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ABSTRACT
THREE ESSAYS ON SCHOOL CHOICE AND ACCOUNTABILITY POLICY
By

Kwanghyun Lee

This dissertation provides empirical studies on the school choice and
accountability policy, consisting of three independent essays. Chapter I evaluates the
competitive effect of charter schools on hosting school districts using Data Envelopment
Analysis (DEA), specifically a super-efficiency DEA model, which has been used in the
field of operations research to measure organizational efficiency. The empirical work is
based on Michigan, using district-level school finance and Michigan Educational
Assessment Program score data. The results of analysis show that charter hosting
districts improved their efficiency over time more than other school districts. However,
this difference in efficiency is not statistically significant. Further analysis using first
differencing regression also confirms that the change in efficiency in charter-hosting
districts is not significantly affected by the share of local charter school enrollment.

Chapter II examines two competing perspectives regarding the impact of
standards-based accountability policy on teachers’ instructional practice using the 2000
National Center for Educational Statistics (NCES) School and Staffing Survey (SASS).
The first perspective is derived from the behavioral predictions or “theory of action” put
forth by accountability policy advocates. According to this view, a properly designed
state-level accountability system will induce teachers to use state curriculum guidance

and students’ test results to modify their instructional practice in order to improve
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student performance. The second perspective is derived from the Cohen’s cognitive
theory that teachers’ opportunities to learn will be the main determinant of policy
implementation or change of teachers’ instructional practice. Analysis of the 2000 SASS
database using instrumental variables estimate and ordered probit and logit models
shows that both accountability policy and teachers’ opportunities to learn measured by
professional development participation lead to teachers’ more frequent use of
state/district standards. However, the explanatory power of teachers’ opportunity to
learn is significantly larger than that of accountability policy. Furthermore,
accountability policy produces an unintended consequence: teachers from states with
strong accountability policies are more likely to group students within the classroom by
achievement or ability level, which is discouraged by the state standards. |
Chapter III examines the psychological effect of accountability policy on
teachers. Self-determination theory (SDT) in psychology states that controlling
mechanisms such as performance-contingent rewards and threat of sanction will turn
agents’ perceived locus of causality from inwardly to externally directed, thus
undermining agents’ intrinsic motivation. SDT implies that teachers under the pressure
of strong accountability policy will be more likely to lose their intrinsic motivation for
teaching. Analysis of the 2000 NCES SASS database using ordered probit and logit
models confirms that teachers under strong accountability policy are more likely to
mention that they would not become a teacher again if they were to start over, controlling
for other variables. They also respond that it is a waste of time to try to do one’s best as a
teacher, which shows that teachers working under the strong accountability policy are

losing intrinsic motivation.
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CHAPTERI1

DO CHARTER SCHOOLS SPUR IMPROVED EFFICIENCY IN
TRADITIONAL PUBLIC SCHOOLS?

AN EVALUATION OF MICHIGAN SCHOOLS USING DATA
ENVELOPEMENT ANALYSIS

1. Introduction

Charter schools are the most rapidly expanding form of school choice. The
basic charter school concept is encompassed in the idea of “autonomy in exchange for
accountability.” Charter schools are nonsectarian pubic schools of choice that operate
with freedom from some of the regulations that apply to traditional public schools (U.S.
Charter School Office). However, the degree of freedom from state or district regulations
for charter schools varies across states (Kane & Lauricella, 2001). For instance, the laws
governing charter school laws in six states (Arizona, Colorado, Florida, Michigan, North
Carolina, and Texas) are relatively permissive. These six states generally foster the
development of charter schools that are genuinely independent of local school districts.
These charters enter the educational market place as competitors for the students and
revenues of traditional public schools. However, except for Arizona, all these states have
a cap on the number of operating charter schools. Michigan is one of the states, which
allows many charter schools.

Currently, there are four general perspectives on the charter school movement.

The first is the laboratory perspective. This perspective posits that charter schools, freed



up from regulations, will experiment with new educational practices. If these new
practices are useful or innovative, they can be adopted by regular public schools. Second
is the competition perspective. Since charter schools will attract children and money from
the district schools, regular public schools will face financial incentives to persuade
families not to exit. Public schools will improve their instruction and programs to avoid
losing their students. For example, according to the Center for Education Reform, Rocky
Mount County Public Schools in North Carolina had long considered an International
Baccalaureate program, but had never acted on it. However, when the Rocky Mount
Charter School applied for a charter, the district was spurred into action. Third is the
alternative system perspective. As the number of charter schools increase, charter
schools may replace district schools as the primary purveyors of public education. This
perspective is appealing to those who believe that regular public schools are unlikely to
respond constructively to the presence of charter schools. Thus, in the long term, the
charter school system may be an alternative to the whole public education system. Last is
the useless movement perspective. This perspective maintains that the charter school
movement will not bring any positive effect. Examples of successful charters are
anecdotal, while public schools are already implementing the good practices that are
adopted by charter schools (Rothstein, 1998).

In fact, these various perspectives are indicative of the intensity of the current
arguments concerning the charter school movement. A charter school evaluation could be
implemented based on any one of the above four perspectives. Among these perspectives,
my research intends to examine the competitive effect of charter schools on school

districts hosting charter schools, using Michigan K-12 data. First, this chapter will



introduce current research on the competitive effects of charter schools on public schools.
And, evaluation methodology will be discussed and analysis using Michigan Data will be
presented. Specifically, the results will be compared with previous research implemented

by Hoxby (2003) and policy implication will be discussed.

2. Michigan Charter School Studies

So far, there has been little research on the competitive effect of charter schools'.
Based on interviews with over 270 principals in Michigan, Mintrom (2000) concludes
that there is little evidence that pubic schools near charter schools have been
systematically changing their practices because of competition from charter schools.
Bettinger (1999) finds that Michigan charter schools did not improve student
achievement as rapidly as other regular public schools using school-level data in
difference-in-difference regression models. In addition, Bettinger failed to find evidence
that the presence of charter schools produces improvements in student acheivement in
nearby regular public schools. However, using similar difference-in-difference regression
techniques, Hoxby (2003) finds productivity increases in Michigan school districts where
charter enrollment represents at least six percent of total local enrollment. These studies,
then, produce different conclusions regarding the competition effect. The different results
may be due to differences in study design. For instance, Hoxby uses host districts where

the enrollment share of charter schools is more than six percent as a dummy variable to

! Belfield and Levin (2002) review the cross-sectional research evidence on the effects of competition on
educational outcomes. However, their review does not include charter school cases. Usually competition



measure the competitive effect between 1993 and 2000. Bettinger, on the other hand,
uses the Herfindahl index of school enrollment for schools within a five-mile radius of
charter schools using 1995 and 1999 school data. In addition, one of the important
differences between the Hoxby and Bettinger studies is that they used different dependent
variables. Hoxby uses the change in test score over the percentage change in per pupil
expenditure, while Bettinger uses test scores as the dependent variable. That is, Hoxby’s
model measures the impact of charter schools on the efficiency of regular public schools.
Bettinger’s model, meanwhile measures the effect of charter schools on the effectiveness
of regular public schools.

This paper is designed to investigate the Michigan story more fully, in order to
provide a stronger empirical foundation for the policy debate. Like Hoxby and B'ettinger,
I will rely on Michigan Educational Assessment Program (MEAP) data and measures of
district resource use. However, I will use an entirely different empirical methodology,
Data Envelopment Analysis (DEA) to measure and evaluate school efficiency. Since my
method permits the examination of changes in school efficiency associated with the

presence of nearby charter schools, the result can be compared with Hoxby’s.
3. Methodology

Evaluation criteria can be divided into two broad categories: those that measure
good practices, and those that measure good student performance. The former is input-

based evaluation, and the latter is output-based evaluation. My research basically adopts

is measured using the enrollment rate at private schools or by the potential for Tiebout-style competition



an output-based quantitative evaluation, since the educational practices in charter schools
or nearby public schools are not explicitly investigated. This study looks at the efficiency
with which schools use their resources (inputs) to generate educational outputs measured
by student achievement. I employ Data Envelopment Analysis, specifically a super-
efficiency DEA model, to evaluate whether school districts that host charter schools have
improved efficiency.

DEA is a methodology which has been used to evaluate organizations’ relative
efficiency using input and output information (Charnes, et al., 1978; Bessent & Bessent,
1980; Anderson, et al., 1998). The basic conceptual model for DEA is designed to derive
an organization’s efficiency from its output/input ratio. That is, DEA derives an
efficiency index for each organization as the weighted sum of its outputs over the
weighted sum of its inputs. It sets the most efficient organization’s index as 1 (or 100%),
and scales the index of all other organizations relative to the most efficient organizations.
The one input and one output case is easy to understand. For instance, assume that we
have three schools, each using one input (expenditure) and one output (math scale score).
Then, we can easily obtain the efficiency index for these three schools by dividing math
score by expenditure. Table 1.1 displays the efficiency indexes for this hypothetical one
input and one output case. As we can see, Schooll and School 2 achieved the same math
scaled score, but with different amounts of inputs. School 1 achieved a 2000 scale score
using only $500, so it is more efficient than School 2. Since School 1 is the most

efficient, its efficiency index is set as 1, and School 2’s index is 0.65.

among regular school districts.



Table 1.1: Example of One Input and One Qutput

School 1 School 2 | School 3
Output(Math scaled score) 2000 2000 1400
Input (expenditure) $ 500 $ 800 $ 700
Efficiency 4 2.5 2
Weighted Efficiency Index (Most 1 0.625 0.5
efficient unit is 1)

The mathematical model for DEA in situations involving more than one input
and output was proposed by Charnes, et. al.(1978). The model defines the efficiency of
organization, or decision-making unit (DMU), o as h, , which is obtained by solving the

following linear programming model’.
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for r is u;, and Vv;j is the weight given to output i. £ is a non-Archimedean infinitesimal.

This is a non-linear model. We can convert it into a linear programming model as

follows:
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(2) can be transformed into the model (1). Although the weighting variables in (2) have
been transformed, we can use (2) to solve (1), since the models are equivalent3 .

This basic DEA model* has been used to analyze school or school district
efficiency by some scholars (Bessent & Bessent, 1980; Bessent, et al., 1982; Anderson, et
al., 1998). Bessent & Bessent (1980) might be the first scholars who applied DEA to
analyze the efficiency of the public schools. They examined efficiency ratings for 55
elementary schools in an urban school district. They selected input and output variables

according to the following criteria: there was a conceptual basis for the relationship

? For basic information about linear programming model that is used in operations research (OR), please
see Hiller, F.S. and Lieberman, G. J. (2001), Introduction to Operations Research, 7" edition. McGraw Hill.
3 Charnes, et al. (1978) illustrates how linear programming model minimizing input can solve (1). For
how (2) can be drawn to solve (1) see Chamnes, et al. (1978, p.432).



between input and outputs, there was an empirically inferred relationship of measured
inputs and outputs, the relationship was such that increases in inputs were associated with
increases in outputs (for instance, the percent of students not from low-income families
was used rather than the percent of students from low-income families.), the
measurement had no zero elements. If a given element was zero, a small value (0.01)
was added. Based on these criteria, Bessent & Bessent, (1980) used two outputs and
thirteen inputs to estimate efficiency indexes for each of 55 public schools”.

Recent application of DEA in education was done by Anderson, et al., (1998).
They applied DEA to measure the efficiency of Chicago public schools using 1989, 1991,
and 1993 data. The input variables used in the analysis were: student attendance, stability
(the percentage of students remaining enrolled for the entire school year), percentage of
students not classified as poverty level, percentage of students speaking English as their
first language, teacher/student ratio, and total per-pupil direct educational expenditures.
Output variables are grade equivalent scores in reading, mathematics, and vocabulary.
Anderson, et al.,(1998) also obtain effectiveness ratings based on residual gain scores
between seventh and eighth grades. They compare the effectiveness ratings and
efficiency index and found that schools that were both effective and efficient in various
years had more stable student populations, greater attendance, fewer students with
Limited English Proficiency, more non-poverty students, and lower student expenditures.

However, these results are not completely consistent across all three years. They

* This basic DEA was proposed by Charnes, Cooper, and Rhodes (1978), so sometimes it is called the CCR
model, or CCR ratio definition (Banker, Charnes, and Cooper, 1984).

’ The two outputs were median percentile test scores in reading and math for each school. The thirteen
inputs were: previous year’s median percentile reading and math test scores, percent of Anglo-American
students, percent of students not from low-income families, percent in average daily attendance, total per
pupil expenditure for instruction, number of professional staff per 100 pupils and so on



suggested that the reason might be multicollinearity among the independent variables in
their regression. DEA methods also have been utilized to evaluate the efficiency of
higher education departments (Johnes and Johnes, 1995).

Thus far, however, this established technique has not been utilized to evaluate
the competitive effects of charter schools. Despite the intense policy debate regarding
charter schools’ competitive impact on traditional schools, researchers have yet to employ
the best empirical methods to produce evidence that could inform the debate. DEA is
well-suited to this task. The fact that the model is non-parametric is an advantage. We
can check whether individual school districts with nearby charter schools improve their
efficiency. In addition, the DEA model’s ability to deal with multiple outcomes
simultaneously is an advantage.

One potential drawback of past applications of the basic DEA model, however,
is that it may assign an efficiency index of 100 to many organizations. For instance,
among the 55 schools analyzed by Bessent & Bessent (1980), 30 received efficiency
indexes of 100. A quarter of the schools evaluated with the basic DEA model in
Anderson et al.(1998) were assigned efficiency indexes of 100. To adjust for this,
Andersen and Petersen (1993) propose a super-efficiency DEA model, which provides a
comparative ranking among the Decision Making Units (DMUSs) with efficiency indexes
of 100. All other assumptions of the super-efficiency DEA model remain the same as the
basic DEA model, except for the fact that the DMU under evaluation is excluded from the
constraints. Since the super-efficiency model provides relative efficiency rankings of all
units, we can see whether charter-hosting school districts increased efficiency index

compared to the non-charter hosting public school districts. These analyses will be tested



by using discrete categories indicating whether the increase of efficiency index is
associated with charter-hosting status.

Also, using the efficiency index as dependent variable, we can run regressions
to obtain difference-in-difference estimator to measure the effect of charter school

enrollment on charter hosting districts. The regression model is

A super-efficiency index; = 8 o + B; 6% CS Share;+ Au;, 3)

where, 6% CS share is a dummy variable which means that if charter school
enrollment in the district i is more than 6% of the total enrollment of the district.
Unobserved independent variables that possibly could affect the efficiency are deleted in
this model by differencing. Also, log-transformation of the dependent variable, change in
log (super-efficiency index) will be used. This model, (3) assumes that 6%CS share is
not correlated with the Au; and other general assumptions of Ordinary Least Square
(OLS) regression are met.

Actually, (3) is identical with a First Differenced (FD) equation. Instead of
using a dummy independent variable, 6%CS share cutoff dummy variable, we can
include a continuous independent variable, change of percentage of charter school share
in the district enrollment, which could provide more information compared to the discrete

dummy independent variable. That is,

A super-efficiency index; = 6 o + B,A share of charter school+ Au;, 4)

10



where A denotes the change from t =1 to t=2. This model also eliminates the
unobserved time-invariant variables which could have effects on the efficiency index.
The intercept indicates the overall change of efficiency index for all districts. Model (4)
also must satisfy assumptions of OLS regression. For instance, B; of (3) and (4) could be
biased if the charter school location is determined by some other factors such as school
district efficiency and so on. In Michigan, many charter schools are located in urban
counties and Detroit area (Arsen, et al., 1999). In this first-differenced equation, the
correlation between independent variable and unobservable time-constant variable is
allowed, thus the locality of charter schools location which is time-invariant does not
matter. However, if the change of efficiency is correlated with some factors which are
time-variant, 3; would be biased. This issue is relevant to the possibility that the changes
in the composition of students who remain in district schools could bring peer effect and
could affect district efficiency. This would constitute a misspecification, or omitted
variable problem. So, observable student characteristics will be used as input variables to

yield an efficiency index which controls for composition of students.

4. Data

Since 1994, the number of charter schools in Michigan has grown (Arsen, et al.,
1999). The state’s charter schools are distributed unevenly among school districts. As of
2002, about 82, or 15 percent, of the state’s 555 public school districts are hosting charter
schools. This situation provides a good quasi-experiment condition for an evaluation of

charter schools’ effect on school districts over years. If only a few school districts hosted

11



charter schools or all school districts hosted charter schools, it may be difficult to isolate
their competitive effect.

The input variables for the DEA analysis are: average teacher salary, current
operating expenditures per pupil, teacher/student ratio, percent of students who are white,
percent of students who are non-special education, and percent of students who do not
receive free/reduced lunch®. The output variables are fourth and seventh grade math and
reading scores (percent of students who received satisfactory scores), and graduation
rates. These data were obtained from the Michigan Department of Education’s K-12
database’. The data were gathered for two school years, 1994-1995 and 1999-2000, in
order to measure the “change” in efficiency over time®. I assessed the efficiency of a
DMU over time by treating it as a different unit in one time analysis’. Expenditure and
teacher salary data were converted to real dollars using the CPI. Districts hosting charter
schools between 1995 and 1999 are regarded as charter hosting districts. Districts which
hosted charter schools for the first time in 1999-2000 were not regarded as charter
hosting districts, since only one year would not be enough time to improve efficiency.
Since 7" grade test scores and graduation rates were among the outputs, 31 elementary
school districts were eliminated from the sample. This left 523 K-12 districts in
Michigan that exited in both 1995 and 2000. Seventy-three of these school districts
hosted charter schools as of 2000, and more than half of these charter schools were

located in the metropolitan Detroit area (Please see Appendix).

® Since the DEA input variables must be positively utilized inputs, the included variables, for instance, are
students who are not receiving free or reduced lunch, and so on.

7 The website is “http://www.state.mi.us/mde/cfdata/k 1 2db/welcome.cfm”

¥ For the 1999-2000 school year, the 1999 spring graduation rate was used, since the 2000 graduation rate
was not available)
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5. Results of Analysis

5.1 Basic Results and Chi-Square Tests

Changes in school district performance will be reflected in changes in their
efficiency indexes. If a school district’s index increased, the district can be regarded as
improving its efficiency compared to other districts. On the contrary, if a school district’s
index was decreased, then it did not show any improvement in its organization efficiency

compared to other districts. Following is the result from the super-efficiency DEA

analysis.

Table 1.2: Change of District Efficiency of Michigan Public School Districts,

1995 to 2000
Number of Districts % of Districts
Increase in Efficiency Index 334 63.9%
Decrease in Efficiency Index 188 35.9%
No Change in Efficiency Index 1 0.2%
Total 523 100%

Table 1.2 displays the directional changes in district efficiency for all Michigan
school districts regardless of their charter-hosting status. Efficiency increased in 63.9
percent of public school districts, and decreased in 35.9 percent. That is, the majority of

Michigan public school districts have improved their efficiency between 1995 and 2000'.

? Using longitudinal data and treating all the data over year as different units in the data set is called

“window analysis”

' This finding appears inconsistent with the argument that American public schools suffered from
deteriorating efficiency in recent years, a view that may need to be examined further. We need to control
for the change of student characteristics and so on. For example, Hanushek (1994) looks at only one input
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Now, we turn our attention to the competitive effect of charter schools. The
competitive effect hypothesis suggests that the presence of charter schools will push the
districts in which they are located to increase their efficiency. Although five years from
1995 to 2000 may not be a sufficiently long for the competition effect to fully work out,
we would not expect the presence of charter schools to trigger deterioration in efficiency
according to the competition perspective. Table 1.3 shows that about 64.4 percent of the

73 charter-hosting public school districts increased their efficiency index.

Table 1.3: Change in District Efficiency by Charter-Hosting Status

Non-charter Hosting Charter Hosting
Number of % of Number of % of
Districts Districts Districts Districts
Increase in Efficiency Index 287 63.8% 47 64.4%
Decrease in Efficiency Index 162 36.0% 26 35.6%
No Change in Efficiency Index 1 0.2% 0 0%
Total 450 100% 73 100%

School districts hosting charter schools are slightly more likely to increase their
efficiency, than districts without charter schools (64.4 percent versus 63.8 percent). The
chi-square test was used to assess whether this difference is statistically significant (I
disregarded the ‘no- change in efficiency index’ row). The chi-square test shows that this
is not statistically significant, x2=0.006, P-value > 0.99. Thus, we conclude that there is

no significant association between the change of district efficiency and the presence of

and one output, student achievement test score and per-pupil expenditure, to measure efficiency change
over recent decades. However, this is not an appropriate efficiency measure. We would be better off to use

14






charter schools.

One interesting investigation would be to check whether the efficiency change in
charter hosting districts is related to their location, such as urbanicity. In the U.S. Census
locale code for Michigan, schools districts has eight categories: Detroit, mid-size city in
urban county, suburban area of Detroit metro area, suburbs of other urban counties, large
town in rural county, small town in rural county, rural area, rural area in urban county.
Among these, Detroit and mid-size cities such as Flint and Grand Rapids are urban
centers in Michigan. The suburban area of Detroit metro area is likely to be a low
income area (Lee and Reimann, 2003). So, the efficiency change of the charter-hosting

districts was sorted by location as Table 1.4.

Table 1.4: Location of Charter-Hosting Districts by Efficiency Change

Detroit/Midsize city in urban,
Suburban in Detroit Other Areas Total

Increase 26 21 47
Decrease 9 17 26
Total 35 38 73

Table 1.4 does not provide any evidence that charter hosting districts located in
urban or low income suburban areas did not improve efficiency. Rather, it appears that
more charter-hosting districts in urban or low income locations show more increased
efficiency than other areas. Since DEA analysis uses some inputs related to socio-
economic status (for instance, percentage of student without free/reduced lunch program),

this result is not counterintuitive. To test whether efficiency change is associated with

more inputs such as the characteristics of student population and other outputs simultaneously to measure
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the location of charter-hosting districts, the chi-square test was used. The test result,
x>"2.87, P-value = 0.218, shows that no association exists.

As we can see in the above tables, competition effect does not occur evenly.
Some charter- hosting school districts increased efficiency, while others did not.
According to the competition hypothesis regarding the charter schools, charter hosting
districts ought to respond to charter school competition by increasing or at least
maintaining their efficiency. However, many charter-hosting districts did not.
Competition does not appear to be a panacea.

The DEA analysis that has been illustrated so far provides evidence against
Hoxby’s analysis. However, Hoxby (2003) shows that on average, school districts with
more than 6 percent of local enrollment in charter schools have improved their efficiency
over time. So, I checked the change of efficiency index for these districts. Hoxby (2003,
Table XII) provides the list of school districts where at least six percent of local students
enrolled in charter schools. They are total 39 school districts. Among them, 27 school
districts increased their efficiency, while twelve school districts did not increase their

efficiency.

Table 1.5: Change of Efficiency by Districts with At Least 6% Charter Enrollment
Districts with At least 6%

Charter Enrollment Others
Ng:::gz to f % of District Nll)lirgtl::tsf % of Districts
Increase in Efficiency Index 27 69.2% 307 63.4%
Decrease in Efficiency Index 12 30.8% 176 36.4%
No Change in Efficiency Index 0 0% 1 0.2%
Total 39 100% 484 100%

the efficiency change over long periods. This can be done with the DEA method.
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Table 1.5 shows that districts with at least 6 percent of local enrollment in
charter schools were a slightly more likely to increase their efficiency index compared to
others. However, the difference is minor and we fail to find any evidence supporting for

Hoxby’s results (3270.502, P-value = 0.84).

5.2 Difference-in-Difference Estimate and Robust Regression
Analysis
So far, chi-square test was used to see the association between charter-hosting
status and efficiency change. This chi-square test loses some information since it is based
on discrete categorical analysis. And to enable more direct comparison with the Hoxby’s
analysis, I run the regression equations, (3) and (4). Following table reports the results of
two regression equations, using change of efficiency and change of natural log of

efficiency index as dependent variables.

Table 1.6: Difference-in-Difference Estimates of District Efficiency Change

Dependent Variable
A super-efficiency index A log of super-efficiency index
Independent Variable Estimates Estimates
6%CS share 0.110* 0.064**
(0.026) (0.02)
Constant 0.023** 0.028**
(0.007) (0.005)
N 523 523
R’ 0.03 0.019

Note: * means the coefficient is significant at the 0.05 level. ** means that the coefficient is significant at
the 0.01 level. The quantities in parentheses below the estimates are the robust standard errors. 6% Ch share
is an indicator variable for the districts which have at least 6 percent of enrollment in charter schools.
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Table 1.6 displays that overall, all non-charter hosting school districts improved
efficiency index by 0.027 significantly on average. The dummy independent variable,
6%CS share, appears to be significant when the dependent variable is transformed using
natural log. This result is consistent with Hoxby’s result in a sense. However, since the
use of a dummy variable to represent the density of charter school competition loses
some information, we need to check the equation (4) to see whether a continuous
measure of charter school enrollment is associated with efficiency change in public
school districts. A scatter plot was examined to determine whether there is non linear
relationship between the change of efficiency and the change of charter school enrollment
share and also to determine if outliers exist (See Appendix 2).

The scatter plot shows that there are two outliers even using a log-transformation
of the dependent variable. Thus, we also need to run a robust regression, which deals
with outliers using Cook’s distance, or median regression to examine whether the robust
regression or least absolute deviations (LAD) estimator from median regression will
generate different results. The robust regression calculates Cook’s Distance and
eliminates any observation for which Cook’s Distance is bigger than 1. After eliminating
outliers, the robust regression weights each case'' and obtain an estimate which is robust
to outliers. Median regression produces median expected value, so it is also robust to the
outliers.

Table 1.7 displays the results of estimating model and using two First
Differenced (FD) regression equations which do not address the outlier concern and two

robust FD regression equations which do.

'" For more detail about robust regression, please see STATA technical manual, Reference [R].
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Table 1.7: FD and Robust FD regression. Effects of Change in Charter School Share
of Enrollment on Change in District Efficiency.

FD regression Robust FD regression
Depgnder.lt Depg ndef]t Dep c?ndent Dependent variable:
variable: variable: variable: A log of super-
A super-efficiency A log of super- A super-efficiency ffici ind
index efficiency index index ctiiciency index
Estimate Estimate Estimate Estimate
ACSshare 1.045** 0.589** 0.108 0.121
(0.137) (0.105) (0.081) (0.088)
Constant 0.018* 0.024** 0.023** 0.025**
(0.007) (0.005) (0.003) (0.004)
N 523 523 521 521
R’ 0.099 0.057

Note: * means the coefficient is significant at the 0.05 level. ** means that the coefficient is significant at
the 0.01 level. The quantities in parentheses below the estimates are the robust standard errors. A Ch share
is continuous explanatory variable, change of enrollment in charter schools for the school district.

Table 1.7 exhibits that robust FD regression significantly reduces the size of the
independent variable, change in charter school share of enrollment, than usual FD
regression. Standard error of the estimates decreases a little bit in the robust equation.
Two observations are eliminated from the robust regression and the effect of explanatory
variable becomes statistically insignificant.

Table 1.8 displays the results of equation (4) using median regression. The
coefficient size of median regression and robust regression appear to be similar. The
median regression shows that change in charter school share of enrollment does not

appear to be significant.
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Table 1.8: Median FD regression. Effects of Change in Charter School Share of
Enrollment on Change in District Efficiency.

Median Regression

Dependent variable: Dependent variable:
A super-efficiency index A log of super-efficiency index
LAD Estimate LAD Estimate

ACSshare 0.106 0.127

(0.079) (0.088)

Constant 0.022%* 0.026**

(0.004) (0.005)

N 523 523

Pseudo-R’ 0.0028 0.003

Thus, we conclude that the charter school enrollment share does not increase
districts’ efficiency significantly. In contrast to Hoxby’s findings, these results suggest
that merely increasing the number of charter school will not automatically generate an
increase of efficiency of charter-hosting district.

Table 1.9 reports the robust regression and median regression for the difference-
in-difference equation and shows that indicator variable, 6% charter school enrollment
share, does not affect efficiency change significantly. When we log-transformed the
dependent variable, one observation is eliminated from the robust regression model.
Median increase in log of efficiency for non-charter hosting school districts is 0.026,
which is statistically significant. Both coefficient and its standard error are decreased in
this robust regression equation and median regression. The coefficient of independent
variable, 6%CS share, in median and robust regression becomes insignificant.

Thus, we conclude that the indicator variable, 6% charter school share, does not

have any effect on the change of school district efficiency.
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Table 1.9: Robust and Median Regression. Difference-in-Difference Estimates

Robust Regression Median regression
Dependent Dependent Dependent Dependent
variable: variable: variable: variable:
A super-efficiency A log of super- A super- A log of super-
index efficiency index efficiency index efficiency index
Indepf: ndent Estimates Estimates LAD Estimates LAD Estimates
Variable
6%CS share 0.012 0.014 0.0085 0.0093
(0.013) (0.014) (0.014) (0.016)
Constant 0.023** 0.025** 0.023** 0.026**
(0.0036) (0.0039) (0.004) (0.004)
N 522 523 523 523

Note: * means the coefficient is significant at the 0.05 level. ** means that the coefficient is significant at
the 0.01 level. The quantities in parentheses below the estimates are the robust standard errors. 6% Ch share
is an indicator variable for the districts which have at least 6 percent of enrollment in charter schools.

6. Discussion and Concluding Remarks

The analysis of charter schools’ competitive effect on school districts will enhance
our understanding of a key dimension of how charter schools are (or are not) changing
the educational system. We should see whether the charter schools spur improved
organizational efficiency in hosting public schools and identify patterns in efficiency
changes across districts. DEA can be utilized in various ways to see the competitive
effect of charter schools on the efficiency of regular public schools.

After we obtain efficiency index using DEA, we used categorical table to see the overall
effect of charter schools. A Chi-square test shows that charter-hosting status is not
significantly associated with district efficiency change. Despite some limitation of the

chi-square test due to its reliance on discrete categorical analysis, the test indicates that
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charter-hosting districts do not respond to the competition from charter schools in a
monolithic way. Some districts did not improve efficiency, while others improved.
Although more charter-hosting districts appear to increase their relative efficiency
compared to other non-charter-hosting districts, this is not a significant difference. We
will need to wait and see whether the number of charter hosting districts that improved
relative efficiency will be maintained or become significant.

To more direct comparison with Hoxby’s analysis, the difference-in-difference
estimation and FD regression analysis were implemented. The regression analysis
illustrates that change of the enrollment share of charter schools does not lead to the
improvement of efficiency of the charter hosting districts significantly. So, this implies
that merely increasing the number of charter schools will not necessarily produce
significant improvement in district efficiency. However, the regression analysis has
limitations since it does not control for ceiling effect on the test scores and possible
unobservable time variant factors are correlated with change in charter school share. This
limitation also applied to the Hoxby’s (2003) study.

In contrast to the simple market theory that presumes charter schools will yield a
more competitive environment in the public school system will not work. Districts may
respond to the competition in various ways. For instance, regular public schools may
want to cooperate with charter schools if charter schools take out disadvantaged students
from them. In North Carolina, charter schools have taken low performing students out of
the nearby public schools, so nearby regular public schools become very favorable to
charter schools and do not feel any competition. According to Kathryn Meyer,

Chairperson of Durham School Board, this situation is occurring to some extent in
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Durham, with the charter schools attracting low-performing students'2. In this case
regular public schools will be comforted by the existence of charter schools because of
this kind of “take-out-of” effect. If all schools in Durham turn into charter schools, a
similar equilibrium could occur. Currently, charter schools serve minority or white
students disproportionately in North Carolina. This is not inconsistent with the theory of
market system. Separated education markets (that is, charter schools) for Black, Asian,
White, or Hispanic students could emerge.

Similarly, in Michigan, not only competitive response to the charter schools
exists, but also cooperative or collusive responses exist (Arsen, et al. 2002). For instance,
some intermediate school districts that saw the trend of responding to charter schools are
moving in the cooperative direction as the administrators are adapting to the neQ policy
environment from the competition. According to another mid-Michigan ISD
superintendent, the knee-jerk reaction was competitive, but when districts realized there
would not be a mass exodus they actually started to cooperate more than they did prior to
choice (Arsen, et al. 2002).

Finally, it must be noted that this quantitative study cannot fully illuminate how
the inside of public schools is changing. For instance, one can question whether observed
changes in efficiency relate instead to the changes in instructional practice or other
institutional characteristics that were not captured in the statistical analysis. An
efficiency improvement could come from teachers teaching to achievement tests,

resulting from pressure to improve achievement scores on standardized tests. In addition,

"2 This story is from my master’s thesis. Lee, K (2000) “What lessons learned by charter schools should the
resource center be disseminating to other regular public schools?” Sanford Institute of Public Policy, Duke
University.
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it is reasonable to ask why some charter schools did not improve their efficiency. It is
hard to answer to this question from the data analysis. Thus, quantitative analysis is
limited in illuminating real changes inside public schools. We may need to investigate

how schools change their practice using qualitative evaluation methods.
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APPENDIX

1. Table: Number of Charter School by Locale Code in Michigan (as of 2000)

Locale Code Number of Charter Schools % of Total Sum
Detroit 45 27.4
Mid-size City, urban county 48 29.3
Suburban area of Detroit metro 7 16.5
area

Suburbs of other urban counties |16 9.8
Large Town in rural county 2 1.2
Small Town in rural county 11 6.7
Rural area S 3.0
Rural area in urban county 10 6.1
Total 164 100

(Source: Michigan Department of Education K-12 Database)

2. Figure: Scatter Plot. Change in Log of Efficiency by Change of Charter School
Enrollment Share in District

chshare

(Note: dieff = change in log of efficiency. Chshare= charter school enroliment)

25




3. Figure: Scatter Plot. Change in Efficiency by Change of Charter School
Enrollment Share in District.
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(Note: dieffinoln = change in efficiency. Chshare= charter school enroliment.)
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3. Figure: Scatter Plot. Change in Efficiency by Change of Charter School
Enrollment Share in District.

o -
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(Note: dieffinoln = change in efficiency. Chshare= charter school enroliment.)
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CHAPTER 11

ACCOUNTABILITY POLICY OR OPPORTUNITY TO LEARN?
THE IMPACT SIZE OF ACCOUNTABILITY AND PROFESSIONAL
DEVELOPMENT ON INSTRUCTIONAL PRACTICE
-EVIDENCE FROM 2000 NCES SASS DATABASE

1. Introduction

Even though the body of research on the effect of accountability policy is
growing, there are relatively few systematic studies to test the underlying theories of how
this policy works. The present study will examine two competing theories regarding the
impact of standards-based accountability policy'? on teachers’ instructional practice.

The first theory is the principal-agent model derived from the behavioral
predictions or “theory of action” put forth by accountability policy advocates. According
to this model, a properly designed state-level accountability system will induce teachers
(agents in the principal-agent model) to use state curriculum guidance and students’ test
results to modify their instructional practice in order to improve student performance. A
properly designed accountability system involves a well-designed assessment system and

a sufficient incentive mechanism attached to the outcomes. For instance, a state

'3 Actually, standards-based reform and accountability policy are not synonym. Standards-based reform
put more focus on standard and aligned assessment. Accountability policy shares the same components
with standards-based reform, however additionally accountability policy includes and emphasizes an
incentive mechanism, monetary rewards or sanction to schools/teachers for the outcome, student
achievement test. It is hard to disentangle accountability policy from standards-based reform or vice versa.
For instance, the book, Holding Schools Accountable (Ladd, ed, 1996) discusses accountability policy.
Cohen discusses the effect of standard based reform in California in the book, while others discuss
accountability system. I use accountability policy as broad concept which covers standards-based reform
and accountability, since accountability policy covers standards-based reform idea although it entails
incentive mechanisms.
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assessment system such as value-added assessment has been proposed since it can
provide relatively good information on student achievement growth.

Enough monetary reward for the attainment of test score goals or sanction for the
failure to meet them are major components of the accountability policy since the theory
says that an incentive system will induce the teachers and schools to make an effort to
increase students’ test scores. Provided with value-added test results and incentives
attached to them, teachers (agents) working for the state (principal) will focus on student
achievement and use test results and the state curriculum to adjust their instructional
practice. Thus it is reasonable that some scholars think that accountability is based on
the business incentive model emphasizing observable outcomes because incentives are
the key mechanism of the accountability policy. |

The second theory is derived from institutional research on school operations and
predicts that idiosyncratic features of teachers and schools will determine their responses
to a standards-based accountability system. For instance, David Cohen (1996) suggests
that schools and teachers impose fundamental changes on the standards-based reform.
Their responses vary depending on the local school context and teacher’s individual
characteristics, undermining the theory of action assumed by standards-based
accountability proponents. According to this theory, learning policy for teachers and
school administrators to enhance their capacity such as content and pedagogical
knowledge would be critical for the successful implementation of accountability policy.
Thus, professional development (PD) will have more influence on teaching practice than
external accountability policy (Cohen & Hill, 2001).

According to this second perspective, accountability is not a sufficient education
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policy. Test results and state curriculum guidance can speak to some aspects of the
pedagogy. However, the pedagogical aspects of accountability policy are not self-
implementing.

In addition, internal accountability or organizational capacity may determine the
successful implementation of external accountability. However, an internal
accountability system can be developed without a bureaucratic state-level accountability
system (Newmann, et al., 1997). By this theory, given the influence of local context on
the success of policy implementation, education policy must be designed in ways to
enhance the capacity of enactors or organizations, and an accountability system does not
meet this condition necessarily. Different scholars have slightly different interpretations
of this second theory. Some scholars put more attention on the enactor’s knowledgé or
belief (Cohen and Barnes, 1993; Cohen and Hill 2001), while others emphasize
organizational norms, or internal accountability in their research (Abelmann et al, 1997;
Newmann et al., 1997), although they are not mutually exclusive. This paper will
mainly examine the Cohen and Barnes’s conception, namely the pedagogy of policy, or
the opportunity to learn for enactors (teachers) will be a more important factor affecting
the change of teacher behavior in response to state standards.

This paper conducts an empirical study to examine the relative merits of these
two theories. In other words, the two theories, the principal agent model and the power
of local actors as highlighted here will be evaluated empirically. The study utilizes
National Center for Educational Statistics (NCES) 2000 Schools and Staffing Surveys
(SASS) in order to illuminate a major aspect of the efficacy of standards-based

accountability. SASS data provide some information on the effect of state accountability
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policy on the teaching practice through teacher and school level variables.

School-level organizational factors and individual teacher characteristics also
could have an effect on teachers’ behavior so these variables will be controlled in the
analysis. This paper tries to answer the following questions:

o Do teachers in states with strong standards-based accountability policies
show more consistent practice in their use of test data and state
curriculum guidance?

® Or, are opportunities to learn through PD programs more important in

determining their use of state standards or test results?

2. The Principal-Agent Model and Theory of Action

Accountability is now the first most important agenda in the education policy.
President Bush’s ambitious educational reform plan, No Child Left Behind, states that all
states must implement annual testing in math and reading. All students need to be at the
proficiency level until 2014.

Elmore and his colleagues (1996) identify the main components of accountability
policy: 1) setting a target for student achievement at the school level and creating

methods for measuring school performance (Standards and Fair Measurement System),

2) implementing statewide assessment to measure student performance at the school or

district level (Statewide Test), and 3) rewarding, assisting, or punishing high or under

performing schools (Incentive System)

Beyond these basic components, Elmore, et al. note that the success of the
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accountability system will depend on the extent to which the following conditions are

satisfied:

¢ School administrators, teachers, parents, and students understand the
accountability system and know what to do to improve performance.

e The state has clear performance goals and systems that reward both
improvements in student performance and the attainment of an absolute standard.

e The state has technical expertise and capacity in assessment and evaluation and
assists schools to improve their performance.

o There is a stable political environment for the accountability system.

The assessment system is critical to the theory of action underlying accountability
policy. Elmore and Rothmane state that the theory of action of standards-based reform
envisions that teachers armed with data on how students perform against standards will
make the instructional changes needed to improve performance. Smith and O’Day (1990)
note that clearly specified curriculum guidelines and high quality statewide tests are
important instruments for systemic reform.

However, if the assessment system does not provide adequate information on the
progress of student achievement, teachers cannot utilize these data. For instance, if the
state provides only one snapshot test scores of students’ achievement level, not growth
over time, then teachers cannot know whether their instructional methods improved
student achievement. An Education Commission of the States (2000) report says,

“school personnel can learn a great deal from available student learning data, especially
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when the data are followed over time, disaggregated and augmented with additional
information.” So, nowadays, some scholars have argued that a value-added assessment
system fits the purpose of the accountability system; that is, they can hold schools
accountable for their contribution to improved student achievement, and therefore can
make the theory of action work (Hanushek, 1994; Hanushek & Raymond, 2001;
Clotfelter & Ladd 1996). Value-added assessment is even referred to as a revolution in
accountability policy (J.E. Stone). Only when the state provides information about how
much a teacher and school contributed to student achievement can they utilize the test
results to improve performance14 (ECS, 2000; Sanders, 2000).

From this perspective, a well-designed value-added accountability system will
change schools and teachers and produce higher quality public education. Thus, hc;w
well teachers know the standard and utilize student achievement test scores will be
critical for the success of accountability. For this theory to hold at the school level,
teachers must possess sufficient knowledge about both the curriculum framework and
how to utilize test results to guide changes in their teaching.

However, accountability policy itself does not focus on such knowledge of
teachers. The main conceptual framework of accountability policy, as noted above is
based on the principal-agent model. The model attaches monetary reward and sanctions
to visible student test outcomes. Such an incentive will lead teachers and schools
(agents) to dedicate their energy to increase student achievement that is the main goal of
the principal.

Therefore, a value-added assessment system plus monetary rewards or sanctions

' Dr. William Sanders is the leading proponent of this argument. Recently, influenced by the Tennessee
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attached to the student test scores will improve public education, since according to the
principal-agent model, they provide sufficient conditions for the agents, teachers and
school to improve test scores. A properly designed accountability system with value-
added assessment and sufficient incentive system will drive teachers and schools to make

more effort to increase student achievement which is the principal’s interest.

3. Pedagogy of Policy and Capacity of Teachers and Schools

Some research demonstrates that teachers’ opportunity to learn, or school
circumstances influence the success of standards- based reform, or accountability policy
(Cohen & Hill, 2000; Abelmanne et al., 1999; Spillane, 2000; Cohen 1996; Cohen 1990).

One example regarding the important role of teachers’ knowledge in the success
of standards-based reform comes from the story of Mrs.Oublier (Cohen 1990). The
story shows that although California implemented an ambitious effort to revise
mathematics teaching, a teacher’s teaching practice did not change. Teachers’ traditional
practice and habits as well as school norms have a great effect on policy implementation.
A California survey shows that more teachers are using new curriculum materials that are
associated with the standards-based reform. However, the results are not uniform. Many
teachers use the language of instructional and curriculum guidance in remarkably
different ways (Cohen 1996). Recent Study by Cohen and Hill (2001) provide evidence
that when teachers are provided with more opportunity to learn, such as, through

profession development programs which enhances their understanding of the curriculum

Value-Added Assessment System and some other states implementing the value-added assessment system,
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guidance, they will ultimately alter their teaching practice.

Some scholars have examined the local (or organizational) context as the main
determinant of variation in the success of accountability policy implementation. For
instance, Abelmann and Elmore (1999) argue that the internal school accountability
system will be critical in the success of an external state accountability system. Using
Abelmann & Elmore’s framework, Debray, et al., (2001) found that state policies
interacted with existing school structures and norms to produce divergent responses
across school types. They argue that the variation among schools within a state in
response to the policies far exceeds the variation due to interstate differences in
accountability policies. Further, they show that when a strong internal accountability
system does not exist, individual teachers’ knowledge or beliefs will play a key rolé in
instructional practices. They comment, “Without a coherent school or departmental
response to the policy, there was a range of teacher responses based upon their personal
senses of responsibility and efficacy.”

In summary, teachers and schools will change the standards-based accountability
system and more attention in policy decision must be given to lower level enactors and
the local organizational context. By this perspective, rather than external incentives or
regulatory accountability policy, PD programs for teachers will induce the desired
changes in teacher behavior. This paper will examine this notion of pedagogy of policy

by evaluating whether opportunities to learn are critical for changes in enactor’s practice.

Arizona, Florida, are creating or considering a kind of value-added assessment system (Kanstoroom, 2000).
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Table 2.1: Underlying Theories of Accountability and Professional Development

1. Theory of Action of the Accountability Policy Framed by Principal Agent Model
Standards/Test Scores Principal (State Government)’s Goal

Agent (Teachers) - Instructional Change  -» Increase of Students’ Test Scores
Monetary Rewards/Sanction

2. Policy Implementation Generated by Opportunity to Learn

Teacher > Instructional Change -> Increase of Student Learning
Opportunity to Learn

4. Current Literature on the Effect of Accountability Policy

4. 1 The Effect of Accountability Policy on Student Academic
Achievement

There have been some debates on the effect of accountability policy on student
achievement gain. Specifically, the debate has focused on the achievement gains of
students in Texas and North Carolina, states with strong accountability policies. After
finding the largest student achievement gain in the National Assessment of Educational
Progress (NAEP) controlling the state level socio-economic variables and expenditure
variable, Grissmer et al., (2000) attributes the gains to the aligned standard, assessment
and accountability system. They find that there is large variation in NAEP gains across
states and the variation is not explained by some major resource variables such as per
pupil expenditure, student-teacher ratio, teacher resources and so on.

Case studies in North Carolina and Texas which attain the largest gain in NAEP
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between 1990 and 1996 shows that these two states have strong accountability systems
compared to other states. Grissmer, et al., (2000), thus, argues that the strong
accountability policies in North Carolina and Texas are the main source for their
achievement gain.

As soon as the Rand study by Grissmer, et al., (2000) was published, Klein et al.,
(2000), the other Rand researchers provided different story of the achievement gain in
Texas. Klein, et al., (2000) shows that except for 4" grade math achievement, the gains
in Texas were not significantly different from national trends. Klein, et al., (2000) also
show that the NAEP achievement gap between white and students of color increased in
Texas.

Actually, their studies” methodologies are somewhat different. Klein, et al. |
(2000) uses descriptive methods and correlation test, while Grissmer et al. (2000) use a
more advanced regression model. So, is the Grissmer et al.,(2000) study more reliable?
We cannot answer this question, since the key source of the limitation of both studies
does not come from methodology, but the unit of analysis and their study design is
different. Both of them used state-level aggregated variables. Grissmer, et al. (2000)
argue that if state-level aggregate data can provide sufficient control variables, using
state-level data will yield more valid result than using student-level data which do not
have control variables such as family background and school characteristics in which
students are nested. This argument is somewhat arbitrary, because using state-level data

would produce unreliable results.'” Aggregated control variables cannot eliminate the

'’ Recently, whether high stake accountability policy represented by graduation test will increase student
achievement was debated (Amrein and Berliner, 2002a ; 2002b; 2003; Braun, 2004; Rosenshine, 2003).
Their analysis focus on the high-stake graduation exam on the student achievement, using NAEP, SAT, and
other achievement test. They provide different conclusions again. The similarity between the debates by
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possibility of aggregation bias (Bryk and Raudenbush, 1992). In addition, both
Grissmer, et al., (2000) and Klein, et al., (2000) only mention math score gains, not
reading scores. Grissmer, et al., (2000) say that the reading data are not sufficient for
their analysis, so they did not analyze them. The Grissmer, et al., (2000) study, despite of
its better methodology, did not aim to illuminate the achievement gap pattern between
student races. Achievement gap by student background can be analyzed well with
descriptive and correlation test methods used by Klein, et al.

The Grissmer, et al., (2000) analysis also was challenged by Darling-Hammond
(2000). She also analyzed NAEP data. However, she utilized teachers’ characteristic
variables as well as other state-level SES variables from the SASS database. Her
analysis of state policy was implemented by looking at teacher policy, accountability
policy, and other factors. She attributed the achievement gain of Texas and North
Carolina to the states’ teacher policies such as certification policy, rigorous PD, teacher
education reform, increasing teacher salary, and so on. Darling-Hammond mentions that
North Carolina Accountability policy (so called, ABC, Accountability, Basics, and
Control) was fully implemented in 1997. Thus, it is hard to attribute the NAEP test gains
to accountability policy since Grissmer’s data analysis was based on the NAEP scores
between 1990 and 1996. Darling-Hammond (2000) notes that further analysis adding
information about parent education level, curriculum and testing approaches using the
NAEP background surveys'® would shed greater light on school factors that matter.

Other recent analyses of the effect of accountability on student achievement using

Grismmer et al., and Klein, et al., and that by Amrein and Berliner, and Braun is that they used state-level
aggregated data. Until student level database with student characteristic variables is available, we would
only receive limited information from the state-level aggregated analysis, which will cause another debate.
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district or city samples were done by Ladd (1999) and Roderick, et al. (2002).

Ladd (1999) looked at large Texas cities and measured the gains in student
performance in Dallas which has stronger accountability relative to other cities. She
found that Hispanic and white seventh graders achieved more gains, but not Black
students. For third grade outcomes, the Dallas accountability program did not seem to
work. However, her analysis was limited to only in some cities in Texas and did not
produce general conclusion for the effect of the state-level accountability policy.

Roderick, et al., (2002) analyzed Iowa Test of Basic Skills (ITBS) results for
Chicago public schools and found that introduction of a high-stake accountability policy
boosted achievement in promotional gate grades. However, they mention that their
analysis did not examine whether the achievement gains of the ITBS can be generaiized
to other achievement measures. In addition, since their analysis uses only Chicago
Public School data, they cannot address the extent to which their findings can be
generalized to other school districts and other context.

Recently Hanushek and Raymond (2003) analyzed the effect of accountability
systems on student achievement using 1992 and 1996 NAEP data. They used a random
effect model, which controls for time-invariant state-level variables. Hanushek and
Raymond (2003) assume that other state policies are invariant over time and use dummy
variables to represent states with strong accountability systems. They found that
accountability policy has positive effects on achievement gain in math. However,
reading scores were not significantly affected by the accountability system. They

analyzed the effects by race, and found that Hispanic and black students did not improve

'* This NAEP survey data was used by Swanson and Stevenson (2002) to illuminate the effect of standards

40



NAEP achievement in math and reading as much as White students. They mention that
whites gain more than blacks after accountability is introduced, so the achievement gap
between white and black students widens with the introduction of accountability policy.
Some of their results are consistent with Klein, et al., (2000): no effect of accountability
on reading, and achievement gap between white and student of color widens. This could
be because both Klein, et al. (2000) and Haunshek and Raymond (2003) used NAEP data
during a similar period, early and mid 1990s.

Camoy and Loeb (2002) also implemented a similar analysis with Hanushek and
Raymond (2002), however they used different NAEP data periods, 1996-2000. Carnoy
and Loeb (2002) developed a zero-to-five index of the strength of states’ accountability
systems and analyzed whether their accountability index is associated with student gains
on the NAEP mathematics tests. They found that stronger accountability policy has a
positive effect on the achievement gain in 8" grade NAEP math examination between
1996 and 2000. However, they did not find a significant relationship between 9™ grade
retention and accountability index. They mention that the 8" grade achievement gain in
math must result in better performance in 9" grade. For instance, if 8" grade did a good
job then 9™ grade must show a higher graduation rate. However, the relationship
between the 8" grade math gain and 9" grade retention rates is not so significant.

So far, different results about the effect of accountability policy on the student
achievement based on the NAEP tests are prevailing. However, we can summarize the

findings as following:

based reform on instructional practice.
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® Most analysis says that accountability policy does not have an effect on
NAEP reading test scores. Usually the accountability policy has some
positive effect on 8" grade math scores, but not 4" grade math.

® Whether accountability policy will close the achievement gap between white
and students of color is not likely, and no strong evidence that the
accountability policy will reduce the gap exist. Ladd (1999) shows that black
students did not achieve significant gain compared to white and Hispanic.
Hanushek and Raymond (2003) show that accountability may widen the
achievement gap. Only Carnoy, et al., (2002) shows that strong
accountability index is associated with math gain and the gain is larger for
black students. However, they mention that the achievement gain is likély
due to teaching to the test and test-taking skills.

® State-level aggregate data analysis produces another debate. Using different
methods and purposes, researchers draws different conclusions, making the
effect of accountability system more uncertain. Murnane and Levy (2001)
also mentions that the different interpretations of the NAEP data underline the
difficulty in evaluating the consequences for children of color of a particular
standards-based reform effort. Without disaggregated data with more
variables, future research will only confirm the difficulty (or even
impossibility) of evaluating the effect of accountability systems on student

achievement.
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4. 2 Effect of Accountability Policy on Classroom Instruction

While some economists have focused on the effect of accountability on student
test scores, education researchers have given more attention to the effect of
accountability on teaching practice. This research is important since the underlying
theory of action of an accountability system is that teachers provided with student test
data and curriculum guidance will change their instructional practice. The monetary
reward or sanction will make teachers change their behavior toward using state
curriculum guidance and test results. Then, what if the strong accountability system
improves student test scores without making teachers understand or utilize state
curriculum guidance that is usually based on constructivism. We can infer that teachers
may just teach to the test so only test-taking skills of students are improved. The
improvement of student test scores may not be caused by the external accountability
system, but by some other factors researchers have not found. Thus, in this regard, the
research on the impact of accountability policy on teaching practice is important.

Cohen and Hill (2001) provide a profound analysis of the effect of standards-
based reform in California. One of the main findings of their study is that changing
teacher’s classroom instruction by using high-stakes tests failed either to align the tests
with the student curriculum or offer teachers substantial opportunities to learn about
reform idea. Instructional improvement works best, when teachers are provided with
opportunities to learn about specific academic content, the state’s curriculum and its
assessment for students.

Specifically, Cohen and Hill (2001) analyzed teacher survey data and ran the
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regression to see what variables are associated with teachers’ ideas and practices.
Independent variables included in their model are: measure of teachers’ time in student
curriculum workshops, their familiarity with reform, their attitude toward reform, and
toward the California Learning Assessment System (CLAS), norms of collaboration,
administrative support, and so on. They looked at whether these independent variables
have an effect on teachers’ ideas and practices related to the reform frameworks.
Interestingly, professional or organizational conditions such as administrative support for
the state reforms, professional norms of collaboration were not significantly correlated
with teacher’s ideas and practices toward reform. Collegiality around mathematics had
no effect. Professional norms of collaboration were associated with conventional ideas,
which could imply that professional communities could be conservative as well as |
progressive, although the association is not statistically significant.

On the other hand, time in curriculum workshops and teacher attitudes toward
reform had significant positive effects on teaching practices. Thus, teachers’
opportunities to learn and attitude or familiarity with reform had positive effects on the
teachers’ usage of the reform framework.

Whether teachers can join the PD opportunities is another issue. Cohen and Hill
(2001) investigate what factors will influence teachers’ choice of mathematics PD.
Teachers working at schools serving more low-SES students are less likely to have
effective opportunities to learn. This could be evidence that students with low-SES will
not benefit from accountability policy.

Swanson and Stevenson’s (2002) analysis of NAEP teacher survey data shows

some similar results to Cohen and Hill’s (2001). They used hierarchical linear modeling
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to examine the extent to which coherent standards-based reform has actually produced
systematic policy activism across states, and whether the activism has an effect on
teachers’ use of instructional practices. Their analysis shows that teachers’ knowledge
from PD (instruction) or about NCTM standards and their attitudes about standards-
based practices have significantly positive effects on standards-based instructional
practice. State’s standards-based policy activism has a positive effect only when the
above variables are excluded.

Why does the effect of standards-based policy disappear when variables
representing teachers’ knowledge and attitudes are added to the model? Swanson and
Stevenson (2002) says that state policies may support the adoption of standards-based
instructional practices through the promotion of local level change, which might in;:rease
teacher knowledge about the reform, and shaping teachers’ positive attitudes toward the
reform. This interpretation is possible. However, this result could also imply that
without enhancing teacher knowledge and attitude, the standards-based accountability
policy itself does not work as an independent policy in changing teacher’s instructional
practice. Swanson and Stevenson (2002) developed a solid analysis using a national
sample, however, their linear model did not include school-level variables which reflect
some organizational features. If they had incorporated such variables in their analysis, it
would have been more useful.

While Cohen and Hill (2001) and Swanson and Stevenson (2002) analyze the
effect of standards-based accountability using a state and national sample, Barnes (2002)
provides a specific story about how a high-poverty school experiences the standards-

based reform from her qualitative analysis. Barnes (2002) shows that the outside
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accountability policy will bring some conflicts inside of schools. Whether the conflicts
will become productive or counterproductive depends on the schools’ (teachers’)
capacity or resources which are personal, social, or professional. When capacities such
as opportunities to learn, experience or knowledge, or professional norm are lacking or
limited, the conflict brought by outside reform will be counterproductive. The problem
is that high-poverty schools do not have such capacities. The schools that need to
receive benefit from state policy are high-poverty schools. However, without additional
provision to increase capacities and resources for the disadvantaged schools, external
accountability policy will place more burdens or difficulties on schools serving
disadvantaged children.

Newmann, King, and Rigdon (1997) provide some critical analysis of the effect
or utility of external accountability policy. They selected twenty four schools which are
equally divided among elementary, middle, and high schools and reflects a broad
spectrum of locations, size, and student body. The schools come from different states.
They analyzed whether the schools have strong external accountability system, strong
internal accountability systems and internal capacity. Newmann, et al. (1997) found that
schools with strong external accountability tended to be low in organizational capacity.
Some schools generated strong internal accountability system internally by the school
community without prescriptive mandates from a district or state. And outside state
accountability system did not necessarily boost organizational capacity and sometimes, it
caused contention between teachers in a school. They shows that when highly specific
prescriptive standards connected to high-stakes consequences are mandated by state

authorities, school staff can lose the ownership or commitment and authorities that they
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need in order to work collaboratively to achieve a clear purpose for student learning.
However, they state that their findings are from only a small sample of schools, and they
did not select schools from states with vigorous accountability systems. So, in the future,
more extensive analysis using large samples would be necessary to support their findings
more fully.

Debray, et al. (2001) also provide similar result to the Newmann, et al.(197) study,
even though they also investigated only four schools. Debray, et al. (2001) found that the
variation between the variation in internal accountability in response to the state
accountability policies far exceeds the variations in state accountability policies. They
show that when a strong internal accountability system does not exist, individual
teachers’ knowledge or belief will play key role in the instructional practices. Thei‘r
argument shows that teachers’ individual knowledge and personal sense that is
inconsistent with reform must be controlled by the internal norm. However, they did not
show how a school can construct a strong internal accountability system and what is the
role of individual teachers in the process of building the strong internal accountability
system.

It may be worth looking at whether school staff and teachers regard test results
useful for improving their instruction. Supovitz and Klein (2003) provide research on
whether teachers and school staff regard the student performance data useful, although
their main purpose is to provide a framework on how to use student performance data to
guide improvement in instruction. Supovitz and Klein (2003) say that there are three
general sources of student performance data: external assessment data, individual teacher

assessment data, and school-wide assessment data. Among these performance data,
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accountability systems usually imply that schools and teacher will benefit from the
external assessment data. In their survey, teachers and administrators feel that the state
test results are moderately or minimally useful, providing limited information. External
test scores do not provide adequate details to guide teaching and learning. Only around
half of the leaders responded that state tests provide adequate information. And less than
half of school leaders responded that the state tests were not timely enough to inform
classroom instruction. Surveys of perceptions regarding the utility of different data
sources also illuminate that overall school leaders feel that internal data have greater
value for providing instructional guidance. Student portfolios, open-ended assessments,
and running records that are developed inside of the school are considered more useful
than external state or district assessment. |
Ladd and Zelli’s (2002) survey also shows that the statewide standardized test
results were not seen as a good measure of a students’ mastery of the curriculum by
principals in North Carolina. Less than half of principals agreed that end of grade test
can measure students’ mastery of the material taught in schools well.
In summary, research about the effect of accountability policy on teachers’
instruction provides the following tentative lessons.
® Teachers’ knowledge of standards and their attitudes toward reform appear to
be key determinants of the success of outside accountability policy.
® Internal accountability can be created by a school community, not by external
state accountability system. Variation in internal school accountability
exceeds the variation of state accountability policy. The problem is that

current state accountability policy brings a conflict which could be

48



counterproductive to the enhancement of internal school accountability of the
high-poverty schools.

® Statewide test results are somewhat useful for improving instruction, however,
teachers think that internal assessment is more useful. In addition, statewide
tests so far have not convinced teachers and school leaders that the statewide

standardized test measure student learning adequately.

Since these lessons come from the limited research currently available, they are
subject to challenged. As more systemic and comprehensive research on the effect of
accountability on instructional practice grows, we should be able to confirm the above

lessons or find different lessons.
5. Research Design

Recently Carnoy and Loeb (2002) developed a zero-to-five index of
accountability measure. Five means that the state builds the strongest accountability
system, while zero means the state did not construct any relevant policy instrument for
the accountability policy. The higher the index is, the stronger the accountability is in
the state. An accountability index was created by examining testing grades, repercussion
for schools, strength of repercussion, high school exit exam, and so on (Carnoy and Loeb,
2002). Appendix provides the accountability index table created by Carnoy and Loeb
(2002, p.324-326).

The accountability index in Appendix shows that North Carolina, Texas, and
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California are implementing strong accountability policy as the literature review shows
in the previous section. Kentucky and Florida, which are also known for the
implementation of strong accountability policies, have higher index scores. Thus,
Carnoy and Loeb’s index appears to be an appropriate measure of the strength of a state’s
accountability policy. Using this index, we categorize states into two groups; one group
is composed of states having strong accountability indexes of four or five, and another is
composed of other states which does not have strong accountability. Alabama, California,
Florida, Kentucky, Maryland, New Jersey, New Mexico, New York, North Carolina, and
Texas are included in the strong accountability group. Table 2.2 exhibits that the average
index value is 4.6 for these ten states and 1.5 for the other states. Thus the difference of
average accountability index of these two groups is large and it implies that teachefs in
the strong accountability states confront much more external accountability pressure than
those in the states with weak or no accountability policy.

As of 1999-2000, all ten of these states have strong repercussion for schools.
These include ratings/intervention (Alabama, Texas), monetary awards/ intervention
(California, Kentucky, Maryland, New Mexico, North Carolina), ratings/subject to
vouchers (Florida), or audits/state takeover/freeze on pupil registration (New Jersey, New
York). States with weak or no accountability policy do not have strong repercussion for
schools except for West Virginia (see the column of strength of repercussion in Appendix
1 and do not provide any monetary reward except for Pennsylvania. West Virginia only
has intervention for schools and has marginally strong accountability index, 3.5.
Pennsylvania provides money only for high school improvement and does not have any

strong accountability policy for K-8 schools.
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Table 2.2: Two Groups by the Intensity of Accountability in 1999-2000

States with Weak Accountability

State

Index

States with Strong Accountability
State Index

Alaska
Arizona
Arkansas
Colorado
Connecticut
Delaware
Georgia
Hawaii

Idaho
Illinois
Indiana

Iowa

Kansas
Louisiana
Maine
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

1
2
1
1
1
1
2
1
1

2.5
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1.5

(Source: Carnoy and Loeb, 2002)
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High school exit exams have been implemented in 21 states. Among the 10
states with strong accountability policy, California and Kentucky did not have high
school exit exams as of 1999-2000. Thirteen states without strong accountability
systems have high school exit exams. So, accountability index is mainly based on the
strength of repercussion. Since we can infer that high school exit exams will mainly
have an effect on teaching practice of high school teachers, we want to examine the
effect of these exams on teachers’ practices. However, this will need to reduce the
sample only to the high school teachers. Actually, this is related to the issue of the
impact of high-stake testing on high school students and somewhat deviated from the
issue of accountability policy such as implementing annual test for 3 through 8 grade and
rewarding and sanctioning schools based on the achievement test'’. |

A dummy variable for teachers from these ten states with strong accountability
policies would exhibit whether teachers under the strong pressure of accountability
policy change their behavior more than teachers from states which do not implement
strong accountability policies.

The other variables we are interested in are PD program participation variables.
We will examine the effect size of teachers’ PD program participation on their
instructional practice. That is, we will assume that teachers who participated in PD
programs will lead them to change their instructional practice than those who did not,
and compare the PD participation variable with accountability policy dummy variable.

As mentioned earlier, this paper does not measure the impact of accountability

policy on the student test scores. Rather the underlying two theories explained in the

'” We can create a dummy variable for the states with high school exam to see the effect of high-stake
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previous section will be investigated. The theory of principal-agent model says that
teachers under strong accountability policy would use students’ test scores and state
standards more frequently and rigorously. The test scores published by the state and the
rewards and sanctions attached to the test scores will drive teachers to use state
curriculum and test information to change their instructional practice.

However, the second theory, pedagogy of policy, suggests an alternative
hypothesis. It predicts that teachers’ opportunities to learn represented as PD program
participation will be key determination of teachers’ use of test results and state
curriculum guidance more than the external accountability policy. Teachers in other
states which have relatively weak accountability system will utilize the test results if they
have sufficient knowledge on how to use test results and curriculum. Teachers, deépite
of the external strong accountability policy, will not use children assessment results or
state standards if they do not have knowledge on how to use test results and state’s
curriculum guidance.

Thus, we have a following question to test:

Between strong external accountability policy and opportunities to learn, which
will have more effect on the teacher’s use of state standards and state-wide test

information to change or improve their instructional practice?

6. Data'®

testing on teaching practice of high school teachers. However this will be outside the topic of this chapter,
although it may be worth investigating.
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The National Center for Educational Statistics has conducted a national teacher
and school staff survey, the Schools and Staffing Survey (SASS). SASS has been
implemented in school years 1987-1988, 1990-1991, 1993-1994, and 1999-2000. SASS
uses stratified random sampling to represent the national population. SASS surveys
teachers, principals, administrators, district administrators and includes public, charter,
private schools.

We utilize 1999-2000 SASS public school teacher survey data and public school
administrator survey data which provide many useful variables at the teacher and school
level. Importantly, the database provides critical information about whether teachers
have participated in PD programs and to what extent they use state or district standards
and test results. |

Data from the private school survey, charter school survey, and Indian affairs
schools were excluded. The basic unit of analysis is the teacher level and school level
variables are incorporated into the analysis. Also, the survey provides information about
whether teachers work as full-time or part-time. Since accountability policy would affect
public school full-time teachers, only full-time public school teachers are included for
the analysis. This reduces the sample size from 42,086 to around 38,375. Appendix
provides sample number of full-time teacher by state.

The sample size is subject to change by including some variables because some
teachers did not respond to the survey items. The STATA software provides information

about the represented population number by the sample size, so we can see how much

'* I appreciate my colleagues, Debbi Harris and Marisa Burian-Fitzgerald for helping me to manage the
SASS database and obtain some variables.
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population is represented by the analysis'®. There is a trade-off between inclusion of
more variables and the representation of the reduced sample size. Including more
variables will control for other factors and provide more reliable estimate of the effects
of PD, accountability policy, and other independent variables we are interested in.
However, this could reduce sample size and the population represented in the analysis.

This will be discussed when results of various models are presented.

7. Methods

7.1 Regression Model and Independent Variables

The basic method to measure the effect of PD programs and accountability

policy is regression technique. Full regression model would be:

Teacher’s use of state standard or test

= B0 + XIBI1 + X2B2 + X3B3 + X4B4 + X5BS5 + u, @9)

where X1 is the vector of teacher characteristics such gender, race, college major, and so
on. X2 is the vector of teacher perceptions. X3 is the vector of school characteristics and

X4 is the vector of teacher PD relevant variables, X5 is a dummy variable indicating

' STATA software easily can deal with survey data, incorporating weighting variables such as teacher final

weight and strata or clustering, so it produces reliable estimation on the effect of independent variables and
robust standard error for the clustering survey data.
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whether teachers are from the states with strong accountability policy.

An ordered probit regression model and an ordered logit regression model will
be employed since the dependent variable is an ordered response of teachers on the
survey question (please refer to Appendix). For instance, to answer the survey question,
to what extent the teacher uses state/district standards to guide his/her instructional
practice, which is used as the dependent variable, the teacher needs to choose one to five
scale of answer where five means to a great extent and one means not at all (see
Appendix). So, five means that the state or district standards guide teachers’
instructional practice to a great extent. It is hard to say that the scale exactly has the
numeric mean. The difference between scale four and scale two does not necessarily
mean that it is twice as influential as the difference between scale one and two. WeI. can
only know that five means more influence of state or district standards than four, and
four means more influence than three, in other words, the response scale has ordinal
meaning. However, linear regression result also will be provided to check whether
ordinary least square linear regression produces significantly different results compared
to the ordered probit model and ordered logit model. If so, we better use ordered probit
or ordered logit model. Otherwise, looking at the results of linear regression model for
the convenient interpretation of coefficient size will be fine.

The ordered probit or ordered logit model illuminates the effect of accountability
policy and PD on the ordered response, controlling for other school-level and teacher
characteristics variables like the usual linear regression model. The signs and statistical
significance of coefficients can be interpreted the same as the linear regression results.

For instance, if the positive coefficient of the variable that indicates participation in PD
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means that teachers who join PD are more likely to use state or district standards to guide
their instructional practices. The specific magnitude of the coefficient only can be
obtained by a complicated calculation. Table 2.3 provides the definitions of variables

used in the analysis.

Table 2.3: Definitions of Dependent and Independent Variables Used in the
Analysis

Independent Variables:

Teacher (Basic) Characteristics Variables

Male: Dummy variable which takes on the value 1 if the teacher is male and 0 if
the teacher is female.

Minority: Dummy variable which takes on the value 1 if the teacher is minority
and 0 if the teacher is white.

Age: Continuous variable indicating the age of teacher.

TotExp: Continuous variable. Total teaching experience measured by year.

Sqtotexp: Continuous variable.

Square value of total teaching experience measured by year.

Salary: Continuous variable. Teacher Annual Salary

Unionmem: Dummy variable which takes on value 1 if the teacher is union
member, otherwise 0

Remaassi: Dummy variable which takes on value 1 if the teacher’s main teaching
assignment field is reading or math.

HRSMATH: Teaching hours in math per week during most recent full week of
teaching.

HRSEng: Teaching hours in reading/English per week during most recent full
week of teaching.

Teacher Knowledge or Ability Variables

MA: Dummy variable which takes on value 1 if the teacher has a master degree,
otherwise 0.

Mathalba: Dummy variable which takes on value 1 if the teacher’s college major
is math or math education.

English: Dummy variable which takes on value 1 if the teacher’s college major is
English/language arts or English literature or composition.

Verycomp: Selectivity of undergraduate institution. Dummy variable which takes
on value 1 if the teacher’s undergraduate institution is very competitive,
highly competitive or the most competitive, 0 if the teacher’s
undergraduate institution is competitive or less competitive, non
competitive or special. This selectivity of undergraduate institution is
from the ratings of Barron’s 2001 Profiles of American Colleges. This
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variable can be a proxy for the teacher’s innate ability.

Certrec: Dummy variable which takes on value 1 if the teacher obtained teaching
certification which is regular, advanced, provisional or probational in
her/his main teaching assignment, 0 if the teacher reports that temporary,
emergency or no certification.

Teacher Professional Development

PDindepth: Dummy variable which takes on value 1 if the teacher participated in
any professional development activities that focused on in-depth study of
the content in his or her main teaching assignment field in the past 12
months. 0 means the teacher did not participate.

PDstandards: Dummy variable which takes on value 1 if the teacher participated
in any professional development activities that focused on content and
performance standards in his or her main teaching assignment field in the
past 12 months. Otherwise 0.

PDmethodte: Dummy variable which takes on value 1 if the teacher participated
in any professional development activities that focused on methods of
teaching in the past 12 months. Otherwise 0.

PDassessme: Dummy variable which takes on value 1 if the teacher participated
in any professional development activities that focused on student -
assessment, such as methods of testing, evaluation, performance
assessment, etc in the past 12 months. Otherwise 0.

PDdiscipline: Dummy variable which takes on value 1 if the teacher
participated in any professional development activities that focused on
student discipline and management in the classroom in the past 12 months.
Otherwise 0.

Teacher Perception Variables °

ZInfluence: Continuous (scaled) variable. Higher score indicates higher
perception of influence in school policy such as setting performance
standards for students, establishing curriculum, evaluating teachers, hiring
new full-time teachers, setting discipline policy, deciding the usage of
school budget, and determining the contents of in-service professional
development program.

ZControl: Continuous (scaled) variable. Higher score indicates that the
teachers perceive that they have much control over following areas such
as selecting textbooks and other instructional materials, selecting content,
topics, and skills to be taught, selecting teaching techniques, evaluating
and grading student, disciplining students, and determining the amount of
homework to be assigned.

% Please see the appendix A in the working paper, Debbi Harris (2002), Lowering the bar or moving the
target: A wage decomposition of Michigan’s charter and traditional pubic school teacher, for more
information about these scaled variables. The paper is available at www.epc.msu.edu. Also please refer to
Wolfe, E. W, Ray, L. M., & Harris, D. C. (in press). A Rasch analysis of three measures of teacher
perception. Educational and Psychological Measurement.
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ZStudent: Continuous (scaled) variable. Higher score means that teachers
perceive no serious student problem and low score means that teachers
perceive serious student problem. Examples of student problems are:
student tardiness, absenteeism, robbery of theft, pregnancy, alcohol, and
SO on.

ZClimate: Continuous (scaled) variable. Higher score means that teachers
perceive a worse school climate and lower score means that teachers
perceive a better school climate.

School Variables

PerFRLkw: Continuous variable. Percentage of student receiving free or
reduced lunch.

NewminPER: Continuous variable. Percentage of student of color

Totalenroll: Continuous variable. School size. Total enrollment of student.

Stutearatio: Continuous variable. Student teacher ratio.

Suburban: Dummy variable that takes value 1 if the school is located at
suburban area

Accountability Policy Variable
Strongacc: Dummy variable which takes the value 1 if the teacher is from the
states with strong accountability policy (Alabama, North Carolina, Texas,
California, Florida, New Jersey, New York, New Mexico, Kentucky,
Maryland), 0 otherwise.

Dependent Variables?'

Useofstandard : Scale is one to five. One means that the teacher does not use
state/district standards to guide his/her instructional practice at all. Five
means that the teacher uses them to a great extent. Higher scale means
more use of state/district standards to guide his/her instructional practice.

Useforarea: Scale is one to five. One means that the teacher does not use state or
local achievement test information to assess areas where he/she needs to
strengthen his/her content knowledge or teaching practice at all. Five
means teacher uses them to a great extent. Higher scale means more use
of test result to assess areas where the teacher need to strengthen content
knowledge and teaching practice.

UseTcurri: Scale is one to five. One means that the teacher does not use state or
local achievement test information to adjust his/her curriculum in areas
where his/her students encountered problems at all. Five means that
teacher uses them to a great extent. Higher scale means more use of test
result to adjust curriculum in areas where students encountered problems.

Usegrouping: Scale is one to five. One means that the teacher does not use state or
local achievement test information to group students into different
instructional groups by achievement or ability at all. Five means that

*' Appendix provides related survey questionnaires on these dependent variables.
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teacher uses them in such a way to a great extent. Higher scale means
more use of test information to group students by achievement or ability.

These independent variables capture most teacher and school characteristics that
education researcher have been interested in. Previous empirical research did not find a
good proxy for teacher’s innate ability, however, in this analysis, selectivity of teachers’
college (Verycomp) variable was included as a proxy variable for teachers’ innate ability.
Recently this variable was also used by Clotfelter, et al. (2003) and Lankford, et al
(2002) as a proxy variable to capture teachers’ innate abilities.

Accountability policy heavily focuses on two areas, math and reading. The No
Child Left Behind Act also specifies that all students’ math and reading scores musf be at
the proficiency level by 2013-2014 school year. Thus, accountability policy should have
more effects on the teachers whose main teaching areas are math or reading.
Independent variables such as HRSMath, HRSReading, and Remaassi are created to
capture whether math and reading teachers are more likely to adopt their instruction
following the state/district standards. Relative teacher knowledge variables, whether
undergraduate major was math, math education and English/Art and reading were
included to see whether teachers’ math or reading college major could have a positive (or
negative) effect on teachers’ use of state/district standards and student test scores.

In addition to total experience variable, square of total experience variable is
created, since the relationship between experience and teachers’ use of state or district
standards could have a parabolic shape. Age and experience, and possibly salary could

be correlated with each other, then their coefficients might not be significant. However,
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the multicollinearity would not be a problem since we are not interested in looking at the
effects of these variables. Or, dropping one of these variables could solve this problem.
Teacher perception variables, especially Zinfluence and Zclimate, provide some
information on the internal accountability of schools, or they may capture dimensions of
organizational culture. The variables indicate whether teachers did participate in the PD
program. Teacher PD variables also provide information on the content of PD programs

teachers joined.

7.2 Self-Selection Problem and Quality of Professional
Development Program

There are two emerging issues with these PD participation variables. First is
that the programs are not likely to be mandatory, so there could be a self-selection
problem. The participation rate on each PD program varies between states (see
Appendix). Thus it is likely that teachers are voluntarily selecting the PD programs
based on their own preferences. This will bring the self-selection problem in the analysis.
If some teachers’ characteristics and school-level factors which are not controlled in the
equation are correlated with the teachers’ participation in PD programs, then the
estimator will be biased. We may expect that the self-selection would cause
overestimation of the true effect of the PD participation.

There are some ways to solve this self-selection problem. First of all,
controlling for sufficient variables which could be correlated with the decision of
teachers to participate in the PD programs would alleviate self-selection problem.

Actually, this is what we expect: most factors that are possibly correlated with
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participation are controlled in the full model (1). For instance, teachers who are working
with more disadvantaged students are more likely to attend to the PD programs.
Including school level variables for students’ socio-economic status will alleviate the
self-selection caused by such school factors. Alternatively, teachers may be more likely
to participate in PD if they wish to overcome limitations in their knowledge or ability
regarding teaching and learning. In this case, controlling for teacher knowledge
variables or ability with such variables as college degree, major, or selectivity of college
would address the self-selection problem. Since numerous control variables are
incorporated in the full model, we suspect that the self-selection problem would not be a
serious problem.

Other solutions might be to use panel data methods such as random effect .model
or to use instrumental variable (IV) for program participation. Since the SASS database
is cross sectional data, it is not possible to use panel data methods in this case. Instead,
using IV is worth trying. We will try to find and use an IV for program participation.
This would assume that X4 (PD program participation variables) is correlated with u in

the following equation (1):

Teacher’s use of state standard or test

=B0 + X1B1 + X2B2 + X3B3 + X4B4 + X5B5 +u (1)
And if the valid instrumental variable for X4 is Z1, then the Z1 must be

uncorrelated with u in the equation (1) and ©1 # 0 in the reduced form equation (2),

which means that Z1 has a partial correlation with X4.
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X4=3580+Z101+ X181 + X282 + X383 + X585 + k 2)

One possible candidate as an IV would be expenditure for PD program. We can
imagine that the possibility of teachers’ participation in the program will be increasing
when more programs are provided. Since district must spend more money to support
such programs, expenditures on PD programs could be correlated with teachers’
participation. We can infer that the expenditure would not affect teachers’ use of
standards directly and is not correlated with u.

The problem with using PD expenditures as an IV is that states do not provide
information on expenditures specifically for PD program support. Only expenditu?es of
very general instructional support services are provided and it includes expenditures on
the supports for speech therapists, guidance counselors, and school nurses as well. This
may result in the weak partial correlation between IV and the program participation
variable and could cause asymptotic bias on the estimator of IV. We will use the
Michigan portion of the SASS sample to check whether expenditures for instructional
support services can be a good IV for PD participation.

Another possible candidate for an IV is the number of PD programs offered to
school or district administrators by district?>. Districts which provide more PD
opportunities to school or district administrators are also likely to provide more PD
opportunities to teachers. And we can infer that the number of PD program may not

have a direct effect on teachers’ use of state or district standards. Also, some teachers’

2 Please see Appendix for the relevant SASS questionnaire.
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preference which is hidden in u is not correlated with the number of PD programs for
administrators. We will use the number of PD programs for staff and administrators as
the IV and discuss the result of IV estimate when analyzing the effect of standards-
related PD participation on teachers’ use of state standards for their classroom instruction.

The second issue is the quality of PD programs. We have assumed that PD
programs have good and useful contents to help teachers change their instructional
practice. If the programs are ineffective and have poor quality, then the theory of
opportunities to learn would not work and the comparison between two implementation
theories will be invalid. Literature raises this concern that PD programs did not
contribute to substantial learning for teachers (Hawley and Valli, 1999). Most workshops,
conferences, and other PD programs are so wasteful that they did not lead teachers‘ to
change in practice significantly (as quoted in Hawley and Valli, 1999).

The SASS database fortunately provides information about the usefulness of PD
programs as rated by teachers. Teachers are asked to rate the usefulness of PD activities
that they participated in over last 12 months. Teachers who think that the program was
very uscful would mark on number 5. Teachers who regard that the program was not
useful at all would mark on number 1. Thus, if average rate is 3 then it would mean that
teachers are kind of neutral to the usefulness of the programs®. Following Table 2.4

provides the average rate of the usefulness of PD programs evaluated by teachers.

! Please sce Appendix for the questionnaires.
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Table 2.4: Average Usefulness of Five Professional Development Programs Rated by
Teachers.
Professional Development

. Estimate Std. Err. . Observation Population
Activities
Usefulness of PDindepth 3.956 0.0101 20,812 1,616,789
Usefulness of PDmethodte 3.726 0.0096 26,847 1,999,429
Usefulness of PDstandards 3.638 0.0097 26,588 2,002,183
Usefulness of PDdiscipline 3.585 0.0138 15,974 1,122,059
Usefulness of PDassessme 3518 0.0106 23,125 1,746,671

*Note: the definition of each category on the professional development activities is provided in
Table 2.3. Estimates and standard errors are weighted and robust since they are obtained after controlling
for sampling weight and correlation within stratum.

The average rate on the usefulness of PD activities related to in-depth study on
main teaching area received highest rate, 3.956, which implies that teachers think that the
programs on in-depth study are (somewhat) useful. In the case of PD programs
regarding standards, the average is 3.726, which lies between neutral, 3, and somewhat
useful, 4. Thus, the quality of PD programs regarding standards is weakly modest. So,
the effects of PD programs in the equation (1) will be conservative estimates, considering
that the teachers’ perception on the usefulness of the programs is weak or moderate.

That is, if states and districts offered more effective and useful programs, then the effects

of PD program would increase.

7.3 Dependent Variables and Summary Statistics

Analysis will be implemented using four dependent variables, use of standards,
use of student test scores to assess areas where the teacher needs to strength his/her
content knowledge or practice, use of student test scores to adjust curriculum, and use of

test scores to group students by achievement or ability level.
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One thing we need to mention is that among these dependent variables, the last
one, the extent that teachers use test score to group students by achievement or ability
level within classroom is a somewhat complicated issue (Good & Brophy, 2002).
However, enough problems with within-class ability grouping have been reported to
cause educators to question and avoid this practice. Generally recent trend is away from
ability grouping toward whole-classroom instruction (As quoted in Good & Brophy,
2002, p. 274).

Also, the current reform recommends that the practice of grouping student by
ability within classrooms should be ceased. For instance, standards-based reform or
accountability curriculum guidance emphasize that “all” students must achieve high level
of learning. In California, one of key reform positions is that grouping students b)ll
ability should be ended (Cohen and Hill 2001, p.68).

North Carolina Mathematics curriculum standards guidance says that “every”
student is challenged to meet a higher standards and fluency in mathematics is an
expectation for all students (NC Department of Public Schools, 2003). North Carolina
mentions that ability grouping which is commonly practiced does little to reduce the
achievement gap and the state certainly discourages schools to group students by ability.
Thus, the dependent variable, whether teacher are more likely to use test result to group
students by achievement or ability level, will mean that whether accountability policy
enhance or discourage such practice. If teachers who are from strong accountability
states are more likely to group students by achievement or ability, then this could be

evidence that accountability policy yield unintended teaching practice.
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Table 2.5: Summary Statistics for Variables

Mean Std. Err. Observation Pop. Size
Useofstandard* 4.127 0.008 38,375 2,727,067
Useforarea* 3.640 0.013 22,115 1,722,596
UseTcurri * 3.789 0.012 22,115 1,722,596
Usegrouping* 2.587 0.015 22,115 1,722,596
Age 42.236 0.090 38,375 2,727,067
Salary 39,928.240 99.506 38,375 2,727,067
Remaassi 0.177 0.003 38,375 2,727,067
HRSEng 10.444 0.080 14,328 1,410,737
HRSMATH 5.348 0.046 14,328 1,410,737
Mathalba 0.040 0.001 38,375 2,727,067
English 0.066 0.002 38,375 2,727,067
Male 0.255 0.003 38,375 2,727,067
Minority 0.160 0.003 38,375 2,727,067
Totexper 14.808 0.084 38,375 2,727,067
Sqtotexp 321.613 2.894 38,375 2,727,067
Unionmem 0.797 0.003 38,375 2,727,067
MA 0.459 0.004 37,994 2,709,439
Verycomp 0.269 0.004 38,375 2,727,067
Certrec 0.930 0.002 38,375 2,727,067
Zclimate 0.026 0.008 38,375 2,727,067
Zcontrol -0.028 0.008 38,375 2,727,067
Zinfluen -0.019 0.008 38,375 2,727,067
Zstudent -0.032 0.008 38,375 2,727,067
Totalenroll 825.902 4.165 35,333 2,495,093
PerFRLkw 38.582 0.256 34,421 2,455,204
NewminPER 34.977 0.270 38,214 2,718,586
Stutearatio 15.830 0.031 35,333 2,495,093
Suburban 0.501 0.004 38,375 2,727,067
PDdiscipline 0.411 0.004 38,375 2,727,067
PDindepth 0.593 0.004 38,375 2,727,067
PDmethodte 0.733 0.004 38,375 2,727,067
PDassessme 0.640 0.004 38,375 2,727,067
PDstandards 0.734 0.004 38,375 2,727,067
Strongacc 0.351 0.003 38,375 2,727,067

(* indicates that the variable is a dependent variable. Other variables are independent variables)

Table 2.5 displays summary statistics for dependent and independent variables.

This summary statistics table provides estimated mean, standard error, the observation
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number which excludes missing cases, and equivalent population size which are
represented by the observation number. The weighting variable and strata variable
enable us to obtain the estimated mean and standard error that approximately capture the
population statistics. Also, population size is obtained from the sample observation.

According to the NCES SASS data guidance book, the total headcount of
teachers in 1999-2000 is 2,984,781 (U.S. Department of Education, NCES, SASS, 1999-
2000, 2002). Thus, the population size of all public school teachers is 2,984,781.
However, the population size for variables in the summary statistics is usually 2,727,067,
since part-time teachers are excluded in the analysis. Exceptions exist. Two variables,
HRSEng and HRSmath have smaller observation numbers, so the represented population
size 1s reduced to 1,410,737, which is almost half of 2,727,067. The same sample.
number of these two variables could mean that teachers who have taught math also have
taught reading recently.

Average math teaching hour is around five and average reading teaching hour is
ten. The sample size, and equivalent population size will be reduced, if we include these
two variables in the model. The smaller sample resulted from the inclusion of these two
variables would narrow the analysis to the teachers who responded that they have taught
some hours in math or reading recently. This might control for the effect of
accountability policy on the teachers who really teach math and reading recently.
However, in order to estimate the effect of the accountability policy and PD on teaching
practice for a larger population regardless of teaching hours, we will also present the
models which exclude these two variables, HRSMath and HRSread. Instead, the dummy

variable, Remaassi will control for whether the teacher’s main teaching field is math or
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reading.

Although we exclude these two variables, the sample size will be slightly reduced
to 2,455,304, if we include the variable, percentage of student receiving free/reduced
lunch program which has been used to control SES in most education research. This
slight decrease in sample size will be a trade-off to control SES factor at the school level.

The summary statistics also shows that about 46 percent of full-time teachers
earn masters degree in their main teaching area. And most teachers, 93 percent, obtained
certification. Male teachers comprise only one quarter of full-time teachers. PD
variables show that 73 percent of teachers have participated in PD program focusing on
teaching methods and standards area. Participation in PD on discipline is less likely than
other PD programs since only 41 percent of teachers have joined such PD progmﬁs.
Twenty seven percent of teachers earned their bachelor’s degree from undergraduate
institutes are ranked as the most, highly, or very competitive. Thirty five percent of
teachers are from the states with strong accountability policy.

Most analysis will be given to the effects on the first dependent variable,
Usefostandard, that is, the effects of standards-related PD participation status and strong
accountability on teachers’ use of state or district standards. For the other three
dependent variables which are related to teachers’ use of students’ test score, similar but

short analysis will be implemented without examining I'V estimation.

8. Results

8.1 The Effect on the Teacher’s Use of State/District Standards
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8.1.1 Specification and Change of the Size of Coefficients

First we examine relatively simple models to see the effects on the teachers’ use
of state/district standard for their instruction. Table 2.6 shows four ordered probit models

that have different specification.

Table 2.6: Four Ordered Probit Models: the Effect on the Use of State Standards

Model 1 Model 2 Model 3 Model 4

b se. b s.e. b s.e. b s.e.
Salary -0.000004** 0.000001 -0.000004** 0.000001
Remaassi 0.143** 0.028 0.162** 0.029
Mathalba -0.149** 0.04 -0.122%* 0.042
English -0.100** 0.036 -0.077* 0.038
Male -0.344** 0.019 -0.315%* 0.021
Minority 0.116** 0.027 0.083* 0.032
Totexper 0.007 0.004 0.010* 0.004
Sqtotexp -0.00003 0.0001 -0.0001 0.0001
Unionmem -0.055* 0.022 -0.057* 0.023
MA 0.033 0.021 0.026 0.022
Verycomp -0.045* 0.021 -0.036 0.022
Certrec 0.093* 0.036 0.103** 0.037
Totalenroll -0.00012**  0.00002
PerFRLkw 0.002** 0.001
NewminPER 0.001 0
Stutearatio 0.012*%* 0.003
Suburban 0.086** 0.021
PDdiscipline 0.039* 0.019 0.034 0.019 0.025 0.021
PDindepth 0.173**  0.02 0.156** 0.02 0.141** 0.021
PDmethodte 0.111**  0.021 0.100** 0.021 0.096** 0.022
PDassessme 0.163** 0.02 0.136** 0.02 0.127** 0.021
PDstandards  0.422** 0.02 0.279** 0.022 0.255%* 0.022 0.249** 0.023
Strongacc 0.227** 0.02 0.203**  0.02 0.201** 0.021 0.186** 0.023

Note: e Dependent Variable: Useofstandard. ® Pweight: tfnlwgt. Strata: state. Number of strata: 51, for
model 1, observation number is 38,375, population size is 2,727,066. For model 2, observation number is
38,375, population size is 2,727,066. For model 3, observation number is 37,994, population size is
2,709,439. For model 4, observation number is 34,109, population size is 2,440,181. e b: coefficient. s.e:
standard error. e ** means the coefficient is significant at the 0.01 level. * means the coefficient is
significant at the 0.05 level.
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Model 1 only includes two variables, accountability variable and standards-
related PD participation variable. Model 2 adds other four PD variables in the equation.
Model 3 includes teacher level variables and Model 4 has school level variables. In
Model 1, the coefficient of the dummy variable, PDstandards, which indicates whether
teachers participated in PD program related to standards, is much larger, almost twice,
than the coefficient of accountability dummy variable. However, as we include more
independent variable into Model 2 through 4, the coefficient of the variable, PDstandards,
decreases significantly from 0.422 to 0.249.

Decrease of the coefficient of the PD participation variable, PDstandards,

- implies that self-selection problem possibly exists and the initial estimate of the effect of
standards-related PD program participation in Model 1 was overestimated. Contrélling
teacher characteristics and school characteristics variables reduce the estimate
significantly and systematically, thus it alleviates the self-selection problem. However,
the difference between the effects of accountability policy variable and PD participation
variable, PDstandards, remains significant, in spite of the decrease of the coefficient of
PDstandards. The Wald test shows that the effect of standards-related PD program
participation is larger than that of accountability policy variable in Model 4 and it is
statistically significant at the one-tail test (HO: Bsirongacc = BpDstandardss H1: Bsirongace <
BpDstandards, P -value = 0.027).

In addition, we find that the effect size of accountability policy is also
decreasing systematically as we accommodate more control variables. Below Table 2.7
exhibits how much the coefficient size of the accountability policy variable, Strongacc,

will be changing by the each model.
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Table 2.7: Change of Coefficient Size on Accountability in Ordered Probit Model

Model 1 Model 2 Model 3 Model 4

b s.e. b s.e. b s.e. b s.e.
Salary -0.000005** 0.000001 -0.000006** 0.000001 -0.000006** 0.000001 -0.000005**  0.000001
Remaassi 0.139**  0.028 0.167**  0.028 0.191**  0.029 0.186** 0.029
Mathalba -0.173**  0.040 -0.162**  0.040 -0.127**  0.042  -0.115** 0.042
English -0.103**  0.036 -0.074* 0.036 -0.056 0.038  -0.056 0.039
Male -0.400**  0.019 -0.358**  0.020 -0.326**  0.021  -0.289** 0.021
Minority 0.159**  0.027 0.170**  0.027 0.069* 0.032  0.058 0.032
Totexper 0.013**  0.004 0.017**  0.004 0.021**  0.004 0.015** 0.004
Sqtotexp -0.0002 0.0001 -0.0003**  0.0001  -0.0004** 0.0001  -0.0002* 0.0001
Unionmem -0.036 0.022 -0.020 0.022 -0.016 0.023  -0.035 0.023
MA 0.038 0.020 0.051* 0.021 0.041 0.022  0.036 0.022
Verycomp -0.041 0.021 -0.027 0.021 -0.018 0.022 -0.024 0.022
Certrec 0.111**  0.037 0.107**  0.037 0.126**  0.038 0.106** 0.038
Zclimate -0.202**  0.013 -0.196**  0.013  -0.183** 0.014
Zcontrol -0.131**  0.010 -0.117**  0.011  -0.105* 0.011
Zinfluen 0.039**  0.012 0.045**  0.012 0.030* 0.012
Zstudent 0.014 0.012 0.039**  0.013 0.034* 0.013
Totalenroll -0.00008** 0.00002 -0.00006**  0.00002
PerFRLkw 0.003**  0.001 0.002** 0.001
NewminPER 0.002**  0.000 0.0014** 0.0005
Stutearatio 0.012**  0.003 0.011** 0.003
Suburban 0.078**  0.021 0.072%* 0.021
PDdiscipline 0.015 0.021
PDindepth 0.118** 0.021
PDmethodte 0.072** 0.023
PDassessme 0.114** 0.022
PDstandards 0.229** 0.023
Strongacc 0.230**  0.021 0.229**  0.021 0.182**  0.023 0.170** 0.023

(* Dependent Variable: To the extent teachers use state or district standards to guide your instructional
practice. e b: coefficient. s.e: standard error. @ ** means the coefficient is significant at the 0.01 level. *
means the coefficient is significant at the 0.05 level.)

When we include only teacher level variables (Model 1) with accountability
variable, the coefficient size of the Strongacc variable is 0.230. Adding teacher

perception variables (Model 2), however, decreases the coefficient very slightly to 0.229.

72



Adding school level variables reduces the accountability policy coefficient to 0.182,
which means that including school level factors disentangles some magnitude of effect
from the effect of accountability variable on the teachers’ use of standards.

Finally, adding PD variables into the model reduces the coefficient size of
accountability to 0170. This illustrates that adding other variables such as teacher
characteristic variables, school level variables and PD variables reduce some explanatory

power of accountability policy in Models 1 and 2.

8.1.2 Increase of Sample Size by Dropping A Few Control
Variables

We estimate the effects of teacher, school and accountability variables on
teachers’ use of state/district standards for instruction using three full models, which are
linear regression, ordered probit, and ordered logit models. For comparison, we report
three models’ estimates in Table 2.8. Table 2.8 indicates that the signs and significance
of most independent variables are same across the three models except for a PD variable,
PDmethodte and certification variable. In the linear regression model, PDmethodte is
significant, but becomes insignificant in the ordered probit and ordered logit models.
Certification becomes more significant in ordered probit and ordered logit models. All
estimates between ordered probit and ordered logit models appear to remain same in the

direction and significance.
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Table 2.8: Linear Regression, Ordered Probit, and Ordered Logit Estimates of
Teacher’s Use of State/District Standards for Instruction

Models Linear Regression Ordered Probit Ordered Logit

(OLS) (MLE) (MLE)
Variables b s.e. b s.e. b s.e.
Age 0.006** 0.002 0.009** 0.002 0.016** 0.004
Salary -0.000006** 0.000002 -0.000008**  0.000002 -0.000012**  0.000003
Remaassi 0.193** 0.052 0.252** 0.071 0.454** 0.120
HRSEng -0.002 0.002 -0.003 0.002 -0.006 0.004
HRSMATH 0.011** 0.003 0.013** 0.004 0.023** 0.007
Mathalba -0.304* 0.149 -0.377* 0.179 -0.726* 0.323
English 0.032 0.060 0.029 0.085 0.040 0.147
Male -0.228** 0.039 -0.277** 0.045 -0.478** 0.078
Minority 0.029 0.036 0.028 0.048 0.056 0.083
Totexper 0.004 0.005 0.005 0.007 0.006 0.012
Sqtotexp -0.00004 0.00014 -0.00006 0.00019 -0.00004 0.00032
Unionmem -0.035 0.028 -0.048 0.038 -0.093 0.064
MA -0.001 0.026 0.006 0.034 0.020 0.058
Verycomp 0.012 0.028 0.003 0.036 -0.001 0.062
Certrec 0.127* 0.050 0.166** 0.060 0.301** 0.105
Zclimate -0.113** 0.015 -0.157** 0.020 -0.266** 0.035
Zcontrol -0.1028** 0.016 -0.113** 0.019 -0.172%+ 0.033
Zinfluen 0.060** 0.015 0.069** 0.019 0.104** 0.033
Zstudent 0.059** 0.016 0.070** 0.021 0.113** 0.036
Totalenroll -0.00006 0.00003 -0.00007 0.00004 -0.0001 0.0001
PerFRLkw 0.002** 0.001 0.003** 0.001 0.005** 0.001
NewminPER 0.001 0.001 0.001 0.001 0.001 0.001
Stutearatio 0.005* 0.002 0.009* 0.004 0.015* 0.007
Suburban 0.067** 0.025 0.083* 0.033 0.132* 0.056
PDdiscipline 0.014 0.025 0.039 0.032 0.079 0.055
PDindepth 0.115*%* 0.027 0.139** 0.034 0.225%* 0.058
PDmethodte 0.065* 0.031 0.071 0.038 0.119 0.066
PDassessme 0.087** 0.029 0.112%* 0.035 0.194** 0.061
PDstandards 0.233%* 0.034 0.257** 0.040 0.425%* 0.069
Strongacc 0.097** 0.027 0.130** 0.037 0.220** 0.062
_cons 3.400** 0.101

(* Dependent Variable: Useofstandard, to the extent teachers use state or district standards to guide your
instructional practice. ¢ Pweight: tfnlwgt. Number of observation: 12,833, Strata: state. Number of
strata: 51, Population size = 1,259,363 e b: coefficient. s.e: standard error. & ** means the coefficient is
significant at the 0.01 level. * means the coefficient is significant at the 0.05 level.)
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Among the PD variables, PDstandards has the largest effect on the use of
standards as expected and discipline relevant PD program has the least effect. Teachers
who have joined PD for learning performance or content standards are more likely to use
state/district standards to guide their instruction than teachers who have joined other PD,
holding other variables constant. The PDmethodte variable is significant at the 0.05
level in the linear regression model, however the significance disappears in the ordered
probit and ordered logit model. Teachers from the states with strong accountability
policy are more likely to use standards to guide their practice than teachers from the
states with weak accountability policy, keeping other variables fixed. Thus, it seems that
accountability policy has a positive effect on the teachers’ use of standards as well as PD
programs.

However, the coefficient size of the variable, PDstandards (0.233) is twice larger
than the variable, Strongacc (0.097). That is, holding other variables including
Strongacc constant, teachers who joined PD to learn standards are more likely to use
state standards by 0.233 on the scale score than those who did not join on average (from
the linear regression model). Holding other variables constant, teachers from the states
implementing strong accountability are more likely to use state standards by 0.097 on the
score than those working at the states with weak accountability policy, which is relatively
smaller effect than the PD program for standards. This indicates that opportunity to
learn the state standards by joining PD will have more effect on the change of teachers’
practice than accountability policy.

To check whether the difference of the coefficient size on these two variables is

statistically significant, the Wald test was executed. The null hypothesis for this test is
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Bppstandards = Bstrongace against the alternative hypothesis, Bppsiandards > Bstrongace. The test
result ( F(1, 12782) = 5.5, Prob > F = 0.0191 (P-value = 0.0096 for one tail test, thus we
reject the null hypothesis) shows that the effect size is significantly different at the 0.01
level. That is, the effect of PDstandards is significantly larger than that of Strongacc:
opportunity to learn will make teachers use standards to guide their instruction more
effectively than accountability policy. However, the population size that the models in
Table 2.8 represent is only 1,259,363.

Now, we exclude the HRSmath, and HRSread variables to increase sample size.
Also age variable was dropped in order to see whether there is an effect of experience
since it could cause multicollinearity with experience variable. Table 2.9 exhibits the
results after dropping the three independent variables. The sample size increases ﬁém
12,843 to 34,109 and the represented population size from 1,259,363 to 2,440,181.

Generally the significance and sign of the coefficients in Table 2.9 do not change
except for few variables. After we drop three variables (age, hours of teaching in math
and reading), the experience variable becomes significant. This could mean that there is
multicollinearity between age and experience. The experience has decreasing marginal
effect on the use of standards as we can see; coefficient of the square of experience is
negative. One perception variable, influence becomes insignificant in the ordered logit
model. The PD variable, PDmethodte, and school size variable, Totalenroll, become

significant in this model.

76



Table 2.9: Linear Regression, Ordered Probit, and Ordered Logit Estimates of
Teacher’s Use of State/District Standards for Instruction after Dropping
Three Variables, Age, HRSmath, and HRSread.

Models Linear Regression Oprobit Ordered Logit

(OLS) (MLE) (MLE)
Variables b s.e. b s.e. b s.e.
Salary -0.000005**  0.000001 -0.000005**  0.000001 -0.000009**  0.000002
Remaassi 0.166** 0.023 0.186** 0.029 0.297** 0.050
Mathalba -0.090* 0.036 -0.115%* 0.042 -0.197** 0.073
English -0.036 0.031 -0.056 0.039 -0.104 0.067
Male -0.248** 0.019 -0.289** 0.021 -0.492%* 0.036
Minority 0.048 0.025 0.058 0.032 0.103 0.055
Totexper 0.011** 0.003 0.015** 0.004 0.024** 0.007
Sqtotexp -0.0002 0.0001 -0.0002* 0.0001 -0.0004 0.000
Unionmem -0.030 0.019 -0.035 0.023 -0.062 0.040
MA 0.026 0.018 0.036 0.022 0.066 0.037
Verycomp -0.014 0.018 -0.024 0.022 -0.048 0.038
Certrec 0.088** 0.032 0.106** 0.038 0.178** 0.065
Zclimate -0.146** 0.011 -0.183** 0.014 -0.311** 0.023
Zcontrol -0.100** 0.010 -0.105* 0.011 -0.163** 0.019
Zinfluen 0.034** 0.010 0.030* 0.012 0.035 0.021
Zstudent 0.030** 0.011 0.034* 0.013 0.049* 0.023
Totalenroll -0.00005**  0.00001 -0.00006** 0.00002 -0.00011** 0.00003
PerFRLkw 0.0019** 0.0004 0.002** 0.001 0.004** 0.001
NewminPER 0.0011** 0.0004 0.0014** 0.0005 0.002** 0.001
Stutearatio 0.008** 0.002 0.011** 0.003 0.018** 0.004
Suburban 0.061** 0.017 0.072** 0.021 0.120** 0.036
PDdiscipline 0.006 0.017 0.015 0.021 0.032 0.035
PDindepth 0.099** 0.018 0.118** 0.021 0.195%* 0.036
PDmethodte 0.068** 0.020 0.072** 0.023 0.123** 0.039
PDassessme 0.099** 0.019 0.114** 0.022 0.194** 0.037
PDstandards 0.213*%* 0.021 0.229** 0.023 0.384** 0.040
Strongacc 0.139** 0.019 0.170** 0.023 0.287** 0.039
_cons 3.561** 0.058

(e Dependent Variable: Useofstandard, to the extent teachers use state or district standards to guide your
instructional practice. e pweight: tfnlwgt, Number of observation = 34,109, Strata: state, Number of
strata = 51, Population size = 2,440,181, e b: coefficient. s.e: standard error. ® ** means the coefficient is
significant at the 0.01 level. * means the coefficient is significant at the 0.05 level.)

Interestingly, still the college major variable, Mathalba, remains as significantly

negative. In other words, teachers whose college major is math or math education are
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less likely to use standards to guide their practice than those whose major is not math or
math education. Teachers working at suburban schools are more likely to use standards
than teachers working at other areas, holding other factors constant. Teachers from
schools serving more minority or economically disadvantaged students are more likely to
use standards guidance, keeping other variables same. Teachers in schools with larger
student teacher ratio also more likely to use state/district standards to guide their teaching
practice.

Another interesting point is that teachers who report that they have more control
in the classroom are less likely to use the state standards. This might mean that teachers’
classroom instruction could be external policy proof. It would not be easy for an
external policy to penetrate into the classroom. The variable, Zinfluence, shows thaf
teachers who recognize that they have more influence on school policy such as setting
performance standards for students, evaluating teachers, hiring new full-time teachers are
more likely to accept the state standards as their instructional guidance. In addition,
negative sign of Zclimate variable also illustrates that teachers working at more
supportive school climate will be more likely to use state standards (remember that
higher score in Zclimate means worse school circumstance). This could imply that
stronger internal accountability system will have a positive effect on the teachers’ use of
state standards.

It seems that the difference of coefficient size between two variables,
PDstandards and Strongacc, becomes smaller. However, still the coefficient size of the
PD variable, PDstandards, is much larger than that of the strongacc. And this is

statistically significant when we test the null hypothesis, Bsyongacc = BppDstandards against the
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alternative hypothesis, Bsiongace < Bppstandaras using the Wald test (F(1,34058) =3.14, p-
value is 0.0383 at the one tail test, so we reject the null hypothesis at the 0.05 level).
Thus, same conclusion, the size of effect of PD of standards is larger than the size of
effect of accountability, can be drawn. And the increased sample size and its
representing population size approaches to the real population size closely without
changing critical difference in the analysis by dropping the three variables, age, and

hours of teaching math and reading.

8.1.3 Checking Instrumental Variables Estimation

In the method section, we discussed the self-selection problem that could be
caused by teachers’ voluntary decision of the PD program participation. Table 2.6 and
Table 2.9 exhibit that the coefficient of PD program related to state or district standards
decreases significantly as we control more teacher and school level variables. This
implies that certainly self-selection problem exists and the problem is alleviated as we
control more variables. Although we alleviated (or hopefully solve) self-selection
problem by controlling enough independent variables in the equation, it would be worth

trying to find a good IV to check whether the IV will provide a different estimation.
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Table 2.10: The Partial Effect of Expenditure of Instructional Staff Support on
Teachers’ Standards-related Professional Development Program Participation in
Michgan (Probit Model)

Model 1 Model 2

b se P>t b se P>t
Inssup -0.00000002  0.00000002 0.379 -0.00000003  0.00000002 0.123
Salary -0.00002 0.00001 0.109 -0.00002 0.00001 0.102
Remaassi 0.187 0.249 0.453 -0.003 0.234 0.988
Mathalba 0.278 0.336 0.409 0.112 0.299 0.708
English -0.453 0.318 0.155 -0.318 0.296 0.282
Male 0.054 0.161 0.736 -0.183 0.155 0.236
Minority -0.204 0.292 0.485 0.080 0.277 0.774
Totexper 0.053 0.038 0.161 0.062 0.032 0.055
Sqtotexp -0.001 0.001 0.376 -0.001 0.001 0.175
Unionmem 0.011 0.661 0.987 -0.254 0.466 0.585
MA -0.020 0.197 0.92 0.292 0.187 0.119
Verycomp -0.072 0.169 0.672 -0.076 0.168 0.65
Certrec -0.791 0.425 0.063 -0.316 0.327 0.334
Zclimate -0.108 0.123 0.38 -0.191 0.103 - 0.063
Zcontrol -0.059 0.096 0.539 -0.047 0.091 0.603
Zinfluen ©0.103 0.107 0.334 0.206 0.099 0.037
Zstudent 0.059 0.102 0.564 -0.001 0.099 0.991
Totalenroll -0.0001 0.0002 0.74 0.000 0.000 0.524
PerFRLkw 0.005 0.005 0.277 0.003 0.004 0.454
NewminPER 0.001 0.006 0.82 0.007 0.006 0.215
Stutearatio 0.019 0.022 0.378 0.024 0.021 0.246
Suburban 0.353 0.203 0.082 0.305 0.180 0.091
PDdiscipline -0.018 0.168 0913
PDindepth 1.055 0.164 0
PDmethodte -0.030 0.172 0.863
PDassessme 0.856 0.165 0
_cons 0.247 0.971 0.8 0.715 0.783 0.362

* Dependent variable: PDstandards. Note: pweight: tfnlwgt, strata: state, number of strata: 1.
Observation: 556. Population size: 68,734

First candidate as an IV we mentioned in the method section is expenditure on
instructional staff support services. Unfortunately, SASS database does not provide
expenditure of instructional staff support. Using Michigan K-12 finance database, we

obtain the information regarding instructional staff support expenditure and run the
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regression equation (2) to see there is correlation between standards-related PD program
participation and the expenditure. Table 2.10 provides two probit models which show
whether there is a partial effect of expenditures of instructional supports on teachers’
standards-related PD program using Michigan portion of SASS samples. Difference
between Model 1 and Model 2 is that Model 2 excludes other PD variables, because
other PD variables would be endogenous. Inssup is the instrumental variable,
expenditures of instructional staff supports. Accountability policy variable is dropped in
the model since we are using only Michigan teachers. Analysis using MI samples shows
that the expenditure of instructional staff support services does not have any partial effect
on teachers’ participation on standards-related PD activities. Since the expenditure of
instructional staff support includes other categories in addition to PD program suppbrt,
this result is not arbitrary. Thus, expenditure of instructional staff support does not
appear to be an appropriate IV. |

Second candidate for an IV is the number of PD programs provided to school or
district administrators. We run the probit model and found that the number of PD
programs for school or district administrators has a partial effect on teachers’ standards-
related PD program participation. Table 2.11 displays the partial effect of the variable,
the number of PD programs for administrators, PDadminitrator. The coefficient of
PDadminitrator is 0.026 and it is significant at the 0.01 level in Model 1. And in Model
2, the coefficient of PD administrator is still significant at the 0.01 level. This is
somewhat expected result. We can think that districts which provide more PD
opportunities to administrators also provide more PD programs to teachers, thus teachers

working in such districts are more likely to participate in standards-related PD programs.
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Table 2.11: The Partial Effect of the Number of PD for Administrators on Teachers’
Standards-related Professional Development Program Participation (Probit Model)

Model 1 Model 2

b s.e. P>t b s.e. P>t
PDadminitrator 0.026 0.006 0 0.034 0.005 0
Salary 0.000001 0.000002  0.524 -0.000001 0.000001  0.468
Remaassi 0.050 0.043  0.244 0.046 0.040 0.241
Mathalba 0.120 0.058 0.038 0.019 0.054 0.723
English -0.014 0.057 0.807 -0.012 0.053 0.821
Male -0.166 0.028 0 -0.266 0.026 0
Minority 0.020 0.044  0.648 0.057 0.040 0.154
Totexper 0.016 0.005  0.002 0.033 0.005 0
Sqtotexp -0.0004 0.0001  0.008 -0.001 0.000 0
unionmem 0.072 0.031 0.022 0.128 0.030 0
MA -0.010 0.030 0.742 0.016 0.028 0.571
Verycomp 0.061 0.032 0.054 0.065 0.029 0.024
Certrec 0.159 0.053  0.002 0.174 0.051  0.001
Zclimate -0.037 0.018 0.046 -0.081 0.017 0
Zcontrol -0.077 0.014 0 -0.091 0.014 0
Zinfluen 0.035 0.016 0.026 0.080 0.015 0
Zstudent 0.038 0.019 0.043 0.052 0.017 0.003
Totalenroll -0.00005 0.00002  0.031 0.000 0.000 0
PerFRLkw 0.001 0.001  0.145 0.002 0.001 0.004
NewminPER 0.0003 0.0007  0.651 0.002 0.001  0.002
Stutearatio 0.002 0.002 0.31 0.005 0.003 0.132
Suburban -0.013 0.029 0.66 0.016 0.027 0.549
PDdiscipline 0.051 0.029  0.083
PDindepth 0.934 0.027 0
PDmethodte 0.220 0.030 0
PDassessme 0.579 0.028 0
Strongacc -0.017 0.032 0.59 0.064 0.030 0.032
_cons -0.952 0.094 0 -0.241 0.090 0.007

* Note: Depdent variable: PDstandards. Pweight: tfnlwgt, strata: state, number of strata: 51.
Observation: 30,272 . Population size: 2,160,346. F(27,30,195)=83.33, Prob>F=0.0000

Thus, we run IV regression using the number of PD opportunities for
administrators as an IV. For convenience, we run the usual IV regression assuming that
the dependent variable, use of standards, has a numeric meaning, although it is ordered

response. Following table 2.12 is the result of IV estimation.
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Table 2.12: IV Estimation for the Effect on Teachers’ Use of State/District Standards

Model 1 Model 2

b s.e. P>t b s.e. P>t
Salary -0.000004** 0.000001 0.001 -0.000004**  0.000001 0.001
Remaassi 0.146** 0.032 0 0.150** 0.029 0
Mathalba -0.138** 0.053 0.009 -0.101* 0.044 0.021
English -0.023 0.043 0.597 -0.025 0.039 0.529
Male -0.166** 0.042 0 -0.157** 0.043 0
Minority 0.047 0.035 0.17 0.039 0.032 0.227
Totexper 0.006 0.005 0.272 0.002 0.006 0.688
Sqtotexp -0.0001 0.0001 0.649  0.00002 0.00015 0.89
unionmem -0.063* 0.029 0.028 -0.070* 0.028 0.013
MA 0.023 0.023 0.334 0.018 0.022 0419
Verycomp -0.042 0.027 0.118 -0.039 0.024 0.109
Certrec 0.003 0.053 0.952 0.013 0.046 0.777
Zclimate -0.130** 0.015 0 -0.122%* 0.016 0
Zcontrol -0.052** 0.020 0.008 -0.056** 0.017 0.001
Zinfluen 0.012 0.015 0.409 0.003 0.016 0.837
Zstudent 0.014 0.016 0.38 0.012 0.015 0.423
Totalenroll -0.00003 0.00002 0.085 -0.00003 0.00002 0.129
PerFRLkw 0.002** 0.001 0.006 0.001* 0.001 0.01
NewminPER 0.001 0.001 0.145 0.0001 0.001 0.521
Stutearatio 0.006** 0.002 0.006 0.005* 0.002 0.01
Suburban 0.076** 0.023 0.001 0.066** 0.021 0.002
PDdiscipline 0.005 0.024 0.829
PDindepth -0.400* 0.196 0.041
PDmethodte -0.057 0.054 0.286
PDassessme -0.217* 0.122 0.074
PDstandards 1.982** 0.680 0.004 1.508** 0.399 0
Strongacc 0.150** 0.025 0 0.129** 0.024 0
_cons 3.033%* 0.209 0 3.000** 0.217 0

(e Dependent Variable: Useofstandard, To the extent teachers use state or district standards to guide your
instructional practice. Instrumented: PDstandards. IV: number of PD programs offered to administrators
by district. e pweight: tfnlwgt, Number of observation = 30,272. Strata: state, Number of strata = 51,
Population size = 2,160,347  b: coefficient. s.e: standard error. e ** means the coefficient is significant
at the 0.01 level. * means the coefficient is significant at the 0.05 level.)

Table 2.12 exhibits that the coefficient of the instrumented variable, PDstandards,
becomes very large and its standard error also increases compared to the coefficient of

PDstandard (0.233) of the OLS in Table 2.9. Coefficients of other independent variables
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have the same signs and do not change much. However, some independent variables
such as Zinfluen and Zsutdent become insignificant because their coefficients decrease.
Other four PD participation variables in Model 1 become insignificant and even the signs
of coefficients changed from positive to negative. Model 2 in Table 2.12 excludes other
PD participation variables in the equation since we are interested in the effect of PD
participation in standards on teachers’ use standards and other four PD variables are
endogenous. Dropping four other PD variables reduces the coefficient and standard error
at the same time, however, the standards-related PD program participation is still
significant. Large standard error is expected since IV estimation has a tendency to make
the standard error large. The effect of standards-related PD program has more significant
effect on teachers’ instructional practice (The Wald test, HO: Bppstandard = Bstrongace, H1:
BpDstandard > Bstrongace: F(1,30221) = 7.29, and P-value=0.0034), and we confirm that the
conceptual framework of opportunities to learn works better than principal-agent model.

In sum, we found that both standards-related PD program participation and strong
accountability policy spur teachers’ use of state or district standards in their teaching
practice. However, it appears that standards-related PD program participation has more
effect on teaching practice, opportunities to learn work better than principal-agent model.
Possible self-selection problem and the quality of PD program were concemns in the
analysis. Self-selection problem is somewhat alleviated by including enough control
variables, however IV estimation was used to solve the problem. IV estimation further
confirms that standards-related PD program participation has larger effect on teachers’
instructional change than accountability policy.

It also needs to be noted that the quality of PD program is weakly moderate, so if

84



teachers are provided with more effective PD programs, then the effect size of PD
program participation would increase. Thus, we conclude that theory of opportunities to
learn would be more effective in changing the teachers’ instruction than accountability

policy framed by principal-agent model.

8. 2. The Effect on the Teacher’s Use of Information from State
or Local Achievement Tests

8.2.1 Teachers’ Use of Student Test Score to Strengthen Their
Content Knowledge and Teaching Practice®

First, we examine the effects of PD variables and accountability variables on the
teachers’ use of the student test information to strengthen their content knowledge or
teaching practice. We expect that the PD on in-depth study may have a large effect on
teacher’s practice of using test score to strengthen their content knowledge, thus Table
2.13 presents simple models by including in-depth study PD program participation and
accountability policy. Model 1 in Table 2.13 only includes two independent variables we
want to compare directly. Participation in in-depth study PD program has more effect
than accountability policy. However, as we include more control variables, their effect

size became similar.

2 Using student test score to check what areas the teacher needs to improve their subject knowledge and
teaching practice could be regarded as a pedagogical aspect of the test-driven accountability policy, if we
use the framework of Cohen’s pedagogy of policy.
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Table 2.13: Four Ordered Probit Models of the Effect on Teachers’ Use of Test to
Strengthen their Content Knowledge and Teaching Practice

Model 1 Model 2 Model 3 Model 4
b s.e. b s.€. b s.e. b s.e.
Salary -0.000006**  0.000001 -0.000003* 0.000002
Remaassi 0.083* 0.033 0.106** 0.034
Mathalba -0.247** 0.050  -0.204** 0.053
English -0.069 0.045 -0.077 0.047
Male -0.314** 0.026  -0.296** 0.027
Minority 0.185** 0.034 0.171** 0.041
Totexper 0.011* 0.004 0.010* 0.005
Sqtotexp -0.0002 0.0001 0.000 0.000
Unionmem -0.036 0.028 -0.036 0.029
MA -0.029 0.026 -0.043 0.027
Verycomp -0.099** 0.027  -0.094** 0.028
Certrec 0.053 0.046 0.066 0.049
Totalenroll 0.000** 0.000
PerFRLkw 0.001 0.001
NewminPER 0.000 0.001
Stutearatio 0.003 0.003
Suburban -0.019 0.026
PDdiscipline 0.130**  0.024 0.109** 0.024 0.106** 0.025
PDmethodte 0.065* 0.027 0.053 0.028 0.059 0.029
PDassessme 0.130** 0.026 0.116** 0.026 0.118** 0.028
PDstandard 0.115**  0.029 0.107** 0.029 0.094** 0.031
PDindepth  0.251** 0.023 0.169** 0.025 0.149** 0.025 0.139** 0.026
Strongacc 0.102** 0.025 0.096** 0.025 0.077** 0.026 0.120** 0.028

Note: e Dependent Variable: Useforarea, to the extent teachers use test results to strengthen their content
knowledge and teaching practice.  Pweight: tfnlwgt. Strata: state. Number of strata: 51. For model 1,
observation number is 22,115, Represented population size is 1,722,596. For model 2, observation
number is 22,115. Population size is 1,722,596. For model 3, observation number is 21,990. Population
size is 1,715,663. For model 4, observation number is 19,873. Population size is 1,549,867.

o b: coefficient. s.e: standard error. ® ** means the coefficient is significant at the 0.01 level. * means the
coefficient is significant at the 0.05 level.)

Results from linear regression, ordered probit, and ordered logit models which
exclude three variables, age and hours of teaching math and reading from the full model
are provided in Table 2.14 because the result can represent more population. Table 2.14
displays that all PD variables except for PDmethodte have significant and positive effects

on teachers’ use of student test score to assess the areas where teachers need to
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strengthen their content knowledge and instructional practice. Zinfluence variable also
has significant and positive effect. However, Zcontrol variable is not significant any
more in the ordered probit and ordered logit model.

Table 2.14: Effect on the Teachers’ Use of Information from State or Local Test
Scores to Strengthen Subject Area and Practice.

Linear Regression Ordered Probit Ordered Logit

b s.e. b s.e. b s.e.
Salary -0.000004* 0.000002 -0.000004* 0.000002 -0.000007* 0.000003
Remaassi 0.131** 0.036 0.117** 0.035 0.196** 0.059
Mathalba -0.220%* 0.060 -0.199** 0.053 -0.324** 0.092
English -0.058 0.052 -0.062 0.048 -0.109 0.082
Male -0.307** 0.031 -0.286** 0.028 -0.496** 0.048
Minority 0.151** 0.042 0.157** 0.041 0.267** 0.069
Totexper 0.011* 0.005 0.012* 0.005 0.023** 0.008
Sqtotexp -0.0003 0.0001 -0.0003** 0.0001 -0.0005* 0.0002
Unionmem -0.025 0.030 -0.026 0.029 -0.045 0.050
MA -0.046 0.029 -0.038 0.027 -0.060 0.047
Verycomp -0.092** 0.030 -0.088** 0.028 -0.160** 0.048
Certrec 0.056 0.053 0.062 0.050 0.104 0.084
Zclimate -0.062** 0.018 -0.061** 0.017 -0.109** 0.029
Zcontrol -0.036* 0.016 -0.015 0.015 -0.013 0.027
Zinfluen 0.064** 0.016 0.055** 0.015 0.091** 0.026
Zstudent 0.028 0.019 0.024 0.018 0.037 0.030
Totalenroll -0.00017**  0.00003 -0.00016**  0.00002 -0.00027**  0.00004
PerFRLkw 0.002** 0.001 0.002** 0.001 0.003** 0.001
NewminPER 0.0004 0.0006 0.001 0.001 0.001 0.001
Stutearatio 0.002 0.002 0.002 0.003 0.005 0.005
Suburban -0.033 0.028 -0.020 0.027 -0.020 0.045
PDdiscipline 0.103** 0.027 0.097** 0.026 0.159** 0.044
PDmethodte 0.056 0.032 0.049 0.029 0.082 0.050
PDassessme 0.117%* 0.030 0.108** 0.028 0.180** 0.047
PDstandards 0.092** 0.034 0.086** 0.031 0.155** 0.053
PDindepth 0.131** 0.029 0.123%* 0.027 0.210** 0.046
Strongacc 0.120** 0.029 0.113** 0.028 0.189** 0.048
_cons 3.419** 0.088

(o Dependent Variable: Useforarea, to the extent teachers use state or local tests to assess areas where they
need to strengthen their content knowledge or teaching practice  pweight:tfnlwgt, Number of obs=19,873.
Strata: state. Number of strata=51. Population size= 1,549,868 e b: coefficient. s.e: standard error. e **
means the coefficient is significant at the 0.01 level. * means the coefficient is significant at the 0.05 level.)
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Interestingly, college major in math or math education and selectivity of college
(Verycomp) has significant negative effect. Teachers who graduated from the college
which is the most highly or very competitive institution are less likely to use students’
test score to assess areas whether they may want to strengthen content knowledge or
practice. Male teachers are less likely to use student test score to find areas where they
have to enhance content knowledge or teaching practice than female teachers.

Among the PD variables, PDindepth which means teachers joined PD regarding
in-depth study of the content in his or her main teaching assignment field appears to have
the largest positive effect on the teachers’ use of student test scores to assess their content
knowledge and instructional practice. In addition, the PDindepth variable appears to
have larger impact size than the strong accountability variable. The Wald test, HO: |
BPDindepth = BStrongacc, H1: BPDindepth > BStrongacc, was executed to see whether the
impact size of PDindepth is significantly larger than the impact size of Strongacc. Test
result shows that the difference is insignificant (F(1, 19822) = 0.06, Prob > F = 0.407 at
the one tail test in ordered probit model). Also when we check whether the difference
between the coefficient size of other PD participation variables and that of accountability
dummy variable is significant, no significant difference can be found.

Thus, while can see that the accountability policy have a certain positive effect on
the teachers’ use of test scores to assess their content knowledge and practice, the effect
is not significantly different from those of PD variables. And we found that the PD
program participation to do in-depth study for their main teaching field has a little bit
larger positive effect on the teachers’ use of test scores, although the difference is not

significant.
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8. 2. 2. Teachers’ Use of Student Test Scores to Adjust Their
Curriculum in Areas Where Their Students Encountered
Problems.

Table 2.15: Four Ordered Probit Models of the Effect on Teachers’ Use of Test to
Adjust Their Curriculum in Areas Where Their Student Encountered Problems

Model 1 Model 2 Model 3 Model 4
b s.e. b s.e. b s.e. b s.e.
Salary -0.000005** 0.000001 -0.000003  0.000002
Remaassi 0.142** 0.033 0.161** 0.034
Mathalba -0.248** 0.049 -0.190** 0.052
English -0.009 0.046 0.004 0.048
Male -0.312** 0.026 -0.290** 0.028
Minority 0.124%* 0.034 0.096* 0.041
Totexper 0.012* 0.005 0.013* 0.005
Sqtotexp 0.000 0.000 -0.0002 0.0001
Unionmem -0.050 0.029 -0.047 0.030
MA -0.010 0.026 -0.008 0.027
Verycomp -0.083** 0.027 -0.074** 0.028
Certrec 0.077 0.048 0.080 0.051
Totalenroll -0.00016** 0.00002
PerFRLkw 0.002** 0.001
NewminPER 0.0003 0.001
Stutearatio 0.003 0.003
Suburban 0.010 0.027
PDdiscipline 0.098** 0.024 0.091** 0.025 0.087** 0.026
PDindepth 0.162** 0.026 0.145%* 0.026 0.131** 0.027
PDmethodte 0.073*  0.028 0.066* 0.029 0.078* 0.030
PDstandard 0.134** 0.030 0.123** 0.030 0.120** 0.031
PDassessme 0.255** 0.025 0.163** 0.027 0.144** 0.027 0.146** 0.028
Strongacc 0.153** 0.025 0.134** 0.025 0.127%** 0.026 0.156** 0.029

Note: e Dependent Variable: UseTcurri, to the extent teachers use test results to adjust curriculum. e
Pweight: tfnlwgt. Strata: state. Number of strata: 51. For model 1, observation number is 22,115,
Population size is 1,722,596. For model 2, observation number is 22,115, Population size is 1,722,596.
For model 3, observation number is 21,990, Population size is 1,715,663. For model 4, observation number
is 19,873, Population size is 1,549,867. e b: coeficient. s.e: standard error. e ** means the coefficient is

significant at the 0.01 level. * means the coefficient is significant at the 0.05 level.)
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Using student test scores to adjust curriculum in areas where students
encountered problem would certainly help students progress in learning®. Table 2.15
provides four ordered probit models. Since we expect that PD program related to
assessment could have a larger effect on the use of test to adjust curriculum, we start to
compare the assessment-related PD program participation with the accountability policy
variable. In Model 1 of Table 2.15, we found that the assessment-related PD program
participation has larger effect than the accountability policy. However, in Model 4,
coefficient of accountability policy variable becomes larger than that of assessment-
related PD program participation.

Table 2.16 shows similar result to the Table 2.15 and accountability policy
variable appears to have slightly large effect than the PD program participation variable,
PDassessme. The Wald test does not provides any evidence that strong accountability
policy variable has larger effect than the effects of other three PD program participation

variables, PDassessme, PDstandards, and PDindepth.

* However, we may need to interpret this item cautiously, since this practice can be reduced to teaching
test.
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Table 2.16: Effect on the Teachers’ Use of Information from State or Local Test
Scores to Adjust Their Curriculum in Areas Where Their Student Encountered
Problems.

Linear Regression Ordered Probit Ordered Logit

b s.e. b s.e. b s.e.
Salary -0.000004*  0.000002  -0.000003*  0.000002 -0.000005*  0.000003
Remaassi 0.179** 0.033 0.169** 0.034 0.274** 0.058
Mathalba -0.193** 0.054 -0.189** 0.052 -0.323%* 0.090
English 0.022 0.048 0.016 0.049 0.021 0.083
Male -0.293** 0.031 -0.283** 0.029 -0.487** 0.049
Minority 0.071 0.041 0.081 0.042 0.129 0.071
Totexper 0.013** 0.005 0.015** 0.005 0.026** 0.008
Sqtotexp -0.0002 0.0001 -0.0003 0.0001 -0.0005* 0.0002
Unionmem -0.027 0.029 -0.036 0.030 -0.061 0.052
MA -0.007 0.028 -0.002 0.028 -0.003 0.047
Verycomp -0.063* 0.029 -0.067* 0.028 -0.129** 0.048
Certrec 0.071 0.052 0.078 0.051 0.145 0.089
Zclimate -0.074** 0.018 -0.079** 0.018 -0.144** 0.030
Zcontrol -0.030 0.016 -0.007 0.016 0.006 0.028
Zinfluen 0.054** 0.015 0.046** 0.015 0.073** 0.026
Zstudents 0.007 0.018 0.005 0.017 0.002 0.030
Totalenroll -0.00014**  0.00002  -0.00014** 0.00002 -0.00025** 0.00004
PerFRLkw 0.002** 0.001 0.002** 0.001 0.004** 0.001
NewminPER 0.001 0.001 0.001 0.001 0.001 0.001
Stutearatio 0.002 0.002 0.003 0.003 0.007 0.005
Suburban 0.008 0.027 0.012 0.027 0.026 0.046
PDdiscipline 0.066* 0.026 0.075** 0.026 0.118** 0.045
PDindepth 0.118** 0.028 0.115%* 0.027 0.192** 0.046
PDmethodte 0.074* 0.032 0.069* 0.030 0.126* 0.052
PDstandards 0.121** 0.033 0.114** 0.031 0.193** 0.053
PDassessme 0.143** 0.030 0.136** 0.028 0.230** 0.049
Strongacc 0.142%* 0.028 0.150** 0.029 0.261** 0.048
_cons 3.362%* 0.084

(* Dependent Variable: UseTcurri, to the extent teachers use state or local tests to adjust curriculum
pweight:tfnlwgt, Number of obs=19,873. Population size= 1,549,868. Strata: state, Number of strata=51, e
b: coefficient. s.e: standard error. e ** means the coefTicient is significant at the 0.01 level. * means the
coefficient is significant at the 0.05 level.)
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8.2.3 Teachers’ Use of Student Test Scores to Group Students into
Different Instructional Groups by Achievement or Ability.

Table 2.17: Three Ordered Probit Models on the Effect on Teachers’ Use of Test to
Group Students by Achievement or Ability

Model 1 Model 2 Model 3

b s.e. b s.€. b s.e.
Salary 0.0000001  0.0000013 0.00000002 0.00000145
Remaassi 0.037 0.035 0.063 0.037
Mathalba -0.289** 0.054 -0.296** 0.056
English -0.179** 0.046 -0.192** 0.048
Male -0.153** 0.027 -0.137** 0.028
Minority 0.253** 0.034 0.139** 0.039
Totexper 0.001 0.004 0.003 0.005
Sqtotexp 0.000 0.000 0.000 0.000
unionmem -0.036 0.029 -0.027 0.030
MA 0.003 0.026 0.001 0.028
Verycomp -0.046 0.028 -0.040 0.029
Certrec -0.109* 0.049 -0.089 0.051
Totalenroll 0.00007** 0.00001
PerFRLkw 0.002** 0.001
NewminPER 0.002** 0.001
Stutearatio 0.001 0.002
Suburban -0.015 0.027
PDdiscipline  0.163** 0.024 0.148** 0.025 0.128** 0.026
PDindepth 0.127** 0.026 0.111** 0.026 0.116** 0.027
PDmethodte 0.055 0.029 0.055 0.029 0.057 0.030
PDassessme 0.148** 0.027 0.127** 0.027 0.117** 0.029
PDstandards  0.013 0.030 0.008 0.030 -0.013 0.032
Strongacc 0.183** 0.025 0.156** 0.026 0.146** 0.029

Note: e Dependent Variable: Usegrouping, to the extent teachers use test results to group student by
achievement or ability. ® Pweight: tfnlwgt. Strata: state. Number of strata: 51. For model 1, observation
number is 22115, population size is 1,722,596. For model 2, observation number is 21,990, population
size is 1,715,663. For model 3, observation number is 19,873, population size is 1,549,867. e b:
coefficient. s.e: standard error. @ ** means the coefficient is significant at the 0.01 level. * means the
coefficient is significant at the 0.05 level.)

Finally, we examine the effects on the teachers’ use of student test scores to group
students into different instructional groups by achievement or ability within classroom.

Table 2.17 provides three probit models to see the effects of PD program participation
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variables and accountability policy variable. Since we are not sure which PD program
participation variable will have more effect on the grouping practice, we begin to
compare five PD program participation variables with accountability variable in Model 1.

Interestingly, Table 2.17 exhibits that as we control more variables, the
coefficient of standards-related PD program participation variable reduces and even the
sign becomes negative. The discipline-related PD program participation variable has
largest coefficient among PD program participation variables. Teachers who joined
discipline-related PD program last twelve months before the survey are more likely to
use test results to group students by achievement or ability. Accountability policy
variable has larger effect than other PD program participation variables.

Now we provide three full models. The result of Table 2.18 is similar to thét of
model 3 of Table 2.17. Teachers teaching at the states with strong accountability policy
are more likely to use this grouping practice more than other states’ teachers. This means
that accountability policy rather works in an opposition direction from the original
intention. Since teachers feel some pressure to make students receive higher scores in
state test under accountability policy, they might be tempted to group students by
achievement or ability level. The professional variable, PDstandards, has a negative
effect, although it is not significant. That is, teachers who joined PD regarding standards
are less likely to use test result to group student by achievement or ability level. This is
expectable since the state standards emphasize that all student must achieve high level of

learning and discourage teachers to group students by ability.
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Table 2.18: Effect on the Teachers’ Use of Information from State or Local Test
Scores to Group Students into Different Instructional Groups by Achievement or

Ability.
Linear Regression Ordered Probit Ordered Logit

b s.e. B s.e. b s.e.
Salary -0.000001 0.000002  -0.0000004  0.0000015 -0.000001 0.000002
Remaassi 0.087 0.045 0.067 0.037 0.123* 0.062
Mathalba -0.350** 0.065 -0.300** 0.056 -0.508** 0.093
English -0.222** 0.057 -0.183** 0.048 -0.298** 0.080
Male -0.163** 0.034 -0.134** 0.029 -0.226** 0.048
Minority 0.173** 0.049 0.132** 0.040 0.231** 0.068
Totexper 0.006 0.006 0.005 0.005 0.007 0.008
Sqtotexp 0.00004 0.00016 0.00004 0.00013 0.0001 0.0002
Unionmem -0.021 0.038 -0.022 0.031 -0.028 0.052
MA 0.009 0.034 0.007 0.028 0.002 0.047
Verycomp -0.043 0.036 -0.036 0.029 -0.065 0.049
Certrec -0.109 0.063 -0.087 0.051 -0.125 0.086
Zclimate -0.050* 0.022 -0.038* 0.018 -0.062* -0.031
Zcontrol -0.047* 0.019 -0.039* 0.016 -0.076** 0.026
Zinfluen 0.096** 0.020 0.080** 0.016 0.147** 0.028
Zstudent -0.011 0.021 -0.008 0.018 -0.016 0.031
Totalenroll -0.00007* 0.00003  -0.00006** 0.00002 -0.00011* 0.00004
PerFRLkw 0.002** 0.001 0.002** 0.001 0.003** 0.001
NewminPER 0.003** 0.001 0.003** 0.001 0.004** 0.001
Stutearatio 0.001 0.003 0.001 0.002 0.000 0.006
Suburban -0.019 0.033 -0.013 0.027 -0.029 0.046
PDdiscipline 0.141** 0.032 0.117** 0.026 0.188** 0.044
PDindepth 0.127** 0.033 0.104** 0.027 0.169** 0.045
PDmethodte 0.052 0.037 0.047 0.030 0.081 0.051
PDassessme 0.129** 0.035 0.107** 0.029 0.189 ** 0.048
PDstandards -0.024 0.038 -0.020 0.032 -0.039 0.053
Strongacc 0.174** 0.035 0.143** 0.029 0.241%* 0.048
_cons 2.168 0.103

(* Dependent Variable: : Usegrouping, to the extent teachers use test results to group student by

achievement or ability e pweight:tfnlwgt, Number of obs=19,873. Strata: state, Number of strata=51,
Population size= 1,549,868. e b: coefficient. s.e: standard error. e ** means the coefficient is significant at
the 0.01 level. * means the coefficient is significant at the 0.05 level.)
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9. Conclusion

The survey data do not illuminate all submarine issues and practices of teacher
behavior. We should be careful in interpreting the results presented so far. There is the
self-selection problem and the qualities or usefulness of PD programs are weakly
moderate. Despite such limitations, we can find some consistent patterns on the effect of
PD and accountability policy from the analysis. We can summarize the findings as

following:

® Both accountability policy and opportunity to learn (PD programs) have
positive effects on the teachers’ use of state/district standards to guide their
instructional practice and on the teachers’ use of student test information to
assess areas to strengthen their content knowledge and adjust curriculum to
help students.

® The effect of accountability policy does not overwhelm that of PD programs
or opportunities to learn: Opportunity to learn appears to have larger effect on
the teachers’ use of standards than accountability policy. Both opportunity to
learn and accountability policy have similar size of positive effects on the
teachers’ use of student test information to assess areas to strengthen their
content knowledge and adjust curriculum to help students.

@® States’ academic standard guidance discourages teachers to group students by
ability or achievement level within classroom, however, teachers working

under the strong accountability policy are more likely to use grouping
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practice by achievement or ability level than those working at the state with
weak or no accountability policy. Teachers’ opportunity to learn the content
and performance standards has a negative effect on this grouping practice
although the effect is not significant. Thus, accountability policy boosts

grouping practice within classroom which is discouraged by state standard.

Therefore, this study provides some moderate evidence that priority in education
policy may need to be given to the teachers’ opportunity to learn rather than
accountability policy. We must note that we do not have enough resource to invest in all
policy options. Specifically, nowadays the U.S. is facing budget constraints for
education, so more effective and wise use of education fund is needed. Rather thaﬁ using
funds as incentive rewards or sanctions to hold schools/teachers accountable for student
achievement, investing education funds to support teachers’ opportunity to learn
standards might work better in order to help teachers improve their teaching practice.
This can be done in various ways. For example, teachers may need to receive financial

support when they join PD programs.
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APPENDIX

1. Accountability Index, by State, 1999-2000

th?dis ‘t‘fith School Repercussio rg“;'lﬁgl;i HS exit }?Srig:t First
State S ?nel gg(}l?g accountability n for schools fcl:r schools €5t in first grad Index
2000 1999-2000  1999-2000 1999-2000 2000 given class
Alabama 311 Schoolreport  Ratings, g '\ ves 10 2001 4
cards intervention
Alaska 4-7 None None None Yes 10 2002 1
Arizona 3,5.8,10 Report cards Public Weak Yes 10 2002 2
Shame
Arkansas 4.6 None None None No 1
Ratings,
California 2-11 Report cards  awards, Strong No 10 2004 4
intervention
Colorado 3, literacy None None None No 1
. Identify
Connecticut 468,10 Reporting schools with Weak No 1
scores to state
needs
Delaware 3,5,8.10,11 None None None No 10 2004 1
Ratings,
Florida 4,5.8,10 Report cards  subject to Strong Yes 10 1988 5
vouchers
Georgia 3.458,11 School reports None None Yes 11 1995 2
Hawaii 3.5,8,10 None None None No 1
Idaho ITBS,3-8 None None None No 1
Academic Watch lists,
Illinois 3.4,58,10 . warnings, Moderate No 25
improvement . ,
intervention
Indiana 368,00  Ferformance Accreditatio \joqore ves 10 1999 3
assessment n
lowa None None None None No 0
Kansas 3,4,58,10 School Reports Accreditatio Weak No 1
4.5.78.10- Meeting state  Monetary
Kentucky 1’2 T improvement  rewards, Strong No 4
goals intervention
Louisiana LEAPA4.8, Report cards, Intervention Moderate Yes 10 1991 3
growth targets
Maine 48,11 None None None No 1
School (TR 10,11,1
Maryland 3,58 pert{zgg:nce reconstitutio Strong Yes ) 2001 4
n
Massachusetts  4,8,10 Students only Studept Implicity Yes 10 2003 2
promotions only
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Michigan

Minnesota

Mississippi

Missouri

Montana
Nebraska
Nevada

New Hampshire

New Jersey

New Mexico

New York

North Carolina

North Dakota

Ohio

Oklahoma

Oregon

Pennsylvania

Rhode Island

South Carolina

South Dakota

4,578
3,5,8,10

2-8

3-11

48,11
None

48,10
3,6,10

4,5,11

458,11

3-8

48,12

4,6,9,12

5.8

3,5,8.10

5.6,8,9.11

3,4,7,8,10

3-8.10

2,4,5,8.9,11

School rating

School reports

Only districts

accountable,

based on test
scores

School can be

Accreditatio
n

None
Public
recognition,
loss of
accreditation

Weak

None

Moderate to
strong at
district level

Weak

None
None
Weak
None

Strong

strong

Strong

Strong

Weak

Moderate

Weak
Weak to

moderate

Weak

Weak
implementat
ion

Moderate

deemed Possible
academically audit
deficient
None None
None None
School reports None
None None
- Audits,
Mostly district olslgiltt)s;e
level, 75% P
ass rate state
P takeover
School ratings Some money
and district rewards, Moderate to
rankings probation
State review of Freeze on
school pupil
performance registration
Money
School ratings  rewards,
intervention
Improve o
student Accre:ltatlo
learning
Report cards, Money for
. schools,
but mainly .
district level sanctions for
districts
Reports to  Accreditatio
state n
School Write school
performance improvemen
ratings t plans
Money for
High schools HS
have ratings improvemen
t
Yearly Reconstituti
progress on on
test results
District
District only  defined as
impaired
Test reports None
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None

No
Yes

Yes

No

No
No
Yes
No

Yes

Yes

Yes

Yes

No

Yes

No

Yes

No

No

Yes

No

8,10

11

11

10

10

10

10

1994

1999

1990

1998

1994

1991

1990

1.5

25



Tennessee

Texas

Utah

Vermont

Virginia

Washington

West Virginia

Wisconsin

Wyoming

3-89

3-9,10

3,5,8.11

2,48.10

3,4,5,6,8,9

348,10

48,11

Accreditatio

Test reports n
School
Reports cards  ratings,
interventions
Accreditatio
None
n
Identify
School reports schools for
assistance
Report tests, i?:iﬁtt?;
other data o
School reports Accre:|mtlo
Performance .
. Intervention
audits
Continuous Ratings of
progress
LI schools
indicator
Only district Accreditatio

Weak Yes

Strong Yes

Weak No

Weak No
Weak to No
moderate

Weak No

Strong No
Weak to No
moderate

Weak No

10

10

1991

2007

2008

2004

2001

1.5

3.5

1
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[Source : Carnoy and Loeb (2002)]



2. Number of Sample on Full-time Teachers by State

State ID State Numberof g e 1D Number of
Teacher Teacher
1 Alabama 935 30 Montana 957
2 Alaska 661 31 Nebraska 723
4 Arizona 828 32 Nevada 396
5 Arkansas 710 33 New Hampshire 465
6 California 2,031 34 New Jersey 618
8 Colorado 730 35 New Mexico 621
9 Connecticut 570 36 New York 1,117
10 Delaware 209 37 North Carolina 687
jj  Districtof 214 38 North Dakota 751
Columbia
12 Florida 935 39 Ohio 756
13 Georgia 687 40 Oklahoma 1,593
15 Hawaii 403 41  Oregon 632
16 Idaho 661 42  Pennsylvania 739
17 Illinois 818 44  Rhode Island 281
18 Indiana 683 45  South Carolina 623
19 Iowa 697 46  South Dakota 941
20 Kansas 691 47  Tennessee 1,030
21 Kentucky 645 48 Texas 2,105
22 Louisiana 754 49 Utah 619
23 Maine 618 50  Vermont 358
24 Maryland 522 51 Virginia 1,042
25 Massachusetts 614 53  Washington 734
26 Michigan 723 54  West Virginia 613
27 Minnesota 742 55  Wisconsin 735
28 Mississippi 838 56 Wyoming 547
29 Missouri 773
Total 38,375

3. Questionnaires of Public Teacher Survey on the Use of State or District Standards
and Student Test Scores, Which are Employed as Dependent Variables in Analysis.

44. Using the scale 1-5 where 1 is “Not at all” and S is “To a great extent,” to what extent
do you use state or district standards to guide your instructional practice in your main

teaching assignment field?

Not at all

<&
«

1 2

To a great extent



47-B Using the scale 1 — 5, where 1 is “Not at all” and § is “To a great extent,” to what
extent do you use the information from your students’ test scores.

(1) To group students into different instructional groups by achievement or
ability?
Not at all To a great extent

1 2 3 4 5

(2) To assess areas where you need to strengthen your content knowledge or
teaching practice

Not at all To a great extent

1 2 3 4 5

(3) To adjust your curriculum in areas where your students encountered
problems.
Not at all To a great extent

l 2 3 4 5

4. Ordered Probit Regression and Ordered Logit Regression Model

The ordered probit regression model can be derived from a latent variable model.
y*=XB + e, ¢|X ~Normal (0,1)
where B is k x 1 vector. And X is data matrix and it does not contain a constant.
For the five ordered response (from one to five) case used in this paper, let al < a2 <
o3 < a4 be unknown cut points, and define
y=1 ify* <al
y=2if al < y*<a2
y=3 if a2<y*<a3
y=4ifad3 <y*<o4
y=5ify*> a4
P(y=1|X) =P(y*< al|X) =P (XB + e < al|X) = ®(a1-XB)
P(y=2|X) = P(a1< y*< a2|X) = ®( a2-XB) - ®(a1-XB)

P(y=5|X) = P(y*> 0d|X) = 1- ®(ad — XB) ,

where, @ is the normal cumulative density function. If we replace this normal
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cumulative density function with the logit function, we will get ordered logit regression
model. The parameters in vector B, can be estimated by maximum likelihood.

If we assign the numeric value on the response, the expected value of the probability of
Y can be obtained. That is, E(Y|X) = 1 P(y=1|X) + 2 P(y=2|X) + 3 P(y=3|X) + 4
P(y=4|X) + 5 P(y=5|X)

Wooldridge (2001, ch.15) provides more specific explanation on these models.

5. Professional Development Program Participation Rates by State

State PDStandards  PDdiscipline PDindepth PDmethodte PDassessme
Alabama 0.782062 0.537209 0.665487 0.80926 0.662005
Alaska 0.741954 0.357978 0.552259 0.6599 0.655642
Arizona 0.749077 0.442775 0.574965 0.783267 0.717698
Arkansas 0.744372 0.486365 0.597104 0.755813 0.808584
California 0.780092 0.338789 0.660566 0.766206 0.725105
Colorado 0.82527 0.292052 0.636656 0.714449 0.744196
Connecticut 0.729382 0.341797 0.662089 0.768497 0.728076
Delaware 0.757637 0.395464 0.58364 0.659911 0.685935
District of Columbia 0.903313 0.410614 0.738428 0.811612 0.688479
Florida 0.772308 0.463126 0.662123 0.780923 0.668245
Georgia 0.645933 0.417571 0.571326 0.772687 0.537901
Hawaii 0.820235 0.356009 0.590875 0.666098 0.68911
Idaho 0.597948 0.403119 0.566182 0.680097 0.52658
Illinois 0.707986 0.366366 0.56723 0.69088 0.593003
Indiana 0.614634 0.415817 0.476677 0.745063 0.519365
Iowa 0.723277 0.437334 0.522414 0.655708 0.683066
Kansas 0.739952 0.442166 0.560991 0.774278 0.694007
Kentucky 0.826726 0.541575 0.69714 0.718838 0.743803
Louisiana 0.789728 0.478478 0.590231 0.794669 0.709981
Maine 0.818092 0.329082 0.60739 0.659607 0.810644
Maryland 0.782272 0.40986 0.655762 0.791166 0.780503
Massachusetts 0.78383 0.353279 0.666592 0.729783 0.630786
Michigan 0.705047 0.425784 0.579279 0.75978 0.548377
Minnesota 0.812535 0.314388 0.50832 0.605754 0.667427
Mississippi 0.641922 0.607381 0.557619 0.72587 0.600857
Missouri 0.77951 0.451347 0.5893 0.786196 0.81657
Montana 0.601887 0.479964 0.51549 0.655028 0.496681
Nebraska 0.670027 0.45801 0.488608 0.64939 0.600758
Nevada 0.740025 0.360122 0.59946 0.685318 0.514021
New Hampshire 0.789046 0.423121 0.670842 0.743294 0.672197
New Jersey 0.660493 0.387786 0.51487 0.698954 0.529607
New Mexico 0.654716 0.354146 0.487943 0.656979 0.535901
New York 0.771186 0.308621 0.587907 0.648815 0.658986
North Carolina 0.718554 0.413199 0.567725 0.785353 0.731348
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North Dakota 0.532366 0.444193 0.480339 0.622475 0.416043

Ohio 0.673291 0.354036 0.515735 0.719386 0.560769
Oklahoma 0.650936 0.658482 0.597347 0.813363 0.459393
Oregon 0.831704 0.296049 0.608983 0.660007 0.809844
Pennsylvania 0.635968 0.431584 0.493968 0.652567 0.588301
Rhode Island 0.735149 0.171807 0.537676 0.593723 0.580272
South Carolina 0.701022 0.380441 0.566297 0.714685 0.568509
South Dakota 0.668356 0.384034 0.494898 0.598589 0.527814
Tennessee 0.693629 0.540773 0.545347 0.713594 0.585816
Texas 0.751895 0.548769 0.685842 0.824888 0.607998
Utah 0.698101 0.474218 0.667538 0.813867 0.548337
Vermont 0.805801 0.352522 0.615089 0.680395 0.695254
Virginia 0.761481 0.373208 0.560009 0.723452 0.612497
Washington 0.789302 0.286747 0.595062 0.710435 0.761914
West Virginia 0.665472 0.428743 0.513166 0.721719 0.661932
Wisconsin 0.752053 0.291096 0.494367 0.602586 0.586409
Wyoming 0.827571 0.408892 0.55552 0.689378 0.7431

6. Questionnaire used to make the number of professional development programs
for school or district administrators.

Does this district provide the following professional development opportunities for
school or district administrators? (Include coordinators, supervisors, principals, directors,

superintendents, and school board members.)

a. Administrative internships.
l.Yes 2. No.

b. Training in management techniques
1. Yes 2. No.

c. Training in evaluation and supervision
l.Yes 2.No.

d. Training to use technology for planning, budgeting, decision-making, and reporting
I.Yes 2. No.

e. Training about advances in curriculum, teaching and assessment
1. Yes 2. No.

f. Formal networking opportunities for personnel with similar responsibilities
1. Yes 2. No.
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g. Reimbursement to attend local, state, and national conferences
1.Yes 2. No.

h. Funding for university or college course work
1. Yes 2.No.

1. Opportunities to serve as mentors within the district
1. Yes 2. No.

J. Strategic planning retreats
1.Yes 2. No.

k. Opportunities to visit schools and districts within and outside of the immediate

community
1.Yes 2. No.

7. Questionnaire on the Usefulness of Professional Development Programs

Overall, how useful were these activities (professional development activities) to you?

Not useful at all Very useful

< B
< »

1 2 3 4 5
**SASS questionnaire asks teachers whether the professional development activities that

focus on in-depth studies of the content, content or performance standards, method of
teaching, assessment, and discipline were useful respectively.**
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CHAPTER III

DOES ACCOUNTABILITY POLICY DIMINISH TEACHERS’
INTRINSIC MOTIVATION?
EVIDENCE FROM THE 2000 SASS DATABASE

1. Introduction

Performance-based accountability policy has been implemented in several states
since 1990. Current federal education policy, embodied in the No Child Left Behind Act,
calls for the enactment of strong accountability policies in all states. The NCLB requires
implementation of annual student testing and a series of increasingly severe sanctiéns for
the schools that do not meet their annual yearly progress goals. Certainly the new federal
law brings more pressure and centralized control to K-12 public education. However,
little research has examined the psychological effect of this pressure on teachers.

Most research about the effect of accountability policy has focused on the
evaluation of whether states adopting such policies have improved their student
achievement on the National Assessment of Educational Program (NAEP) or other
standardized tests (Grissmer, et al., 2000; Roderick, et al., 2002). Such evaluations adopt
a top-down perspective based on the rationale of accountability policy and check whether
the policy has yielded expected results. They do not investigate the policy’s effect on
actual instructional practice in classrooms and schools. Other researchers focus on how
the accountability policies will work inside schools and provide some useful lessons

about their effects (Abelmann, et al., 1999; Barns, 2002; Newmann, et al., 1997).
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Nevertheless, possible psychological effects of accountability policies on teaching have
not been subject to systematic empirical study.

Actually, there are relatively few studies about the psychological effect of any
education policy on teachers. This is expected since there is little research on the
teachers’ learning or motivation from the psychology discipline. The well known
textbook about motivation theory, Motivation in Education (Pintrich and Schunk, 2002)
only deals with students’ motivation and learning processes and provides suggestions on
how to motivate students to learn. Application of motivation theory to teachers —for
instance, how to cultivate teachers’ self-determination to teach, or how policy can elicit
teachers’ commitment in multicultural situations — is rare’®. Since teachers’ learning has
been ignored by many education scholars (Cohen, 1990), the psychological approéch to
teachers’ motivation to teach or learn has been largely disregarded. Bandura’s self-
efficacy theory has received some attention. However, his theory was limited to
illuminating the effect of teacher self-efficacy on students’ learning or the effect of
organizational factors on teachers’ self-efficacy (Goddard, et al., 2000; Tschannen-Moran,
et al., 1998). The psychological effect of policy on teachers has been largely neglected
by scholars of self-efficacy theory.

Recently, Sheldon and Biddle (1998) introduced self-determination theory to
argue that the accountability policy will have detrimental effects on teachers and student
learning. They hypothesize that rigid standards and accountability guidelines, and

tangible sanctions may diminish the motivation and performance of teachers and students.

26 Bess, J.L. (1997) collects motivation theories to discuss how to motivate faculty to research and teach

intrinsically. However, the book does not provide any empirical research and only puts forth general
arguments. The book also does not deal with K-12 teachers.
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Unfortunately, they did not provide any empirical evidence directly related to the effect
of the accountability policy on teacher motivation. They only provide some research
concerning the negative consequences of teachers’ controlling-style instructional
practices on student learning or motivation. However, their argument is significant since
it addresses the issue of psychological effect of education policy on teachers and students.
Self-determination theory is one of the most comprehensive motivation theories
which has been reinforced by empirical evidence (Pintrich and Schunk, 2002). This
paper adopts self-determination theory to examine the effect of accountability policy on
teacher motivation empirically. Specifically, we will analyze the 2000 National Center
for Educational Statistics (NCES) Schools and Staffing Surveys (SASS) database to
evaluate the prediction of self-determination theory that current accountability policies
with performance-contingent rewards and sanctions will undermine teachers’ intrinsic

motivation to teach.
2. Accountability Framed by Principal-Agent Model

Current accountability policy is implicitly framed by a naive principal-agent
model. Test-score-contingent rewards for schools and teachers and sanctions on failing
schools are the main features of the policy. That is, the accountability policy proceeds
from an assumption that teachers and schools will improve test scores when monetary
incentives and sanctions are provided. This perspective has two assumptions. First,
teachers are not intrinsically motivated to exert high levels of effort, and monetary

incentives or punishment will elicit increased effort. By this perspective, changes in
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teachers’ behavior can be reliably spurred only by external incentives. Second, teachers
have different goals than the state. The principal-agent model presumes that agents are
working for their own interests which deviate from the principal’s goals. Teachers, for
example, may care more about maximizing their leisure than increasing student
achievement. So, a monetary incentive system or linear salary payment contract is
necessary to induce teachers into working for the state’s (i.e., the principal’s) goal of
increasing students’ test scores. Thus, the policy consists of deadlines, performance-
contingent rewards and punishments.

Previous research, however, suggests that these assumptions do not correctly
reflect teachers’ decision to teach. Teachers have intrinsic reasons or motivation to select
their jobs (Feiman-Nemser and Floden, 1986; Lortie, 2002). Lortie (2002) providés some
reasons why teachers choose to teach. From the national survey conducted by the
National Education Association and intensive interviews with teachers in the Boston
metropolitan area, Lortie (2002) found that one of the main reasons that teachers choose
their job is their “desire to work with young people.” Teachers value interpersonal work
and caring for youngsters. The idea that teaching is “a valuable service of special moral
worth” is another reason for teachers to select their job. That is, teachers respond that the
opportunity to render an important service is one of their main reasons for teaching.
More than half of teachers chose these two reasons for teaching. Certainly some choose
the teaching occupation, because it offers relatively secure employment with regular
hours and summer vacation. However, these reasons are not used by those who recruit
teachers, and at least by teachers’ accounts they represent secondary considerations

(Lortie, 2002).
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Another special characteristic of teaching is that the main reward is psychic or
intrinsic, not extrinsic. The culture of teachers and structure of teaching rewards favors
empbhasis on psychic rewards (Lotie, 2002). Historically, teachers have favored
egalitarian compensation systems and they continue to oppose differentiation in salary on
grounds other than seniority or education (Lortie, 2002; Tyack and Cuban, 1995). If
teachers’ primary motivation for teaching is intrinsic, then external rewards may not
affect teachers’ effort directly. Some of the psychic rewards of teaching include the
chance to study, read, and plan for classes; classroom management; and the chance to
associate with young people and other teachers (Lortie, 2002). Among the reasons, most
teachers (86.1%) claim to receive psychic rewards from “knowing that I have reached
students and they have learned” (Lortie, 2002). If we can accept their self-reported
answers, teachers certainly receive psychic or intrinsic rewards from their work.

Therefore, at least in terms of their own accounts of what motivates them, the
pleasure of working with young students is teachers’ main motivation to teach. Teachers
obtain intrinsic reward from knowing that they have reached students and students have
learned. The assumptions underlying accountability policy appear at odds with this

fundamental dimension of teachers’ work experience.

3. Self-Determination Theory

Self-determination theory starts with the assumption that a person has innate
and constructive tendencies to develop a more elaborated and unified sense of self (Deci

and Ryan, 1985; Ryan and Deci, 2002). Intrinsic motivation is based on a basic human
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need to be competent and self-determining. To be intrinsically motivated, a person must
feel free from pressures and experience his/her action as autonomous (Deci and Ryan,
1985).

One of the main questions that self-determination theory intends to answer is: If
a person who is involved in an intrinsically motivated activity begins to receive an
extrinsic reward for doing it, will his intrinsic motivation be enhanced or decreased?

(Deci and Ryan, 1985). Self-determination theory states that:

External events relevant to the initiation or regulation of behavior will
affect a person’s intrinsic motivation to the extent that they influence the
perceived locus of causality for that behavior. Events that promote a‘
more external perceived locus of causality will undermine intrinsic
motivation, whereas those that promote a more internal perceived locus of

causality will enhance intrinsic motivation. (Deci and Ryan, 1985, p. 62)

For instance, imagine that a teacher originally likes to teach students and
receives psychic rewards from improving his/her students’ achievement. One day a
school principal or the state imposes a contingent reward/sanction for teachers based on
student achievement. Then, what will happen to the teacher’s original enjoyment of
teaching or intrinsic motivation and psychic reward? According to the above statement
of self-determination theory, one would predict that teachers’ enjoyment of teaching and
the psychic reward will be replaced by enjoyment of receiving the monetary reward.

That is, the perceived locus of causality to teach will shift from internal psychic reward to
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external monetary rewards. As a monetary incentive is provided, the internal reason for
teaching is replaced by the monetary reason, and the intrinsic motivation is diminished.
However, self-determination theory further proposes that the external events do
not always have a detrimental effect on the intrinsic motivation. The theory specifies
conditions under which outside events such as reward and surveillance will suppress

intrinsic motivation as follows:

Events relevant to the initiation and regulation of behavior have three
potential aspects, each with a functional significance. The informational
aspect facilitates an internal perceived locus of causality and perceived
competence, thus enhancing intrinsic motivation. The controlling aspect.
facilitates an external perceived locus of causality, thus undermining
intrinsic motivation and promoting extrinsic compliance or defiance. The
amotivating aspect facilitates perceived incompetence, thus undermining
intrinsic motivation and promoting amotivation. The relative salience of
these three aspects to a person determines the functional significance of

the event. (Deci and Ryan, 1985, p. 64)

Research on self-determination has shown that positive feedback,
encouragement of autonomy and choice are informational (Deci, 1971, 1995; Grolnick, &
Ryan, 1987), while performance-contingent rewards, deadlines, surveillance are regarded
as controlling by agents (Amabile, 1979; Amabile, et al., 1976; Deci, et al., 1981; Enzle

and Anderson, 1993; Lepper and Greene, 1975).
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Monetary reward need not be contrary to internal motivation so long as it is not
attached to the performance and does not contain a controlling aspect. Sometimes the
monetary incentive can increase job satisfaction. However, Deci and Ryan (1985)
mention that increased job satisfaction from more monetary reward or extrinsic reward is
not identical with increased intrinsic motivation. When people experience a sense of
choice in initiating and regulating their own actions and feel internal causality of locus
for their work, they are self-determined. Self-determination theory predicts that when
teachers perceive the locus of causality for their work as internal, they are intrinsically
motivated and commit themselves to teaching and consequently their students will
benefit. Task-contingent rewards or sanctions and other mechanisms will undermine
teacher’s intrinsic motivation and make them alienated from their work.

Deci and Ryan’s self-determination theory has received some attention from
economists. Kreps (1997), for example, draws on intrinsic motivation theory to argue
that simplistic application of monetary incentives to employees must be considered
carefully. He notes that jobs high in intrinsic motivation often involve implementation of
ambiguous tasks. Creativity is required to effectively perform tasks involving ambiguity.
In this situation it would be difficult to get incentives right. People work hard when they
really enjoy it. However if extrinsic incentives are imposed, people will attribute his
efforts to those incentives, developing a distaste for the required efforts. Thus, to
complement intrinsic motivation, economic incentives should emphasize the voluntary

nature of the desired behavior (Kreps, 1997).
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4. Literature Review

There has been some research in psychology, which examines the effect of
external reward or standards on teaching and learning. Garbarino (1975) explored the
effect of the imposition of anticipated and contingent reward on the interaction style of an
older child acting as a tutor for a younger one. Two groups of fifth and sixth graders
were trained to help teach first and second graders. One group was told that they would
be given a free ticket to the movies only if the younger children learn how to play well.
The other group received no statement about rewards. Tutor behavior, student
performance, and interaction context were measured. The results indicated that tutors in
the reward condition evaluated the younger children and their performance more
negatively. The children taught by the tutors who received rewards displayed less
learning and more errors in their performance. Measures of interaction showed that
tutoring in the no-reward condition was rated as significantly more positive in emotional
tone than in the rewarded condition, and there were significantly more instances of
laughter in the no-reward condition. The rate of learning per unit of time was also higher
for the no-reward condition.

Deci, et al. (1982) examined what conditions make teachers more controlling or
more autonomy-oriented with students. Self-determination theory implies that when
pressured toward particular outcomes, teachers may become more controlling with their
students, which could diminish the intrinsic motivation of those students. Deci, et al.
(1982) test the hypothesis that imposing responsibility to teachers for their students’

performing up to standards will impose more pressure on teachers and make them more
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controlling with their students. Their experiment shows that teachers who had been
given the performance standards induction were much more demanding and controlling
than teachers in the no-performance-standards condition. These controlling teachers
made twice as many utterances: they allowed student to work alone much less and they
gave three times as many directives and should-type statements. The experiment
illustrates that teachers, when they feel pressure, tend to lecture and explain more and
provide less choice and less opportunity for independent or autonomous students learning.
Deci, et al. (1982) concludes that performance standards need to be communicated in an
informational way, otherwise the standards could be experienced as pressure by teachers
and negatively affect teaching and learning. These two studies (Deci, et al., 1982;
Garbarino, 1975) directly deal with the effect of externally imposed rewards and |
standards on teaching and learning. Both reinforce the view that reward and standards
should be provided in an informational, not controlling, way.

More studies on teaching style show that autonomy-supportive teaching has
positive effects on student learning. Benware and Deci (1984) explore rote and
conceptual learning under active conditions and passive conditions. Active condition
means that students learn materials in order to teach, while passive condition means that
student learn materials to be tested. Their experiment assigned students to two groups,
the experimental group (learning in order to teach) and the control group (learning in
order to take an exam) and assessed intrinsic motivation of these two groups: how
interesting subjects found the contents of the learning materials, how enjoyable they
found the experiment, and how much additional time they were willing to volunteer for

the experiment. The experimental group showed significantly higher interest and
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enjoyment, and further participation. In addition, the conceptual learning score of the
experimental group was much higher than in the control group. So, Benward and Deci’s
(1983) study illustrates that an active learning paradigm could enhance students’ intrinsic
motivation to learn and facilitate deeper learning.

Other research also examines the effects of autonomous teaching style and
students’ perceive autonorhy on student performance (Deci, et al., 1981; Flink, et al.,
1990; Miserandino, 1996; Reeve et al., 1999) and investigates whether dropping out of
high school is correlated with students’ low level of self-determination (Vallerand, et al.,
1997). Although these studies do not explore the effects of external instruments on
teachers and student learning, they provide an important lesson for the quality of
education: student learning can be enforced within an autonomous environment. Thus,
these studies suggest that accountability policies which create a more controlling
environment for education and push teachers to use more controlling instructional

practice would undermine the quality of student learning.

5. Study Hypotheses

Self-determination theory predicts that the teachers in states with strong
accountability policies will be more likely to feel alienated from their work and find
teaching to be less attractive. That is, they will be more likely to respond that they would
not be a teacher again if they were to start over again and it is a waste of time to try to do

best as a teacher.
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6. Data

The National Center for Educational Statistics has conducted a national teacher
and school staff survey, the Schools and Staffing Survey (SASS). SASS has been
implemented in school years 1987-1988, 1990-1991, 1993-1994, and 1999-2000. SASS
uses stratified random sampling to represent the national population. SASS surveys
teachers, principals, administrators, district administrators and includes public, charter,
private schools. We analyze data for 38,375 full-time teachers from the 1999-2000
SASS public school teacher survey. The SASS public school administrator survey
provides many useful school-level variables. The STATA software provides information
about the represented population number by the sample size, so we can see how mﬁch
population is represented in the model.

The SASS survey includes three questions that provide proxies of teachers’

intrinsic motivation, whether teachers:

e would not become a teacher again if they were to start over in college
e think that it is not waste of time to do their best as a teacher,

o are dissatisfied with being a teacher at their schools,

These dependent variables generally reflect teachers’ intrinsic motivation and
commitment on teaching (Appendix provides these questionnaires). If teachers lose
intrinsic motivation to teach, they are less likely to say they would become a teacher

again if they were to start their life again. Thus, as dependent variable, teachers’ response
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about whether they would become a teacher again serves as a good indicator of teachers’
intrinsic motivation. The second dependent variable, the extent to which teachers think it
is not waste of time to do their best as a teacher, would be the best proxy for teachers’
intrinsic motivation. Teachers who value their teaching job highly and receive more
fulfillment from it are regarded as motivated innately and we can expect that such highly
intrinsically motivated teachers will try to do best as a teacher.

The third dependent variable measuring teachers’ satisfaction could also reflect
teachers’ intrinsic motivation in some degree, however, not exclusively. For instance, a
monetary reward provided under strong accountability policy could increase teachers’
satisfaction. The increased satisfaction is not identical with enhancement of intrinsic
motivation (Deci & Ryan, 1985). Despite this imprecision in interpretation, there is no
reason to exclude the variable from analysis.

The explanatory variables include variables reflecting teachers’ characteristics,
school characteristic, professional development, and accountability policy. The
accountability policy variable is adopted from Carnoy and Loeb’s (2002) index of state
accountability policy. If teachers are teaching in states with strong accountability policies
such as Alabama, North Carolina, Texas, California, Florida, New Jersey, New York,
New Mexico, Kentucky, or Maryland, the accountability policy variable is one, otherwise
zero. These strong accountability stats have monetary rewards, and sanctions, while the
other states do not (See Appendix Table 2). On Carnoy and Loeb’s 0-5 scale, these stats
had an average accountability index value of 4.6. If accountability policies cause
teachers to fell pressure, it should be strongest in these states. Table 3.1 provides the

definition of dependent and independent variables.
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Table 3.1: Definitions of Dependent and Independent Variables Used in the Analysis

Independent Variables:

Teacher (Basic) Characteristics Variables

Male : Dummy variable which takes on the value 1 if the teacher is male and 0 if
the teacher is female.

Minority: Dummy variable which takes on the value 1 if the teacher is minority
and 0 if the teacher is white.

Age: Continuous variable indicating the age of teacher.

Sqage : Continuous variable, which is the square value of age

TotExp: Continuous variable. Total teaching experience measured by years.

Sqtotexp: Continuous variable.

Square of TotExp.
Salary: Continuous variable. Teacher Annual Salary
Unionmem: Dummy variable which takes on value 1 if the teacher is union

member, otherwise 0

Mathscie: Dummy variable which takes on value 1 if the teacher’s main teaching
assignment field is math or science.

Teacher Knowledge or Ability Variables

MA: Dummy variable which takes on value 1 if the teacher has a master degree,
otherwise 0.

Mathalba: Dummy variable which takes on value 1 if the teacher’s college major
is math or math education, otherwise 0.

SciBA: Dummy variable which takes on value 1 if the teacher’s college major is
science or science education, otherwise 0.

Verycomp: Selectivity of undergraduate institution. Dummy variable which takes
on value 1 if the teacher’s undergraduate institution is very competitive,
highly competitive or the most competitive, 0 if the teacher’s
undergraduate institution is competitive or less competitive, non
competitive or special. This selectivity of undergraduate institution is
from the ratings of Barron’s 2001 Profiles of American Colleges. This
variable can be a proxy for the teacher’s innate ability.

Certrec : Dummy variable which takes on value 1 if the teacher obtained teaching
certification which is regular, advanced, provisional or probational in
her/his main teaching assignment, 0 if the teacher reports that temporary,
emergency or no certification..

Teacher Professional Development
PDindepth : Dummy variable which takes on value 1 if the teacher participated
in any professional development activities that focused on in-depth study
of the content in his or her main teaching assignment field in the past 12
months. 0 means the teacher did not participate.
PDstandards: Dummy variable which takes on value 1 if the teacher participated
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in any professional development activities that focused on content and
performance standards in his or her main teaching assignment field in the
past 12 months. Otherwise 0.

PDmethodte: Dummy variable which takes on value 1 if the teacher participated
in any professional development activities that focused on methods of
teaching in the past 12 months. Otherwise 0.

PDassessme: Dummy variable which takes on value 1 if the teacher
participated in any professional development activities that focused on
student assessment, such as methods of testing, evaluation, performance
assessment, etc in the past 12 months. Otherwise 0.

PDdiscipline : Dummy variable which takes on value 1 if the teacher
participated in any professional development activities that focused on
student discipline and management in the classroom in the past 12 months.
Otherwise 0.

Teacher Perception Variables®’

Zinfluence: Continuous (scaled) variable. Higher score indicates higher
perception of influence in school policy such as setting performance
standards for students, establishing curriculum, evaluating teachers,
hiring new full-time teachers, setting discipline policy, deciding the usage
of school budget, and determining the contents of in-service professional
development program.

ZControl: Continuous (scaled) variable. Higher score indicates that the teachers
perceive that they have much control over following areas such as
selecting textbooks and other instructional materials, selecting content
topics, and skills to be taught, selecting teaching techniques, evaluating
and grading student, disciplining students, and determining the amount
of homework to be assigned.

ZStudent: Continuous (scaled) variable. Higher score means that teachers
perceive no serious student problem and low score means that teachers
perceive serous student problem. Examples of student problems are:
student tardiness, absenteeism, robbery of theft, pregnancy, alcohol, and
SO on.

ZClimate: Continuous (scaled) variable. Higher score means that teachers
perceive a worse school climate and lower score means that teachers
perceive a better school climate.

School variables
PerFRLkw: Continuous variable. Percentage of student receiving free or
reduced lunch
NewminPER: Continuous variable. Percentage of student of color
Totalenroll: Continuous variable. School size. Total enrollment of student.

*7 Please see the appendix A in the working paper, Debbi Harris (2002), Lowering the bar or moving the
target: A wage decomposition of Michigan’s charter and traditional pubic school teacher, for more
information about these scaled variables. The paper is available at www.epc.msu.edu.
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Suburban: Dummy variable that takes value 1 if the school is located at
suburban area.

Accountability Policy Variable
Strongacc: Dummy variable which takes the value 1 if the teacher is from the
states with strong accountability policy (Alabama, North Carolina,
Texas, California, Florida, New Jersey, New York, New Mexico,
Kentucky, Maryland), 0 otherwise.

Dependent Variables

NotBeTeacher: Scale is one to five. One means that the teacher certainly would
become a teacher if he/she could go back to his/her college days and start
over again. Five means that the teacher certainly would not become a
teacher. Higher scale means that it is less likely that the teacher would
become a teacher again.

Notwasteoftime: Scale is one to four. One means that the teacher strongly
agrees that he/she sometimes fells it is a waste of time to try to do
his/her best as a teacher. Four means that the teacher strongly disagree
that he/she feels it is a waste of time to try to do his/her best as a teacher.
Higher scale indicates that the teacher feels that it is not a waste of time
to try to do his/her best as a teacher.

Notsatisfaction: Scale is one to four. One means that the teacher strongly agrees
that he/she is generally satisfied with being a teacher at the school. Four
means that the teacher strongly disagrees that he/she is generally satisfied
with being a teacher at the school. Higher scale means less satisfaction.

The square term of age variable is included in the model since the relationship
between age and the dependent variable, NotBeTeacher, could be U-shape. Math or
science teachers are more likely to leave teaching since other job opportunities are more
open to them (Ingersoll, 2001; Murnane, et al., 1991). Consequently, a dummy variable,
whether teachers are math or science teachers is included. Table 3.2 provides basic
statistics on all the dependent and independent variables. Average public school teacher
age is forty two and a quarter of teachers is male. Only 4 percent of teach majored in
math during college and only 5.3 percent majored in science. Almost half of teachers

possesses masters degree. In 2000, 35 percent of teachers worked in states with strong
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accountability policies.

Table 3.2: Summary Statistics

Mean Estimate Std. Err. Observation Pop. Size

NotBeTeacher* 2.136 0.010 38,375 2,727,067
Notsatisfaction* 1.600 0.006 38,375 2,727,067
Notwasteoftime* 3.374 0.007 38,375 2,727,067
Age 42.236 0.090 38,375 2,727,067
Sqage 1,897.322 7.556 38,375 2,727,067
Salary 39,928.240 99.506 38,375 2,727,067
Totexper 14.808 0.084 38,375 2,727,067
Sqtotexp 321.613 2.894 38,375 2,727,067
Male 0.255 0.003 38,375 2,727,067
Minority 0.160 0.003 38,375 2,727,067
Unionmem 0.797 0.003 38,375 2,727,067
Mathalba 0.040 0.001 38,375 2,727,067
SciBA 0.053 0.002 38,375 2,727,067
Mathscie 0.135 0.002 38,375 2,727,067
MA 0.459 0.004 37,994 2,709,439
Verycomp 0.269 0.004 38,375 2,727,067
Certrec 0.930 0.002 38,375 2,727,067
Zcontrol -0.028 0.008 38,375 2,727,067
Zinfluen -0.019 0.008 38,375 2,727,067
Zstudent -0.032 0.008 38,375 2,727,067
Zclimate 0.026 0.008 38,375 2,727,067
NewminPER 34.977 0.270 38,214 2,718,586
PerFRLkw 38.582 0.256 34,421 2,455,204
Totalenroll 825.902 4.165 35,333 2,495,093
Stutearatio 15.830 0.031 35,333 2,495,093
Suburban 0.501 0.004 38,375 2,727,067
PDdiscipline 0.411 0.004 38,375 2,727,067
PDindepth 0.593 0.004 38,375 2,727,067
PDmethodte 0.733 0.004 38,375 2,727,067
PDassessme 0.640 0.004 38,375 2,727,067
PDstandards 0.734 0.004 38,375 2,727,067
Strongacc 0.351 0.003 38,375 2,727,067

* indicates dependent variable.
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7. Method

The basic method to measure the effect of accountability policy on teachers’

intrinsic motivation is regression analysis. The full regression model is:

Teacher’s intrinsic motivation = B0 + X1B1 + X2B2 + X3B3 + X4B4 + X5B5 +u

where X1 is a vector of teachers’ characteristics such gender, race, college major. X2 is a
vector of teachers’ perceptions. X3 is a vector of school characteristics and X4 is a
vector of teacher professional development relevant variables. XS5 is a dummy variable
whether teachers are from the states of strong accountability policy.

An ordered probit regression model and an ordered logit regression model will
be employed since the dependent variable is ordered response of teachers on the survey
question®. For instance, to answer the survey question, “I sometimes feel it is waste of
time to try to do my best as a teacher”, which is used as a dependent variable, the teacher
needs to choose one to five scale of answer where five means strongly disagree and one
means strongly agree. So, five means that teachers strongly disagree with the statement
that it is waste of time to try to do one’s best as a teacher. It is hard to say that the scale
exactly has the numeric mean. The difference between scale four and scale two does not
necessarily mean that it is twice as influential as the difference between scale one and
two. We can only know that five means more influence of state or district standards than
four, and four means more influence than three, in other words, the response scale has

ordinal meaning. However, linear regression result also will be provided to check
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whether ordinary least square linear regression produces significantly different results
compared to the ordered probit and ordered logit models. If so, ordered probit or ordered
logit model estimates are preferred. Otherwise, looking at the results of linear regression

model for the convenient interpretation of coefficient size will be fine.

8. Results

8.1 Are Teachers Under the Strong Accountability Policy Less
Likely to Become a Teacher Again, If They Were to Start
Over?

The dependent variable, whether teachers would become a teacher again,
certainly captures teachers’ feeling of their job’s attractiveness and their current
motivation or self-determination to teach. If teachers have lost their motivation or
interest in teaching, they would answer that they would not become teachers again if they
could start over again. If teachers experience self-determination in their work or
received sufficient psychic reward, they are more likely to choose to become a teacher
again. Thus, the dependent variable can be deemed as a good proxy of intrinsic
motivation.

Certainly, organizational and individual factors influence teachers’ perception of
the attractiveness of teaching. Thus, other possible reasons must be controlled in the
analysis in order to isolate the effect of accountability policy on teachers’ perception on

teaching again.
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Table 3.3: Four Ordered Probit Models on the Teachers’ Perception that They
Would not Become a Teacher Again

Model 1 Model 2 Model 3 Model 4
Coef. SE Coef. SE Coef. SE Coef. SE
Age 0.025***  0.008  0.025*** 0.008  0.025%** 0.008
Sqage 0.00001***  0.000  0.000*** 0.000 0.000*** 0.000
Salary 0.000*** 0.000 0.000*** 0.000 0.000*** 0.000
Totexper 0.044***  0.004  0.045*** 0.005  0.045%** 0.005
Sqtotexp -0.001***  0.000 -0.001*** 0.000 -0.001*** 0.000
Male 0.175***  0.019  0.142*** 0.020  0.114%** 0.022
Minority 0.039 0.029  0.053* 0.029  0.058* 0.033
Unionmem -0.069***  0.022 -0.115%** 0.023
Mathscie 0.210***  0.034  0.174*** 0.035
Mathalba -0.073* 0.044 -0.097** 0.047
SciBA 0.092** 0.042 0.045 0.045
MA 0.052** 0.020 0.039* 0.022
Verycomp 0.134***  0.021  0.112*** 0.022
Certrec -0.063* 0.037 -0.034 0.040
Zcontrol -0.084*** 0.011
Zinfluen -0.052*** 0.012
Zstudent -0.007 0.014
Zclimate 0.367*** 0.014
NewminPER 0.000 0.000
PerFRLkw -0.001* 0.001
Totalenroll 0.000** 0.000
Stutearatio 0.000 0.002
Suburban -0.006 0.021
Strongacc 0.077***  0.020  0.109*** 0.021  0.109*** 0.021  0.103*** 0.023

Dependent variable: NotBeTeacher. For model 1 and 2, Number of obs=38,375, Population size=2,727,066.
For model 3, Number of obs = 37,994, Population size = 2,709,439. For model 4, Number of obs
34,109, Population size = 2,440,181. For all model, number of strata = 51. *** means that the coefficient
is statistically significant at the 0.01 level. ** means statistical significance at the 0.05 level. * means p-

value <0.10.

Table 3.3 displays four ordered probit models of the determinants of teachers’

perception of whether they would not become a teacher again if they could start over in

college. Model 1 in Table 3.3 includes only the accountability policy variable, while

Models 2, 3, and 4 include other teacher and school variables. The significance and sign
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of the accountability variable does not change across the four models. The size of
coefficient on the accountability variable progressively increases as we specify more
control variables in the Models 2, 3, and 4. Even in the probit model of Table 4, the size
of the accountability variable coefficient increases further. Thus, across the five models,
we can find strong and consistent evidence that teachers working under strong
accountability policies are more likely to report that they would not become a teacher
again.

Table 3.4 presents three full models, - linear OLS regression, ordered probit,
and ordered logit models. Interestingly male teachers were more likely to respond that
they would not become a teacher again. If they were given opportunities to start over
again, male teachers would be more likely to choose other occupations. Math and
science teachers and teachers from very, highly or mostly competitive colleges also
responded that they would not become teachers again. An MA degree is marginally
significant at the 0.1 level. Certainly teachers who have more capabilities and chances of
other job opportunities are more likely to perceive that they would not become a teacher
again, if they were to start over. Both experience and age variables have significant
effects and the relationship is non-linear as expected. Zcontrol, which indicates the
extent that teachers have control on classroom instruction and content and skills to be
taught, has a negative and significant coefficient. That is, teachers who have more
control in classroom instruction are more likely to become a teacher again. Zinfluen also
has the expected coefficient sign. Teachers who are more influential in school policies
respond that they would become a teacher again. Zclimate variable provides evidence

that organizational factors have an effect on teachers’ perception of becoming a teacher
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again.

Table 3.4: Effects on the Teacher’s Perception on Whether They Would Not Become

a Teacher
Linear Ordered Probit Ordered Logit
Coef. Std. Err. Coef. Std. Emr. Coef. Std. Err.
Age 0.023*** 0.008 0.025*** 0.008 0.038*** 0.014
Sqage -0.0002*** 0.0001  -0.0003*** 0.0001  -0.0004**+* 0.0002
Salary -0.00001*** 0.000001 -0.000009***  (0.000001 -0.000016***  0.000002
Totexper 0.043*** 0.005 0.046*** 0.005 0.078%** 0.008
Sqtotexp -0.001 *** 0.0001 -0.001*** 0.0001 -0.001%** 0.0002
Male 0.107*** 0.022 0.102%** 0.022 0.164%** 0.037
Minority 0.075** 0.033 0.062* 0.033 0.090 0.056
Unionmem -0.108*** 0.024  -0.111*** 0.023 -0.184*** 0.040
Mathscie 0.185*** 0.038 0.170*** 0.036 0.288*** 0.061
Mathalba -0.121%* 0.049 -0.101** 0.048 -0.168** 0.082
SciBA 0.029 0.047 0.042 0.045 0.068 0.077
MA 0.039* 0.022 0.041* 0.022 0.079** 0.037
Verycomp 0.098*** 0.022 0.113%** 0.022 0.186%** 0.037
Certrec -0.016 0.039 -0.028 0.040 -0.049 0.068
Zcontrol -0.085%** 0.011 -0.089*** 0.011 -0.155%** 0.019
Zinfluen -0.056*** 0.012 -0.047%** 0.012 -0.077*** 0.021
Zpercept -0.004 0.013 -0.007 0.014 -0.013 0.023
Zclimate 0.343*** 0.013 0.36]*** 0.014 0.618%** 0.024
NewminPER -0.0001 0.0005 0.000 0.0005 0.000 0.001
PerFRLkw -0.001 0.001 -0.001 0.001 -0.002* 0.001
Totalenroll -0.00004** 0.00002  -0.00004** 0.00002  -0.00006** 0.00003
Stutearatio -0.0001 0.002 -0.00004 0.002 -0.001 0.003
Suburban -0.005 0.021 -0.004 0.021 -0.018 0.036
PDdiscipline -0.025 0.021 -0.029 0.021 -0.056 0.035
PDindepth -0.042* 0.021 -0.043** 0.021 -0.071* 0.036
PDmethodte -0.061*** 0.023 -0.061*** 0.023 -0.103*** 0.039
PDassessme -0.017 0.022 -0.016 0.022 -0.026 0.037
PDstandards -0.051** 0.024 -0.048** 0.024 -0.074* 0.040
Strongacc 0.113%** 0.023 0.110%** 0.023 0.175%** 0.039
cons 1.704*** 0.159

Note: Dependent Variable : NotBeTeacher. Number of obs = 34,109, Number of strata = 51,
Population size = 2,440,181 *** means that the coefficient is statistically significant at the 0.01
level. ** means statistical significance at the 0.05 level. * means p-value <0.10.
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Among teacher professional development variables, participations in activities
that focused on teaching methods and content and performance standards have
significant effects on teachers’ willingness to become a teacher again. That is,
opportunities to learn would increase the likelihood that teachers would become a
teacher again, if they start over again.

The policy variable, Strongacc, which we are interested in, has a very
significant positive effect. That is, teachers who are working under the strong
accountability policy respond that they would not become a teacher again if they can
start over in college. This means that accountability policy undermines the teachers’
perception of the attractiveness of teaching at public schools or teachers lose their

intrinsic motivation for teaching when working under accountability policies.

8.2 Do Teachers Under Strong Accountability Policy Become
More Likely to Think That It is Waste of Time to Try to Do
Best as a Teacher?

Whether or not teachers feel it is not waste of time to try to do best as a teacher,
is perhaps the best proxy variable reflecting teachers’ intrinsic motivation to teach.
Teachers who receive intrinsic reward from teaching would answer that they are more
likely to try to do best as a teacher, while teachers who do not receive any intrinsic
reward from teaching will think that it is waste of time to teach hard. Because other
factors such as salary structures or union membership might influence such views,
individual and school level characteristics are also controlled. Table 3.5 examines
whether the models of various specification will change the sign and significance of the

accountability policy.
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Table 3.5: Four Ordered Probit Models of Effects on the Teachers’ Perception that
Teaching Hard is Not a Waste of Time

Model 1 Model 2 Model 3 Model 4
Coef. SE Coef. SE Coef. SE Coef. SE
Age -0.005 0.008  -0.005 0.008  0.003 0.009
Sqage 0.0001 0.00009 -0.00009 0.00009 0.00002 0.000103
Salary 0.00001***0.000001  0.00001*** 0.000001 0.00001*** 0.000001
Totexper -0.014***  0.005 -0.014%** 0.005 -0.016*** 0.005
Sqtotexp 0.0002 0.0001  0.0002 0.0001 0.0002* 0.0001
Male -0.138***  0.021 -0.114%** 0.021 -0.048** 0.023
Minority 0.083***  0.029 0.075%** 0.029  0.104%** 0.035
Unionmem 0.039 0.024 0.040* 0.024  0.043* 0.026
Mathscie -0.173%** 0.035 -0.092** 0.037
Mathalba 0.039 0.044  0.063 0.049
SciBA -0.003 0.044 0.014 0.045
MA -0.038* 0.022 -0.027 0.024
Verycomp -0.048** 0.023  -0.053** 0.025
Certrec 0.020 0.040 -0.031 0.042
Zcontrol 0.14]1%** 0.013
Zinfluen 0.157%** 0.013
Zpercept 0.353*** 0.016
NewminPER 0.001*** 0.000
PerFRLkw 0.001 0.001
Totalenroll 0.00007***  0.00002
Stutearatio -0.002 0.002
Suburban 0.041* 0.024

Strongacc -0.050** 0.022  -0.071***  0.022 -0.076*** 0.022  -0.089*** 0.025

Note: Dependent Variable : Notwasteoftime.

For model 1 and 2, Number of obs=38,375, Population size=2,727,066.5. For model 3, Number of obs =
37,994, Population size = 2,709,439.3. For model 4, Number of obs = 34,109, Population size =
2,440,181.1. For all model, number of strata= 51.

*** means that the coeficient is statistically significant at the 0.01 level. ** means statistical significance
at the 0.05 level. * means p-value <0.10.

Across four ordered probit models, the accountability policy variable has a
significant negative effect on the teachers’ perception that teaching hard is not waste of
time. This implies that teachers working under strong accountability policies are more

likely to perceive that trying to teach as their best is waste of time or meaningless. In
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addition, the size of coefficient is increasing when we include more teacher characteristic

and school characteristic variables.

Table 3.6: Effects on the Teacher’s Perception that Teaching Hard is not Waste of

Time
Linear Ordered Probit Ordered Logit
Coef. Std. Err. Coef. Std. Err. Coef. Std. Err.
Age 0.00009 0.006 0.003 0.009 0.0073 0.0156
Sqage 0.00003 0.00007 0.00002 0.0001 0.00002 0.0002
Salary 0.000004***  0.000001 0.00001*** 0.000001 0.00001***  0.000002
Totexper -0.012%** 0.004 -0.018*** 0.005 -0.0340*** 0.0091
Sqtotexp 0.0002* 0.0001 0.0003** 0.0001 0.0005** 0.0002
Male -0.026 0.017 -0.030 0.023 -0.0449 0.0391
Minority 0.071*** 0.025 0.098*** 0.035 0.1828**+* 0.0614
Unionmem 0.026 0.019 0.035 0.026 0.0625 0.0440
Mathscie -0.068** 0.028 -0.087** 0.037 -0.1378** 0.0631
Mathalba 0.055 0.037 0.066 0.049 0.0963 0.0846
SciBA 0.013 0.034 0.018 0.045 0.0039 0.0778
MA -0.024 0.016 -0.029 0.024 -0.0576 0.0403
Verycomp -0.038** 0.018 -0.055** 0.025 -0.1045** 0.0418
Certrec -0.025 0.031 -0.038 0.043 -0.0342 0.0747
Zcontrol 0.094*** 0.009 0.146*** 0.013 0.2776*** 0.0223
Zinfluen 0.105%** 0.009 0.147*** 0.013 0.2460*** 0.0218
Zstudent 0.220%** 0.009 0.349*** 0.016 0.6243*** 0.0261
NewminPER 0.00045 0.00035 0.001** 0.001 0.0019** 0.0009
PerFRLkw 0.00045 0.00038 0.001 0.001 0.0013 0.0010
Totalenroll 0.00005***  0.00001 0.0001***  0.00002 0.0001*** 0.00003
Stutearatio -0.001 0.001 -0.002 0.002 -0.0043 0.0042
Suburban 0.024 0.017 0.038 0.024 0.0538 0.0402
PDdiscipline 0.015 0.016 0.027 0.023 0.0541 0.0391
PDindepth 0.037** 0.017 0.053** 0.023 0.0972** 0.0398
PDmethodte 0.039** 0.018 0.050%* 0.025 0.0885** 0.0420
PDassessme 0.031* 0.017 0.056** 0.024 0.1074*** 0.0400
PDstandards 0.064*** 0.019 0.079*** 0.026 0.1401*** 0.0437
Strongacc -0.064*** 0.018 -0.097*** 0.025 -0.1641%** 0.0431
cons 3.147 0.126

Note: Dependent variable is Notwasteoftime. Number of obs = 34,109, Number of strata =
51, Population size = 2,440,181 *** means that the coefficient is statistically significant at the
0.01 level. ** means statistical significance at the 0.05 level. * means p-value <0.10.
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Table 3.6 displays three full models: a linear OLS regression, ordered probit,
and ordered logit model. Table 3.6 indicates that salary is positively correlated with the
perception that teaching hard is not waste of time. Teachers receiving more salary are
likely to think that doing their best as a teacher is worthwhile. Experience has a U-
shaped relationship with the teachers’ feeling that it is waste of time to do best. New
teachers do not think trying hard is a waste of time, but as their experience increases
further, they are more likely to think that it is a waste of time to try hard. However, as
experience accumulates at some point further, their perception is evolving, so they think
it is not waste of time to try hard.

Math and science teachers or teachers who graduated from very, highly, or
mostly competitive colleges are more likely to perceive that it is waste of time to try to
do best as a teacher. Interestingly, school enrollment size has a significant positive effect,
and teachers’ perception that trying to teach as their best is meaningful. In Table 3.4, the
school size variable is also significant and shows that teachers working bigger schools
are more likely to become a teacher again. Both results would imply that teachers
working in bigger schools perceive that teaching is more meaningful. Zinfluen, Zcontrol,
and Zstudent which capture some organizational circumstances of the schools where
teacher are working have all expected and significant effects. Teachers regard trying
hard as a teacher as useful when they have more influence on school policies, have more
control in classroom instructional contents, and when students do not cause problems at
schools. One thing we need to note is that Zclimate is dropped in the equation since it
includes the item used as the dependent variable.

Most importantly, teachers working in the states with strong accountability
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policy are more likely to think that it is waste of time to do best as a teacher, which
indicates that teachers lose their intrinsic motivation or self-determination for teaching
under strong accountability policies. Thus, we find evidence that strong accountability

policy diminishes teachers’ intrinsic motivation significantly.

8.3 Do Teachers Become More Dissatisfied When Working
Under Strong Accountability Policy?

Teacher satisfaction could be an indicator of teachers’ current motivation.
However, the SASS questionnaire on the teachers’ satisfaction is somewhat site-specific.
That is, rather than asking teachers about their general satisfaction with being a teacher,
the question asks whether the teacher is satisfied with teaching in their school. Thus, this
dependent variable could be a relatively weak proxy variable for teachers’ intrinsic
motivation.

Like other dependent variables examined in this paper, teacher dissatisfaction
could be caused by many factors such as salary and working conditions. Controlling for
such possible factors, whether teachers from strong accountability policy are more
satisfied with working at their schools is examined. Table 3.7 illustrates four ordered

probit models.
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Table 3.7: Four Ordered Probit Models on the Effects of Accountability on

Teachers’ Dissatisfaction

Model 1 Model 2 Model 3 Model 4
Coef. SE Coef. SE Coef. SE Coef. SE
Age 0.006 0.008 0.003 0.009 -0.006 0.009
Sqage -0.0001 0.0001 -0.0001 0.0001 -0.00001 0.00011
Salary -0.000003*** 0.000001 -0.000004*** (0.000001 -0.000003** 0.000001
Totexper 0.002 0.005 0.006 0.005 0.007 0.005
Sqtotexp -0.0001 0.0001 -0.0002 0.0001  -0.0002 0.0001
Male 0.089*** 0.020 0.059%** 0.021 0.034 0.023
Minority 0.086*** 0.029 0.084*** 0.029 -0.042 0.035
Unionmem 0.052** 0.023 0.047** 0.024 0.055** 0.026
Mathscie 0.104*** 0.029 0.022 0.030
Mathalba -0.051 0.040 -0.071 0.045
SciBA 0.002***  0.0004 0.0005 0.0004
MA 0.057%** 0.022 0.062***  0.024
Verycomp 0.063*** 0.023 0.074***  0.025
Certrec -0.075* 0.040 -0.001 0.045
Zcontrol -0.212***  0.013
Zinfluen -0.294***  0.013
Zpercept -0.369***  0.015
NewminPER 0.003***  0.001
PerFRLkw -0.002***  0.001
Totalenroll -0.0002*** 0.00002
Stutearatio 0.005** 0.002
Suburban -0.001 0.023
Strongacc 0.050** 0.021 0.0446**  0.0219 0.0423*  0.0221 -0.021 0.025

Dependent variable: Notsatisfaction

For model 1 and 2, Number of obs=38,375, Population size=2,727,066.

For model 3, Number of obs
For model 4, Number of obs =

= 37,994, Population size = 2,709,439.
34,109, Population size = 2,440,181.

For all model, number of strata = 51. *** means that the coefficient is statistically significant at
the 0.01 level. ** means statistical significance at the 0.05 level. * means p-value <0.10.

Model 1, which is the simplest model, shows that teachers under strong

accountability policy are significantly more likely to be dissatisfied. However, when we

control more teacher and school level variables, the coefficient size becomes smaller and

finally the likelihood that teachers are dissatisfied under accountability policy becomes

insignificant.
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Table 3.8: Effect on Teachers’ Job Dissatisfaction

Linear Regression Ordered Probit Ordered Logit

Coef. Std. Emr. Coef. Std. Err. Coef. Std. Err.
Age -0.002 0.005 -0.005 0.009 -0.009 0.016
Sqage -0.00001 0.0001  -0.00002 0.0001  -0.00003 0.0002
Salary -0.000002** 0.000001  -0.000003**  0.000001  -0.00001**  0.000002
Totexper 0.002 0.003 0.007 0.005 0.014 0.009
Sqtotexp -0.0001 0.0001 -0.0002 0.0001 -0.0003 0.0002
Male 0.016 0.013 0.025 0.023 0.045 0.039
Minority -0.021 0.021 -0.035 0.035 -0.084 0.060
Unionmem 0.032** 0.015 0.061** 0.026 0.106** 0.044
Mathscie 0.028 0.022 0.033 0.037 0.064 0.065
Mathalba -0.069** 0.029 -0.088* 0.050 -0.146* 0.088
SciBA -0.028 0.027 -0.038 0.046 -0.047 0.079
MA 0.040*** 0.013 0.067*** 0.024 0.103** 0.040
Verycomp 0.044*** 0.014 0.078*** 0.025 0.123*%** 0.042
Certrec 0.001 0.027 0.005 0.045 0.007 0.076 °
Zcontrol -0.110*** 0.007 -0.216%** 0.013 -0.395%** 0.022
Zinfluen -0.164*** 0.008 -0.286*** 0.013 -0.499*** 0.023
Zstudent -0.182%** 0.007 -0.366*** 0.015 -0.659*** 0.026
NewminPER 0.002*** 0.0003 0.003*** 0.001 0.005%** 0.001
PerFRLkw -0.001*** 0.0003 -0.002*** 0.001 -0.004*** 0.001
Totalenroll -0.0001***  0.00001 -0.0002***  0.00002 0.000*** 0.000
Stutearatio 0.003* 0.002 0.005** 0.003 0.010* 0.006
Suburban -0.002 0.013 0.003 0.023 0.0001 0.039
PDdiscipline -0.018 0.013 -0.039* 0.023 -0.077** 0.039
PDindepth -0.037*** 0.014 -0.076*** 0.024 -0.134%** 0.040
PDmethodte -0.048*** 0.014 -0.072%** 0.025 -0.126*** 0.042
PDassessme -0.008 0.014 -0.018 0.024 -0.030 0.041
PDstandards -0.028* 0.015 -0.049* 0.026 -0.085* 0.044
Strongacc -0.009 0.015 -0.010 0.025 -0.017 0.043
_cons 1.786%** 0.109

Note: Dependent Variable: Notsatisfaction

Number of obs = 34,109., Number of strata = 51, Population size = 2,440,181.

*** means that the coefficient is statistically significant at the 0.01 level. ** means statistical
significance at the 0.05 level. * means p-value <0.10.

137



Table 3.8 displays three models which further add professional development
variables in the equations. Salary has a negative and significant coefficient, which means
that more salary increases teachers’ job satisfaction. Age and experience variables are not
significant. Teachers who graduated from more selective college or had master degree are
less likely to be satisfied. School size variable is significant and has negative sign, which
means that bigger school size has a positive effect on teachers’ satisfaction.

The coefficients of accountability policy in these three full models are not
significant. Thus, accountability policy does not reduce teachers’ satisfaction and in
contrast to the results of the previous analyses on willingness to become a teacher again,
and perception that teaching hard is waste of time. However, as mentioned earlier, the
item on satisfaction asks a site-specific question, whether the teacher is generally
satisfied with being a teacher at his/her school. Teachers who read this question may
respond that whether they like teaching and are satisfied with being a teacher at their
schools. This means that their response reflects their preference of their schools rather

than overall job satisfaction as a teacher compared to other jobs.

9. Conclusion

We hypothesized that teachers under strong accountability policy receive
pressure and such pressure works in a negative way. When teachers perceive the
accountability policy and rewards as a controlling mechanism, they will lose their
intrinsic motivation. This assumption was tested in this paper using various dependent

variables which reflect teachers’ intrinsic motivation.
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Teachers pressed by strong accountability policy are more likely to report that
they would not become a teacher again if they were to start over in college. If teachers
are motivated and have obtained sufficient psychic reward from teaching, they will
answer that they would become a teacher again. The fact that teachers under strong
accountability policy are less likely to become a teacher again compared to those under
weak or no accountability policy suggests that accountability policy weakens teachers’
intrinsic reward and motivation. This means that at least for some teachers accountability
policies take away the pleasure of being a teacher.

The analysis also shows that teachers working in the states with strong
accountability policies are more likely to perceive that it is a waste of time to try to do
best as a teacher. This result provides strong evidence that accountability policy |
diminishes teachers’ intrinsic motivation to teach. Teachers’ satisfaction is not affected
by accountability policy significantly. Since the questionnaire asks whether teachers are
satisfied with being a teacher at their schools, it would measure whether teachers are
satisfied with their school working condition rather than satisfaction as being a teacher in
terms of the general sense of job satisfaction.

In sum, we find that bureaucratic accountability policy which does not focus on
intrinsic or psychic rewards and only provides pressure and external reward for the
desired teaching outcomes may not contribute to the improvement of public education.
The empirical evidence reported here supports Sheldon and Biddle’s (1998) argument.
Teaching becomes a less enjoyable job under strong accountability policy; teachers would
not become a teacher again if they were to start over, and they feel dissipated about trying

to do their best as a teacher.
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Since the sample represents almost the whole national public school teacher
population, the results provide very strong evidence of the effect of current accountability
policy on teachers. The SASS survey includes many questions related to organizational
conditions and school climates, while it includes few teachers’ motivation or other
psychological measures. Policy analysts have paid extensive attention to organizational
factors and less attention to factors affecting teachers’ psychological disposition and
motivation. In the future, more research and survey on the psychological effect of
education policy on teachers, including the design of policy which can boost teachers’

self-determination or intrinsic motivation, would be needed.
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APPENDIX
1. Questionnaires Used as Dependents Measures

¢ I sometimes feel it is waste of time to try to do my best as a teacher

Strongly agree  Somewhat agree Somewhat disagree Strongly disagree

[1] (2] [3] (4]

¢ I generally satisfied with being a teacher at this school.

Strongly agree  Somewhat agree Somewhat disagree Strongly disagree

(1] [2] [3] [4]

e If you could go back to your college days and start over again, would you become a
teacher or not? '

[1] Certainly would become a teacher

[2] Probably would become a teacher

[3] Chances about even for and against

[4] Probably would not become a teacher

[5] Certainly would not become a teacher

2. Table: Two Groups by the Intensity of Accountability in 1999-2000

States with Weak Accountability States with Strong Accountability
State Index State Index
Alaska 1 Alabama 4
Arizona 2 California 4
Arkansas 1 Florida )
Colorado 1 Kentucky 4
Connecticut 1 Maryland 4
Delaware 1 New Jersey 5
Georgia 2 New Mexico 5
Hawaii 1 New York h)
Idaho 1 North Carolina 5
Illinois 2.5 Texas )
Indiana 3 Average Index Score 4.6
Iowa 0

Kansas 1
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Louisiana
Maine
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Utah

Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming

W N == N - W

O -

1.5

_— 0 e

2.5

1.5

—_— D — —

35
2
1

Average of
Score

1.5

* Accountability Index was obtained from Carmoy and Loeb (2002)
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