among teachers in poor schools. However,
teachers in poor, minority schools did feel statistically significantly less control over their teaching strategies when
states added more testing requirements (though those effects were about half the size of the already small effects for
content). What’s more, teachers in non-poor, white schools felt statistically significantly more control over their
teaching strategies when states added more testing requirements (at the p<.10), and the difference between the
results for teachers in poor, minority schools and teachers in non-poor, white schools were statistically significant.
While these results provide some reassurance that accountability policies negatively affect teachers’ control over
content more than they negatively affect control over methods, they also suggest that increased testing causes
teachers in the most disadvantaged schools to have less autonomy over their teaching methods than do their peers in
other types of schools, providing yet another reason for teachers to want to migrate to more advantaged settings.
Second, because critics fear that accountability policies will drive “good” teachers out of the profession, we tried to
investigate whether accountability policies affected the perceived autonomy of experienced teachers, or teachers
from highly-selective colleges, the most. Our results showed that, in poor schools, increased state mandated testing
was associated with a larger decline in autonomy among the most inexperienced teachers (those who had taught for
four or fewer years) relative to their more experienced counterparts. We also found suggestive evidence that
teachers from less selective colleges experienced greater declines in autonomy than did their counterparts from more
selective colleges, although those differences were not statistically significant. The differentials by teacher
experience may indicate that inexperienced teachers are more likely than their experienced counterparts to be
monitored to ensure that they are using mandated methods, that inexperienced teachers feel less authority to ignore
curricular impositions, or that inexperienced teachers are simply less adept (because of their inexperience) at
integrating their own ideas and methods with the mandated curriculum.
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be filled based on seniority, and experienced teachers tend to prefer to teach at more advantaged
schools). On the other hand, increased turnover may improve student achievement if the weakest
teachers respond to accountability pressures by exiting the profession.

Table 10 suggests that, if anything, accountability policies caused more teacher instability
in non-poor, white schools than in minority schools. For example, when a state increased its
accountability strength by one unit on our index, the odds that a teacher in a non-poor, white
school reported being new to her school increased by 31%. The effects of teacher accountability
and NCLB accountability were even larger. Unfortunately, our data cannot tell us why
accountability policies seem to have caused instability in non-poor, white schools. It is possible
that those schools reduced class sizes more than other schools did, and thus added more teachers
(our estimates in table 8--which show the effects of accountability policies on class size
reduction—have large standard errors that make it impossible to rule out this theory). It is also
possible that teachers in those schools reacted especially negatively to accountability policies and
left their jobs, creating vacancies for new teachers. Because we did not find any indication that
turnover increased in minority (poor or non-poor) schools, however, our data do not indicate that
teachers responded to accountability policies by leaving disadvantaged schools to teach in
advantaged schools.

Teacher quality

Turnover is largely a concern to the extent that it results in lower teacher quality.

Because we cannot measure high quality instruction or student learning with our data, we rely
instead on common proxies for teacher quality, including teachers’ experience, the selectivity of
their undergraduate institution (as a proxy for their academic skills), whether a teacher has a

regular or advanced credential, and whether a teacher has an MA degree.
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Using these teacher quality measures, we found inconclusive results about the impact of
accountability policies on teacher quality. Table 11 shows hardly any statistically significant
impact of accountability policies on teacher experience, with the exception that increases in
teacher and school accountability may have led to increases in teacher experience in poor, white
schools, and NCLB accountability may have led to increases in teacher experience in non-poor
minority schools. Note, however, that the standard errors on our coefficients are large. This
means that we do not have enough statistical power to detect small to moderate changes in
teacher experience that may have occurred as a result of accountability policies.21

Table 12 suggests that greater accountability caused a small (a twentieth to a tenth of a
standard deviation) reduction in teachers’ academic skills. Student retention policies were
associated with a decline in teachers’ skills that seems to have affected teachers in all types of
schools. In contrast, increases in school accountability and accountability strength seem to have
caused a decline in teachers’ skills in non-poor, white schools but not in poor, minority schools.?

Overall, accountability policies seem to have increased teacher credentialing. Yet table
13 provides somewhat mixed evidence on how accountability policies affected credentialing in
different types of schools. In non-poor, white schools, most of the effects of accountability

policies on credentialing were positive. In poor, minority schools, both the existence of a student

retention policy and increases in accountability strength were associated with increases in

! Because students seem to learn less when assigned to novice teachers, we also investigated whether accountability
policies affected the likelihood that teachers had four or fewer years of experience (results available from the
authors). Those models indicated that teacher accountability and NCLB accountability reduced the odds that
teachers in non-poor schools and teachers in non-poor, minority schools, in particular, were inexperienced. But the
results for our accountability strength measure told the opposite story.

> We ran these models for teachers with different levels of experience, as well, in order to investigate whether
accountability reforms dissuaded recent graduates from selective colleges from becoming teachers, or caused
academically-skilled experienced teachers to exit the profession. We found that the decline in academic skills
occurred only among experienced teachers (i.e., those with more than four years of experience).
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credentialing. But the existence of an NCLB-like accountability policy may have been associated
with a reduction in credentialing.

The evidence for teacher education is less mixed than that for credentialing. Table 14
shows that only a few accountability policies had any effect on teacher education. Those that did
(student retention and teacher accountability policies) increased the odds of having a Masters
degree by between 12 and 25%. These types of policies seem to have had their largest effects on
teachers in non-poor, minority schools.
Ambiguous Consequences

Skeptics worry that teachers and administrators will respond to accountability pressures
with marginal tinkering rather than important instructional changes. Previous research has found
that accountability pressures motivate teachers to devote more time to teaching tested subjects
(Hamilton, Stecher, and Klein 2002; Jacob 2004; Koretz 2002). The results in table 15 provide
additional evidence of such changes. In both non-poor and poor schools, teachers devoted more
classroom time to a particular subject when their state required more testing in that subject.23
But these effects were quite small. For example, when states mandated testing in an additional
grade in science or history, teachers increased the percentage of time they spent teaching science
or history by less than one percent (or about a tenth of a standard deviation).

We also investigated whether administrators responded to accountability policies by
reducing class sizes in tested grades or allocating their best teachers to tested grades, especially

in states that had “strong” accountability policies (see table 16). Administrators seem to have

> In our models, increased math testing was unrelated to the time teachers spent teaching math. A likely
explanation for this result is that our models cannot distinguish changes in math testing from changes in reading
testing because states tended to require tests in both subjects when they decide to test an additional grade. In other
words, changes in math and reading testing were very highly correlated. Our results may suggest, however, that
when states mandate testing in both subjects in a grade, elementary school teachers are more likely to respond by
teaching more reading than by teaching more math.
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assigned teachers they perceived as more highly qualified to tested grades. For example,
teachers who taught tested grades were more likely than their counterparts who taught untested
grades to have an MA, and this effect did not differ by school type or accountability strength.
Similarly, in low-income schools located in “strong accountability” states, teachers who taught
tested grades had over two more years of experience than did their counterparts in untested
grades and were also slightly more likely to be credentialed. In addition, the data hint that
administrators in low income schools were more likely to assign teachers from more selective
colleges to tested grades and to reduce class sizes in tested grades when their schools were
located in “‘strong accountability” states. >
Conclusion

Our results offer support to both proponents and critics of accountability reform. On the
one hand, accountability policies seem to have motivated teachers to spend more time working
on school-related activities outside of school hours. Accountability policies may have also
encouraged administrators to offer more professional development and to reduce class sizes. On
the other hand, accountability policies seem to have reduced teachers’ sense of autonomy.
Skeptics would probably add, however, that most of these effects, whether positive or negative,
were quite small. They would probably also argue that the clearest changes we found in
response to accountability policies seem to have involved strategic decisions intended to
temporarily improve students’ scores rather than permanently improve their skills.

One of our purposes in writing this paper was to examine the effect of accountability

policies on school inequality. We expected that teachers in low-income, minority schools would

* Table 16 shows that class sizes were larger in tested grades in weak accountability states, presumably because
tested grades tend to be the upper elementary grades and upper grades tend to have larger class sizes. Yet the
difference between strong and weak accountability states suggests that administrators responded to accountability
pressures by reducing class sizes in the upper grades.
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bear the brunt of the effects of accountability reform (Clotfelter et al. 2004). And we worried
that policies intended to raise achievement and reduce achievement gaps might have led, instead,
to dramatic declines in instructional quality in schools that already faced the most challenges.
But we did not find strong negative effects in disadvantaged schools. We did find that teachers
in poor or minority schools seemed to receive more professional development about
“assessment” after increases in state-mandated testing than did their counterparts in non-poor,
white schools. And teachers in poor, minority schools felt less autonomy over their curriculum
and methods after increases in state-mandated testing than did their counterparts in non-poor,
white schools. But we found no consistent evidence that accountability policies differentially
affected teacher quality in disadvantaged schools. And we also found some positive changes
from which we would expect students to benefit, such as increases in the time that teachers spent
doing school-related work outside of school hours and decreases in class sizes. These mixed
results raise the crucial question of what will transpire as states comply with NCLB.

Although we cannot answer that question with certainty, both because NCLB is a federal
rather than state policy and because none of the accountability policies adopted by states during
the 1990s had the exact same components as NCLB, this paper informs the debate in at least two
ways. First, our results strongly suggest that accountability policies do, in fact, change
educators’ behavior. Consequently, policymakers at the federal, state, and district levels need to
ensure that the incentives they create for administrators and teachers are aligned with the
educational outcomes they desire. To take one example, our results suggest that administrators
try to concentrate resources on grades that are tested. NCLB does not mandate testing until third
grade and, as a consequence, administrators may try to concentrate educational resources in the

third grade or above. Yet it is very hard for students to catch up academically after they have
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already fallen behind in the early elementary grades (see, e.g., Juel 1988). Consequently,
policymakers would be wise to add additional incentives at the federal, state, or district levels
that encourage schools to measure and remediate students’ skill gaps during kindergarten, first,
and second grade.

Our results also show that teachers spend more time teaching tested subjects, providing
further support for the adage ““You get what you test” (see Linn 2000). Consequently,
policymakers need to ensure that testing requirements cover the subjects, knowledge, and skills
that they want children to master. For example, because NCLB currently excludes history
testing, teachers will probably teach less history unless policymakers either mandate history
testing as part of NCLB or create an additional policy that mandates history testing.

Second, our results suggest that different types of accountability policies have different
types of effects on teachers and administrators. During the 1990s at least, accountability policies
that imposed consequences on schools seem to have been less effective in changing educators’
behavior than were accountability policies that imposed consequences on teachers or students.
Although these results are tentative, because only a small number of states adopted teacher or
student accountability policies over the 1990s, they nonetheless suggest that policymakers should
consider adding teacher, and perhaps student, accountability components to NCLB when it
comes up for reauthorization.” Such decisions should be made, however, only after assessing
whether the direct effects of teacher and student accountability policies on student academic

success are positive or negative.

* States’ use of teacher accountability policies during the 1990s did not vary enough for us to distinguish the effects
of negative teacher sanctions from the effects of positive teacher sanctions. We do know, however, that the states
that adopted teacher accountability policies during the 1990s—which are the states that drive our results—typically
had policies that included either only positive incentives (such as recognizing teachers for students’ score gains or
giving teachers monetary rewards) or both positive and negative incentives (such as both recognizing and evaluating
teachers based on students’ scores).
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When NCLB comes up for reauthorization, legislators will have another opportunity to
weigh in on the most significant federal education policy in decades. Despite the significance of
this policy, the results in this paper indicate that accountability reform will not be a panacea for
our nation’s educational problems. Significantly raising achievement or eliminating the
achievement gap will require more than systemic school reform. Nonetheless, our results
suggest that accountability policies do have the potential to change educators’ attitudes and
behaviors. Yet the changes we found during the 1990s were quite small. These small effects
probably reflect considerable heterogeneity in educators’ responses to the incentives created by
accountability reform. If these results signal that educators try to respond to accountability
policies but make widely varying choices about how to respond, and choices that are not always
equally effective, it may make the most sense to couple strong accountability policies with the

research-based guidance and support that educators need to improve instruction.
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Data Appendix
We constructed two accountability measures that require further explanation:

Accountability Strength

We tried to replicate the index that Carnoy and Loeb (2002; hereafter C&L) used in their paper
on the effects of accountability on student achievement. Because we wanted to measure
accountability in both 1993-1994 and 1999-2000, and because the C&L data source (CPRE) was
not available for 1993-1994, we tried to follow their classification rules yet make an index based
on the CCSSO data. When we applied their schema to the CCSSO data, and then correlated our
1999-2000 index with their 1999-2000 index, the two indices were highly, but not perfectly,
correlated (r=.81). Most states received either the same index score across the two data sources
or received a score that differed by only one point. Six states differed by more than one point,
however. Because these discrepancies concerned us, we tried to verify the CCSSO data for these
states by consulting a third data source: Quality Counts 2000 (Education Week 2000). We
assigned each state a new accountability index score based on the Quality Counts data and then
compared the results with our CCSSO results. With the exception of Pennsylvania and
Tennessee, the Quality Counts data largely confirmed our state accountability classifications.

NCLB Accountability
We intended to make a variable that reflected the requirements of the NCLB legislation. We did
not have any items in both years that measured school transfer options or access to supplemental
educational services, so we could not include those aspects of the legislation in our measure.
NCLB requires testing in math and reading in grades 3 through 8, requires score disaggregation
by race and social class at the school level, puts schools on probation if they do not meet their
Adequate Yearly Progress targets, and then removes resources from them, takes them over, or
dissolves them entirely if they continue to fail to meet their performance targets. The CCSSO
data did not allow us to measure whether states required test score disaggregation specifically at
the school level. So, we began by creating a variable that required a state to have all of the
following policies in order to be classified as an NCLB state:

¢ Mandatory math and reading tests in 3 elementary grades;

e Disaggregated test scores by race and SES (reported at any level);

¢ Schools receive a warning or probation based on test scores; and

e Schools receive a monetary penalty or are taken over or are dissolved based on test

scores

However, very few states met these requirements in 1994 or 2000. Relaxing the test requirement,
by requiring only two elementary grades to have mandatory reading and math tests, did not
improve the numbers much. Our final NCLB approximation requires all of the following:

¢ Mandatory math and reading tests in 2 elementary grades;

e Disaggregated test scores by race and SES (reported at any level); and

e Schools receive a warning or probation or a monetary penalty or are taken over or are

dissolved based on test scores.

This measure classifies 3 states as NCLB states in 1994 and 11 states as NCLB states in 2000.
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Table 1. Changes in State Accountability Policies: 1994-2000

1993-1994 1999-2000 Change: 2000-1994
Mean SD Mean SD Mean SD
Accountability Measures
Extent of Testing 1.83 1.40 2.65 1.45 0.81 1.44
Student retention 0.13 0.33 0.19 0.39 0.06 0.43
Teacher accountability 0.04 0.20 0.13 0.33 0.08 0.35
School accountability 2.27 1.94 2.54 2.06 0.27 1.92
Accountability strength 2.05 1.47 2.39 1.46 0.33 1.35
NCLB accountability 0.06 0.24 0.23 0.42 0.17 0.38
State Covariates
Per-pupil expenditures 6070.99 1450.52 6829.90 1349.22 758.91 378.13
Unemployment rate 5.38 1.22 3.74 1.00 -1.65 1.03
School enrollment (In) 13.21 0.97 13.26 1.00 0.05 0.07
Class size legislation 0.15 0.36 0.40 0.49 0.25 0.44
Required teacher cert. tests 0.73 0.45 0.81 0.39 0.08 0.35

Note: Sample includes the 48 states for which we have data in both years. Florida did not respond to
the 1999-2000 survey and data from Nebraska are missing for 1993-1994. See Appendix table 1 for
descriptions of variables and sources.
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Table 2. Correlations among Changes in State Accountability Policies and Covariates: 1994-2000

1 2 3 4 5 6 7 8 9 10 11

Change in:
1 Extent of Testing 1.00
2 Student retention 0.09 1.00
3 Teacher accountability -0.10 0.25 1.00
4 School accountability 0.08 -0.02 0.12 1.00
5 Accountability strength 0.08 0.04 0.10 0.78 1.00
6 NCLB accountability -0.10 -0.20 0.38 0.17 0.10 1.00
7 Per-pupil expenditures -0.02 -0.14 0.12 -0.02 0.02 0.13 1.00
8 Unemployment rate 0.21 0.07 -0.17 0.02 0.04 0.09 -0.03 1.00
9 School enroliment 0.17 0.01 0.27 0.23 0.17 0.01 -0.27 -0.18 1.00
10 Class size legislation 0.11 0.03 -0.14 0.17 0.22 0.00 0.06 0.17 -0.15 1.00
11 Required teacher cert. tests -0.01 0.11 -0.06 0.06 0.08 -0.11 -0.22 -0.10 0.10 0.14 1.00

Note: Sample includes the 48 states for which we have data in both years. Florida did not respond to the 1999-
2000 survey and data from Nebraska are missing for 1993-1994. See Appendix table 1 and Data Appendix for
more details on variables.
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Appendix Table 1. Description of Accountability Measures and State Covariates

Variable Description
Testing
Grades tested Sum of grades 1-6 requiring at least one mandatory test in reading, math,

science, or history
Consequences for Students, Teachers or Schools

Student retention 1 if state retains students based on test scores; 0 otherwise

Teacher accountability 1 if state has any of the following teacher accountability policies:
awards or recognition, monetary rewards, monetary penalties, evaluation or
certification

School accountability Sum of the following school accountability policies:

performance reporting, warning, probation, monetary penalties, dissolution,
takeover, recognition, monetary awards, exemption from regulations,
accreditation
Overall Accountability

Accountability strength Replication of Carnoy and Loeb (2002) Index: Index ranges from 0-5
where 0=no state level testing; .5=state level testing, no performance reporting;
1=state level testing, performance reporting, no school accountability or exit
exams; 1.5=state level testing, performance reporting, weak accountability, no
exit exams; 2=state level testing, performance reporting, moderate
accountability or exit exam; 2.5= state level testing, performance reporting,
weak accountability, exit exam; 3=state level testing, performance reporting,
moderate accountability, exit exam; 3.5=state level testing, performance
reporting, moderate-strong accountability, no exit exam; 4=state level testing,
performance reporting, strong accountability, no exit exam; 4.5=state level
testing, performance reporting, moderate-strong accountability, exit exam;
5=state level testing, performance reporting, strong accountability, exit exam.

NCLB accountability Dummy variable approximation of NCLB legislation, coded 1 if the
state has mandatory reading and math tests in at least two elementary grades
(out of grades 1-6), disaggregates test scores based on race and SES, and has
at least one of the following test-based consequences: warning, probation,
monetary penalty, school take over, or school dissolution.

Labor Market Characteristics

Per-pupil expenditures Current expenditures per pupil in fall enrollment in public elementary and
secondary schools, by state, in 2000 dollars
Unemployment rate Seasonally adjusted October unemployment estimate, by state
School enroliment Natural log of public school enroliment, by state
Other State Education Policies
Class size legislation 1 if state had implemented mandatory class size legislation in any grade at any

level; O otherwise
Required teacher cert. tests 1 if state legislation required teachers to take either a subject-specific or a
general test to obtain a regular credential; 0 otherwise

Note: All accountability data are from the State Student Assessments Annual Survey (Council of Chief State School
Officers 2001; Council of Chief State School Officers/North Central Regional Education Laboratory 1995) for the 1993-
1994 and 1999-2000 school years. See text for more details. Per-pupil expenditures and school enroliments are from
U.S. Department of Education (2003). Unemployment rates come from the Bureau of Labor Statistics (1993-2000). Class
size legislation data are from Pate-Bane (2004). Teacher certification testing data are from the American Association of
Colleges for Teacher Education (1993) and the National Association of State Directors of Teacher Education and
Certification (1999).



Appendix Table 2. Description of Teacher Outcomes

Variable

Description

Time on School-Related Activities

Time with
students outside
normal school
hours

Preparation/
meeting time
outside normal
school hours

Teacher reported. Hours per week. Teachers reporting 15 or more hours top-coded at 15
(approximately 3% of teachers); Question text in 1994: "During your most recent full week,
how many hours did you spend AFTER school, BEFORE school, and ON THE WEEKEND
on each of the following types of activities? School-related activities involving student
interaction (e.g., coaching, field trips, tutoring, transporting students)?" The question text
differs only slightly (and non-substantively) in 2000.

Teacher reported. Hours per week. Teachers reporting 30 or more hours top coded at 30
(less than 1% of teachers); Question text in 1994: "During your most recent full week, how
many hours did you spend AFTER school, BEFORE school, and ON THE WEEKEND on
each of the following types of activities? Other school-related activities (e.g., preparation,
grading papers, parent conferences, attending meetings)?" The question text differs only
slightly (and non-substantively) in 2000.

Professional Development

"Content"
professional
development

"Methods"
professional
development

"Assessment"
professional
development

Class Size
Class size

Teacher reported. Nine or more hours spent in "content" professional development over past
year (1=9 or more hours; 0 otherwise). Question text in 1994: "Since the end of the last
school year, have you participated in any in-service or professional development programs
which focused on the following topics? In-depth study in your subject field." Question text in
2000: "In the past 12 months, have you participated in any professional development
activities that focused on in-depth study of the content in your MAIN teaching assignment
field?" Note that categories for reporting hours other than 8 hours or less differ across years
so we cannot measure hours in other categories.

Teacher reported. Nine or more hours spent in "methods of teaching" professional
development over past year (1=9 or more hours; 0 otherwise). Question text in 1994: "Since
the end of the last school year, have you participated in any in-service or professional
development programs which focused on the following topics? Methods of teaching your
subject field." Question text in 2000: "In the past 12 months, have you participated in any
professional development activities that focused on methods of teaching?" See caveats
above.

Teacher reported. Nine or more hours spent in professional development on "assessment"
over past year (1=9 or more hours; 0 otherwise). Question text in 1994: "Since the end of the
last school year, have you participated in any in-service or professional development
programs which focused on the following topics? Student assessment (e.g., methods of
testing, evaluation, performance assessment). Question text in 2000: "In the past 12 months,
have you participated in any professional development activities that focused on student
assessment, such as methods of testing, evaluation, performance assessment, etc?" See
caveats above.

Teacher reported. Total number of students enrolled in their class in the last full week of
school for teachers teaching self-contained classes. Average number of students enrolled in
one class period in the last full week of school for teachers teaching departmentalized
classes. Restricted to teachers teaching self-contained and departmentalized classes.
Teachers reporting classes with 65 or more students, or with fewer than 5 students, were
excluded (less than 1% of the sample).



Appendix Table 2 Continued. Description of Teacher Outcomes

Perceived Instructional Autonomy

Instructional
autonomy

Teacher Stability
Teacher is New to
Current School

Teacher Quality
Experience
College quality

Credentials

Education

Average of four standardized, teacher-reported items about their perceptions of control over
content and teaching methods. Question text for 1994: "At this school, how much control do
you feel you have IN YOUR CLASSROOM over each of the following areas of your planning
and teaching? Selecting textbooks and other instructional materials; Selecting content,
topics, and skills to be taught; Selecting teaching techniques?" "At this school, how much
actual influence do you think teachers have over school policy in each of the following
areas? Establishing curriculum." The question text differs only slightly (and non-
substantively) in 2000. However, the response set differs across years, with the 1994 SASS
providing a scale from 0-5 and the 2000 SASS providing a scale from 1-5. Thus, we
standardized the items and created the standardized index within years before pooling the
data across years. Alpha=0.746

Teacher reported. Whether taught at same school last year. 1 if teacher is new to the
school; 0 otherwise.

Total years. Sum of years taught at public or private schools (full or part-time).

Mean SAT of undergraduate institution. Data from the Higher Education Research Institute
(HERI) selectivity file, which is based on public reports of institutions' mean SAT and/or ACT
scores. We inferred year of college entrance from teacher-reported year of college
graduation. HERI data are available for 1973, 1977, 1982, and 1999. We attached the HERI
data from the year closest to the year of college entrance but excluded the 1999 selectivity
data because the 1999 scores reflect recentering of the SAT in 1995.

Teacher reported. 1 if has regular, standard, or advanced teaching certificate in any state; 0
otherwise. Response options varied slightly between years. In 1994, respondents could
report that they had a "certificate for persons who have completed an alternative program,”
but that option was not available in 2000. We coded respondents in that category as being
certified.

Teacher reported. 1 if has MA or more; 0 otherwise (less than 1% of sample has less than a
BA)

Time Allocated to Subjects

Percent time on
reading

Percent time on
math

Percent time on
history

Teacher reported. Number of hours divided by the total number of hours for reading, math,
history, and science combined. Restricted to teachers teaching self-contained classes.
Teachers reporting fewer than 5 hours on all subjects or more than 40 hours on all subjects
are excluded (approximately 1% of sample). Teachers who report teaching only one subject
are excluded (N=18). Question text in 1994 and 2000: "During your most recent FULL
WEEK of teaching, approximately how many hours did you spend teaching each of these
subjects at THIS school? English/Reading/Language arts"

Teacher reported. Number of hours divided by the total number of hours for reading, math,
history, and science combined. Restricted to teachers teaching self-contained classes.
Teachers reporting fewer than 5 hours on all subjects or more than 40 hours on all subjects
excluded (approximately 1% of sample). Teachers who report teaching only one subject are
excluded (N=18). Question text in 1994 and 2000: "During your most recent FULL WEEK of
teaching, approximately how many hours did you spend teaching each of these subjects at
THIS school? Arithmetic/Mathematics"

Teacher reported. Number of hours divided by the total number of hours for reading, math,
history, and science combined. Restricted to teachers teaching self-contained classes.
Teachers reporting fewer than 5 hours on all subjects or more than 40 hours on all subjects
excluded (approximately 1% of sample). Teachers who report teaching only one subject are
excluded (N=18). Question text in 1994 and 2000: "During your most recent FULL WEEK of
teaching, approximately how many hours did you spend teaching each of these subjects at
THIS school? Social studies/History"
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Percent time on  Teacher reported. Number of hours divided by the total number of hours for reading, math,

science history, and science combined. Restricted to teachers teaching self-contained classes.
Teachers reporting fewer than 5 hours on all subjects or more than 40 hours on all subjects
excluded (approximately 1% of sample). Teachers who report teaching only one subject are
excluded (N=18). Question text in 1994 and 2000: "During your most recent FULL WEEK of
teaching, approximately how many hours did you spend teaching each of these subjects at
THIS school? Science"

Note: All data are from the Schools and Staffing Survey (1993-1994 and 1999-2000). See text for more details.



Appendix Table 3. States that Experienced Changes in their Accountability Policies between 1994 and 2000

Student Teacher School Accountability
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AK
AL
AR
AZ
CA
CO
CT X
DE
FL NA NA NA
GA X X
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IA
ID X
IL
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KY
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MA X
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ME
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Note: The Xs indicate the states that changed their accountability policies between 1994 and 2000 (according
to the CCSSO data). NA indicates that our dataset lacks information on FL and NE.



Appendix Table 4. Descriptive Statistics for Teacher Sample

Mean SD N
Dependent Variables
Time with students 154 2.96 16,517
Preparation & meeting time 10.01 6.36 16,517
Content professional development 0.38 0.49 16,517
Methods professional development 0.41 0.49 16,517
Assessment professional development 0.33 0.47 16,517
Class size 2279 4.86 13,925
Instructional autonomy 0.00 1.00 16,517
New to current school 0.11 0.31 16,517
Years of experience 15.18 9.81 16,517
College quality 938.06 97.30 15,294
Credentialed 0.93 0.26 16,517
Education (MA+) 0.43 0.50 16,517
% time on reading 48.12 11.47 11,051
% time on math 2493 7.02 11,051
% time on history 13.98 7.12 11,051
% time on science 12.98 7.33 11,051
Teacher, School, and District Controls
Male 0.11 0.31 16,517
Age 43.27 10.29 16,517
American Indian 0.01 0.09 16,517
Asian American 0.02 0.13 16,517
African American 0.08 0.27 16,517
Latino 0.05 0.21 16,517
Teach in grade 1 0.17 0.38 16,517
Teach in grade 2 0.16 0.37 16,517
Teach in grade 3 0.18 0.38 16,517
Teach in grade 4 0.15 0.36 16,517
Teach in grade 6 0.16 0.36 16,517
Elementary school 0.93 0.26 16,517
Urban 0.27 0.45 16,517
Rural 0.31 0.46 16,517
Ln of school size 6.21 0.50 16,517
% eligible for subsidized meals 43.46 29.47 15,959
% minority 33.90 32.75 16,517
Charter 0.00 0.06 16,517
Magnet 0.06 0.24 16,517
Ln of district size 9.08 1.74 14,443
% in district eligible for subsidized meals 40.19 25.87 14,249
% minority in district 33.22 29.80 14,443
1999-00 school year 0.54 0.50 16,517

Note: All descriptive statistics are weighted with the teacher weight.
Sample is limited to full-time teachers in grades 1 through 6 who teach

academic (or general elementary) subjects and work in regular or

"special program" emphasis schools. Note that in addition to the
variables shown above, statistical models also include quadratics for %
subsidized meals and % minority, as well as a missing data indicator for
the school level subsidized meal variable, district level subsidized meal
variable, % minority in district, and district size. Statistical models for
some outcomes also include age and a quadratic in age. Most statistical
models also include state fixed effects. See text for more details.



