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Estimating the Costs of Meeting the Texas

Educational Accountability Standards

EXECUTIVE SUMMARY


In this report, we present statistical evidence that the minimum amount of money needed by school districts in Texas to meet the accountability standards mandated by both Texas statutes and by No Child Left Behind varies across school districts for reasons that are outside the control of local school officials. We demonstrated, by estimating a cost function for public education, that the costs of achieving accountability standards are higher in some districts than in other districts because more resources are needed to educate some children compared to others, because school districts in some parts of the state will need to pay more to attract high-quality teachers than districts located in other parts of the state, and because of other characteristics of districts, such as size, that districts can not control.


Using our cost function estimates, we calculate the additional costs that will be needed to meet the state and federal accountability standards. Depending on exactly how one defines a 55 percent passing rate standard, the additional costs (in 2004 dollars) range from $1.7 to $6.2 billion. These estimates represent 5.9 and 22 percent of total public school revenue in 2004, respectively. To meet passing rate standards of 70 to 90 percent, additional costs would range from $4.7 to $10.1 billion. Both No Child Left Behind and state accountability standards require that for schools and school districts to perform at an academically acceptable level, the passing rate standard must be met separately by several sub groups of students—blacks, whites, Hispanics, and students from economically disadvantaged students.  Because of data limitations, the cost estimates mentioned above are based only on school district average passing rates. There is little question that for many school districts the cost of meeting the accountability standards for each sub-group will substantially exceed the cost of meeting the average standard. We thus conclude that the numbers cited above provide an under-estimate of the total additional costs of meeting the accountability standards.

Introduction

Since the early 1990s Texas has been a leader in providing annual measures of student academic performance and developing a system that holds schools directly accountable for the educational performance of their students. In 2001, the basic elements of the Texas accountability system were adopted by the whole nation, when the Congress enacted the No Child Left Behind Act of 2001. This federal legislation requires annual testing of all students in grades 3 through 8, and requires that schools make annual progress in meeting student performance standards for all students and for separate groups of students classified by race, ethnicity, poverty, disability, and limited English proficiency (U.S. Department of Education, 2002).

Although the Texas accountability system is well established, there is very little connection between how well school districts and their students perform and the allocation of state financial resources to school districts through the state’s Foundation School Program (FSP).  Until recently the core of the Texas accountability system was student performance on a series of standardized reading, writing, and mathematics tests, known as the Texas Assessment of Academic Skills (TAAS).  Starting in the 2002-03 school year, the state adopted a new set of tests called the Texas Assessment of Knowledge and Skills (TAKS).  These tests, which now include a science test, will be linked with tougher standards for promotion from grades three, five, and eight, and a new 11th grade exam that will be required for graduation.  Although meeting these new, more rigorous academic standards will require the expenditure of additional money in some school districts, the school funding system in Texas has not be changed to reflect the fiscal implications of the changing accountability system.

In a number of states, courts have recently acknowledged the connection between resources and student performance, generally arguing that state school financing systems must assure that each school district has available sufficient resources to provide its students with what has come to be called “adequate” education.  The precise definition of adequate education differs by state and is based on the decisions of state legislatures that are consistent with judicial rulings in each state.  

Embedded in the concept of educational adequacy is an understanding that just because a school funding system provides school districts with equal resources does not guarantee that school districts are able to generate equal academic performance.  In other words, finance systems that equalize revenues may still exhibit large disparities in student outcomes and not succeed in providing many of their students with an “adequate” education.  The reason for this outcome is that the amount of money needed to achieve any given student performance standard may be very different across school districts located in different parts of a state or with students from different backgrounds. 


In this report, we provide statistical evidence that the minimum amount of money needed by school districts in Texas to meet the accountability standards mandated by both Texas statutes and by No Child Left Behind varies across school districts for reasons that are outside the control of local school officials. These dollar amounts are referred to as the costs of providing required education services. We will demonstrate, as have a number of other studies, both in Texas and elsewhere, that costs are higher in some districts than in other districts because more resources are needed to educate some children compared to others, because school districts in some parts of the state will need to pay more to attract high-quality teachers than districts located in other parts of the state, and because of other characteristics of districts, such as size, that districts can not control.


The underlying premise of the No Child Left Behind legislation and of the Texas system of testing student performance on an annual basis is that schools and school districts must be held accountable for the academic performance of all their students.  In fact, the federal legislation rewards schools that succeed in meeting state-imposed achievement goals and sanctions schools that fail. Requiring that school districts increase the academic performance of their students is an important step in improving the quality of education in Texas. If, however, cost differences among school districts are substantial, then imposing statewide student perfor​mance standards without simultaneously allocating additional state financial resources to school districts with relatively high costs may result in some school districts with high costs not having access to sufficient resources to educate their students to meet the new standards. These schools may fail, not necessarily because of their own inability to effectively educate children, but because they have insufficient fiscal resources to do the job.


This paper will employ a statistical approach to estimate the minimum amount of money Texas school districts need to achieve state and federally mandated student performance goals.  Specifically, we estimated a cost function for K-12 education in Texas.  A cost function allows us to quantify the relationship between per-pupil spending for education, student performance, various student characteristics, and the economic and spatial characteristics of school districts.  Thus, by estimating a cost function, we are able to determine how much a school district with, for example, a large number of children from poor families must spend relative to the average district in order to meet the state’s student performance standards.  


In recent years, as school finance systems have been challenged on educational adequacy grounds in state courts around the country, there has been a growing interest in “costing out” educational adequacy.  Over the past decade or so, a number of alternative methodologies have been developed to determine the costs of providing an adequate education. While we believe that educational cost functions provide a powerful tool for estimating the cost of meeting alternative student performance goals, and for determining the contribution to total costs of various student and school district characteristics, each of the alternative methods has its advantages and disadvantages.  

One method that has been used in a large number of states is the “professional judgment model.” With this approach, several panels of experienced educators within a state are asked to design educational programs that would result in an “adequate” education for students in a typical school and in schools with different characteristics, such as small size, or a high proportion of children from poor families. The analyst then calculates how much money would be required to meet the staffing and other resource needs of each alternative educational program.  Smith and Seder (2004) have recently used this approach to estimate the costs of “providing a constitutional adequate education” (p.3) in a set of Texas school districts.
 Two other approaches are the “successful schools” approach and the evidence-based or “whole schools” approach. 

Several authors have recently written assessments of the strengths and weaknesses of each approach. Rather than repeating the arguments here, we refer the reader to Baker, Taylor, and Vedlitz (2004), Duncombe and Lukemeyer (2002), Duncombe, Lukemeyer, and Yinger (2004), Gutherie and Rothstein (1999), and Reschovsky and Imazeki (2001).  

In the next section of this report, we describe the procedure we followed in estimating an educational cost function for K-12 public education in Texas.  We detail the data we used and discuss briefly some important statistical and estimation issues.  In the following section, we report on the results of our cost function estimates.  We then provide estimates of the additional amount of money that would be required by school districts in Texas to satisfy various state and federal accountability standards.  We also discuss a number of costs that we were unable to include in our analysis.

Estimating a Cost Function for K-12 Education in Texas


Estimating cost functions provides a practical way to identify and quan​tify the factors that influence the costs of education, where the output of school districts can be measured using multiple measures of student performance.  By estimating a cost function based on data on K-12 school districts, we can characterize in detail the relationship between spending per pupil by school districts and various measures of student performance, while also taking account of the characteristics of each school district’s student body, other characteristics of the school district, such as size, and the prices the school district must pay for inputs into the education process.
  


We follow the approach found frequently in the literature of estimating a log-linear cost function using data for K-12 districts in Texas. For reasons to be explained below, our measures of student performance are for the 2001-02 school year. Our dependent variable is thus per pupil operating expenditures in that year. Following quite standard practice, we exclude both spending on transportation and food expenditures from our measure of per pupil spending.
  


Student Performance Measures

Although student performance can, in principle, be measured in various ways, most states measure how effective school districts are in improving the academic performance of its students by relying on standardized exams. Furthermore, the federal No Child Left Behind Act of 2001 explicitly requires that all states develop accountability systems based on assessment tests.  Texas has long had a well-developed testing system for the majority of students.  Until 2002-03, all students in grades 3 though 8 and in grade 10 were tested in the spring of each year as part of the Texas Assessment of Academic Skills (TAAS).  In 2002-03, the TAAS was replaced with the Texas Assessment of Knowledge and Skills (TAKS), a more rigorous test, and testing was extended to students in grades 9 and 11.  Passing rates on the TAKS are the primary basis for ratings within the Texas accountability system.

For this paper, one of our measures of student achievement is passing rates on these standardized exams. In estimating our cost function, we focus on annual changes in passing rates. Economists refer to this focus on the change in student performance rather than on the level of student performance as a value-added approach.
 We believe that it is appropriate to use a value-added measure of student academic performance in estimating a cost function because a primary objective of schools is to improve, on an annual basis, the knowledge and skills of students. An additional reason for using a value-added measure of student performance is that both No Child Left Behind and Texas accountability standards call for students to make annual yearly progress towards the achievement of the accountability standards.   

Ideally we would like to estimate a cost function using two years of data from the tests that are currently in use, the TAKS. Unfortunately, the timing of the release of the second year of TAKS results (for the 2003-04 academic year) by the Texas Education Agency made it impossible to incorporate those data into our analysis.
  As we can only measure student improvement by comparing test scores in one year with the test scores for the same students in the next year on a comparable set of exams, we have no choice but to base our cost function estimates on test score results from the last two years in which the TAAS exams were administered. The cost function we estimate thus includes for each school district the average passing rate on the TAAS reading and mathematics exams administered to students in grades 5 through 8 and in grade 10 in 2001-02.  To create a value-added measure, these results are compared to the average passing rate on the TAAS administered to students in 2000-01.

Although we estimate our cost function using TAAS scores, an important objective of this paper is to predict the costs of achieving a number of different student performance standards that are measured in terms of passing rates on the new TAKS exam. As the TAKS exams are more difficult than the TAAS, and the passing standard for the TAKS is different than the passing standard for the TAAS, using the results from a cost function estimated with TAAS passing rates would seriously under-predict the costs associated with achieving a given passing rate on the TAKS.
  To deal with this problem, prior to estimating the cost function, we will convert the TAAS passing rates to TAKS rates using a methodology to be described later in the paper. In effect, we will base our cost estimates on the passing rates that a school district would have achieved if the TAKS had been in place in 2001-02.   

Not all students take the TAKS exams.  Some students in special education programs take the State-Developed Alternative Assessment (SDAA) instead. We therefore include the passing rate on the SDAA exams as an additional outcome measure. The Texas accountability system and No Child Left Behind also include standards for high school graduation rates. As an indicator of school districts’ success in graduating students we include the annual retention rate, defined as one minus the dropout rate.
 As a final school output variable we use the percentage of graduating seniors who achieve a score of 1100 or above on the SAT or a score of 24 or above on the ACT.
 

The statistical estimation of a cost function should take special account of the fact that while decisions by local school boards to raise the level of student performance presumably will require additional spending, decisions concerning per student spending are likely to directly influence student performance. In the language of economists and statisticians, this two-way relationship between per pupil expenditures and student performance indicates that these variables are simultaneously determined. To deal with this simultaneity, we estimate our cost function using a statistical technique called two-stage least squares, a technique which is commonly used to correct for any bias caused by the simultaneous relationship between variables.

Teacher Cost Index
Teachers are the single most important factor in the production of education and not surprisingly, teacher salaries account for the largest share of school expenditures.  In our estimation of education cost functions, we include only teacher salaries, excluding explicit treatment of other public school employees.  It is important to recognize that teacher payrolls are determined both by factors under the control of local school boards, and factors that are largely outside of their control.  In setting hiring policies, districts make decisions about the quality of teachers that they recruit and these decisions have obvious fiscal implications.  For example, a district can limit its search for new teachers to those with advanced degrees, to those with high grade-point averages or to those with a certain number of courses in their teaching specialty.  Teacher salary levels are generally determined through a process of negotiation with teacher unions, and school boards have a substantial impact on the outcome of these negotiations.  At the same time, the composition of the student body, working conditions within schools, and area cost-of-living play a potentially large role in determining the salary a school district must offer in order to attract teachers of any given quality.  These factors will be reflected in student and district cost variables, to be described below.

Our goal is to isolate factors that contribute to higher levels of education spending, but are outside the control of local school districts.  To accomplish this goal we use an index of teacher costs developed by Lori Taylor (2004).  Her index separates variations in compensation arising from uncontrollable district characteristics (such as area cost of living) from variations arising from factors that districts can influence (such as teacher experience and educational background).  

Student Characteristics

There exists a quite large literature that has demonstrated that it costs more to educate students from economically disadvantaged families, students with various mental and physical disabilities, and students with limited proficiency in English, than students without these disadvantages.
  In fact, these higher costs have been recognized in the design of the state’s Foundation School Program (FSP), which allocates additional funds to school districts with students who are from economically disadvantaged families, who qualify for “special education”, or who enter the schools with limited proficiency in English. To measure the number of children from economically disadvantaged families, we use the percentage of students who qualify for the federal government-financed Free and Reduced Price Lunch program or other public assistance. It should be noted that No Child Left Behind includes a requirement that students classified as economically disadvantaged must show annual yearly progress towards meeting the state’s accountability standards. By 2013-14, 100 percent of economically disadvantaged students (and students in all the other sub-groups) must meet the state’s accountability standards. For purposes of meeting these requirements, Texas identifies students as economically disadvantaged if they are eligible for free or reduced price meals under the National School Lunch and Child Nutrition program (U.S. Department of Education, 2003). 

We also include in our cost function a measure of the percentage of students in each district who have been identified as limited English proficient (LEP), and two measures of disabilities – the percentage of students who are classified as having a learning or speech disability, and the percentage of students who are classified as having any other kinds of disability.
  

Both No Child Left Behind and the Texas accountability system explicitly require districts to meet student performance standards not only for all students, but separately for subgroups of white, black, Hispanic, and economically disadvantaged students. Although separate outcome (student performance) measures for these subgroups are available, the fact that they are quite highly correlated means that we are not able to explicitly include these separate student performance measures in the cost function we estimate. However, as higher scores for any given subgroup will contribute to higher average scores, the impact of each subgroup is implicitly part of the average passing rate that we include in the cost function. Because we expect that the cost per student of meeting the accountability standard will vary by subgroup, we need to account for the relative size of each subgroup within each school district. The percent of students who qualify for the Free and Reduced Price Lunch Program already captures the importance of the economically disadvantaged subgroup.  We include the percentage of students who are black and the percentage of students who are Hispanic as variables in the cost function to account explicitly for the importance of these two groups. 

School Characteristics

Finally, to account for the possibility that different levels of resources may be needed to provide a high school education as compared to an elementary school education, we include the proportion of each school district's student body that is enrolled in high school. Previous research on the question of whether higher proportions of students enrolled in high school leads to higher average costs has been inconclusive, with some studies finding higher costs and other studies finding lower than average costs. It is important to point out that this variable can be difficult to interpret because the percentage of a district’s total student body enrolled in high school may reflect higher than average dropout rates in some districts or higher rates of student transfers to other public or private schools. 

There exists a long history of research on economies of scale in public education.  In a recent review of this literature, Andrews, Duncombe, and Yinger (2002) present strong evidence that small school districts have higher costs per student than larger school districts. Although the results are less conclusive, they also provide some evidence that per student costs are higher for large districts.  Following standard practice, to reflect potential diseconomies of scale associated with both small and large school districts, we include each district’s enrollment and enrollment squared in the cost function.

Efficiency

Some school districts may have higher per pupil expenditures, not because of higher costs, but because they are not using their resources efficiently.  A number of authors have used complex statistical techniques to attempt to identify spending that is high relative to spending in districts with similar performance and costs.
  The measurement of school district efficiency using these statistical methods is, however, highly sensitive to the way that school district output is measured.  Thus, for example, in school districts that emphasize vocational education, or arts and music--subjects not directly measured by standardized tests--money spent on these alternative educational objectives will be counted as inefficient spending. 

Rather than attempting to measure efficiency directly, in this paper we address the issue of efficiency by assuming that school districts will operate more efficiently if they face a competitive local educational market. Lori Taylor (2000), after reviewing the literature on government competition, concludes that, “Almost across the board, researchers have found that school spending is lower, academic outcomes are better, and school-district efficiency is higher where parents have more choice in their children’s education provider.” (p. 7) To measure public school competition, we use a Herfindahl index. This index, which has also been used by Hoxby (2000), is constructed on the assumption that counties can be used to define local “markets” for education.
 The index increases with the amount of competition so if district efficiency is correlated with the amount of competition that the district faces, then we would expect spending to be lower in districts with higher values of the Herfindahl index.
Cost Function Results
We estimate the cost function for K-12 education using data for academic year 2001-02.
 In Texas education from kindergarten through 12th grade is provided by 975 K-12 school districts. Because of missing data, we were forced to drop 148 K-12 districts from our estimation sample. The 827 districts that remain in our sample, however, educate 98.3 percent of all students in the 1,040 school districts in Texas.
 Table 1 presents descriptive statistics for the 827 districts that are used to estimate the cost function. For each variable, the table displays the average (mean) value of the variable, the standard deviation, and the minimum and maximum values.

The results of the cost function estimation are shown in Table 2.
  In general, all coefficients have the expected signs.  Each of the outcome measures has a positive sign, indicating that it costs more to achieve higher levels of performance. Since lagged scores are a proxy for past levels of student achievement, high scores mean that districts can spend less to achieve any given level of educational progress. The cost variables generally have the expected signs and most of them are statistically significant. In particular, the percentage of minority students and students eligible for free and reduced-price lunch are positive and statistically significant. Consistent with previous studies, we found a U-shaped relationship be​tween per-pupil spending and school district size; with our estimates, average costs are lowest in a district with 51,523 students
. At that point, costs begin to rise again. We also find U-shaped relationships between per-pupil spending and the percentage of LEP and disabled students. These results suggest economies of scale in the specialized programs provided for these students. Any district with even one LEP or special education student is required to provide extra services for that student, thus, when there are few such students, the per-pupil costs could be quite high. For LEP students, these services can range from tutoring to a full bilingual curriculum. If there are more than 20 LEP students in an elementary grade, the district must offer a bilingual program. Given these requirements, it is not surprising to find that economies of scale can be found for at least lower levels of LEP students. The coefficients on the LEP variables indicate that these economies of scale can be found for districts having up to 65 percent of their students receiving specialized services; after that, costs begin to rise. For students with disabilities other than learning or speech disabilities, economies of scale stop at only 8 percent, perhaps indicating the more individualized services that such students may require.

In contrast to some other studies, we find that costs are inversely related to the percentage of high school students in the district. There is no compelling reason why we would expect costs to be higher in school districts with a larger share of high school students, especially since class sizes tend to be substantially lower in elementary school grades. One explanation for the negative relationship between the percent of high school students and costs may reflect the possibility that highly-motivated students leave schools with heavy concentrations of “high-cost” students. Although we can’t observe student motivation, the departure of these “low-cost” students would reduce the percent of high school students in a district and also tend to raise the average cost of educating the remaining students. 

Finally, the negative sign on the Herfindahl index provides a measure of school district inefficiency.  The result indicates that, as expected, school districts located in areas of the state where there is more competition among schools tend to operate more efficiently.  It should be noted, however, that this variable is not statistically significant.

The Construction of a Cost Index for Texas School Districts

Estimating a cost function provides information about the contributions of various characteristics of school districts to the costs of education. The calculation of a cost index allows for the summarization of all the information about costs into a single number for each district. For any given accountability standard, a cost index can be constructed that will indicate, for each school district, how much money that district must spend, relative to the district with average costs, for its students to meet the accountability standards. 

Actual school district spending will vary not only because of differences in student and district characteristics that influence costs, but also because school boards in some districts, presumably reflecting the preferences of the district’s residents, will choose to provide a quality of education that exceed the state’s accountability standards, or choose to provide courses in areas not covered by the state’s accountability standards.  Actual spending can also differ from the costs of education if districts are operating inefficiently.  

Thus, our objective in constructing a cost index does not involve consideration of the current spending level of school districts, but rather the calculation for each district of the minimum amount of money it will need to achieve any given TAKS accountability standard, given the district’s student and district characteristics.  In this section of the paper we present the results of calculating a cost index using two alternative accountability standards.  The use of different standards will not affect the relative ranking of districts in terms of their costs, but will change the cost index values.  

To calculate the cost index value for any given district, we use our estimated cost function coefficients to calculate how much the district would have to spend given the amount of student performance gain it must provide in order to fulfill the chosen accountability standards, the actual values of its student and district characteristics, and with the exception of the Herfindahl index, the statewide average values of the other variables in the cost function. For the Herfindahl index, our measure of efficiency, we use the 90th percentile value.  This means that the cost index values for each school district are calculated on the assumption that the school district operates with a high degree of efficiency. The calculations described above result in what might be called a hypothetical level of spending for each district. To determine the cost index value for any particular district, we divide the hypothetical spending number for that district with hypothetical spending in a district with average characteristics. If we assume that the per pupil cost of education to meet some given accountability standard is $7,500, then a school district with a cost index value of 1.1 will need to spend $8,250 ($7,500 times 1.1) to reach the accountability standards.  Another district with a cost index value of 0.9 will be able to meet the standards at a cost of $6,750 (0.9 times $7,500).   

A prerequisite to calculating a cost index is determining an accountability standard. The current accountability standards established by the State Board of Education are calibrated in terms of the TAKS exams and there are several elements involved in determining these standards. First is the decision of what grade on any examination will be considered passing (which we refer to as the passing standard), and second are the passing rates, or the increase in passing rates, that are considered high enough to meet the standard (which we refer to as the passing rate standard). As explained previously, our cost function is estimated using TAAS test score results. In order to predict the costs of meeting a given passing rate standard on the TAKS, we must first convert performance on the TAAS to the higher passing standard associated with the TAKS.  As the TAKS is phased in over the next few years, the passing standard will increase each year until it reaches the panel recommendation level in 2005. We use data for TAAS passing rates that have been converted to passing rates defined in terms of the 2005 TAKS panel recommendation passing standard. The conversion is based on a conversion schedule developed by the Texas Education Agency that indicates how a given score on the TAAS correlates to expected performance on the TAKS (e.g., a student would need a particular TAAS score in order to have passed the TAKS at the 2005 panel recommendation).  See Gronberg et al. (2004) for a full description of this conversion.   

The Texas Consolidated State Application Accountability Workbook (U.S. Department of Education, 2003) lists passing rate targets for each year that will satisfy the requirements of No Child Left Behind.  For school year 2005-06, all students in all grades and in all sub-groups (economic disadvantaged, black, white, and Hispanic) need to achieve a TAKS passing rate of 53.5 percent on the reading/language arts examination and a 41.7 percent passing rate on the mathematics exam, or make “acceptable progress” towards those goals.  In calculating a cost index value for each school district we started with a TAKS passing rate standard of 55 percent. This is the same standard used by Gronberg et al. (2004) in their cost index calculations. 

Although the target is 55 percent, the Texas accountability system also allows for the fact that some districts may be so far below the standard that expecting them to reach the standard in such a short time period is unrealistic. According to the Commissioner of Education, districts that do not meet the absolute performance standard can still be characterized by the Commissioner as Academically Acceptable if they demonstrate sufficient test score improvement  (Texas Commissioner of Education, 2004). This improvement is measured as the gain necessary to reach the accountability standard in a set number of years. The No Child Left Behind legislation refers to this requirement for annual improvement as adequate yearly progress. We incorporate this into our calculations of cost in the following way: in calculating the cost of meeting the accountability standard, all school districts that had a TAAS converted passing rate of less than 52 percent were assigned a required gain of one-third of the difference between the 55 percent standard and their current passing rate. School districts with passing rates between 52 and 55 percent were assigned a required gain of the full difference between their current passing rate and 55 percent.  Descriptive statistics of the resulting cost index are displayed in the first column of Table 3.
  

The average cost per student assuming the 55 percent passing rate accountability standard is $6,949, measured in 2002 dollars.  If we add to that number average per pupil spending for transportation and food services of $559 (amounts that were excluded from the spending data used to calculate the cost function), the average per pupil cost of achieving the 55 percent standard is $7,508.  In order to put this number in 2004 dollars we use the percentage change in the Bureau of Labor Statistics’ (2004) Employment Cost Index for all civilian workers between the first quarter of 2002 and the first quarter of 2004. According to that index, over this two-year period costs role by 7.9 percent. Thus, in 2004 dollars, the average cost per pupil of meeting the 55 percent standard would be $8,101. 

We calculated a second set of cost index values, this time based on a TAKS passing rate standard of 70 percent.  70 percent is the 2005-06 standard for a school district to be considered a Recognized district by the Commissioner of Education (Texas Commissioner of Education, 2004).  In calculating the cost index, the required gain in passing rate was set equal to one-third of the difference between 70 percent and the actual passing rate for all districts except those with current rates between 67 and 70 percent.  The required gain for these districts was the entire gap between their current passing rate and 70 percent. The results of these calculations are shown in the second column of Table 3 and the cost index values for the plaintiff districts in Appendix Table 1. Following the same procedure outlined above, the average cost per pupil in 2004 dollars of achieving the 70 percent standard would be $11,163.

Table 3 demonstrates that there is a wide range of costs across school districts in Texas at both the 55 and 70 percent passing rate standard.  The lowest cost school district could meet the standard at a cost of about 40 percent less than the district with average costs.  On the other hand, the district with the highest cost would need to spend about three and half times more than the district with average costs to meet the accountability standards.  This wide range of costs, however, reflects the impact of a few districts.  If we rank school districts by their cost index values, the district at the 10th percentile level has costs about 25 percent below average, while the district at the 90th percentile, i.e. only 10 percent of districts have higher costs, has costs that are nearly 30 percent above average.


To provide an indication of how the cost index varies across school districts characterized in different ways, we have divided school districts into quintiles defined in terms of the percentage of poor students in each district and district size.  In defining quintiles we weight districts by student enrollment so that each quintile contains twenty percent (one fifth) of all Texas K-12 students.  Thus the first poverty quintile includes the 133 districts with the lowest percentage of poor students.  These districts enroll approximately 20 percent of all public school students.  Table 4 displays the average cost index value (based on the 55 percent passing rate standard) in each quintile, in addition to the minimum and maximum cost index value in each quintile.  


The data in Table 4 show quite clearly the importance of poverty (and poverty related factors) in the determination of cost index values.  Thus, the average cost index in the lowest poverty quintile is 0.73, and all but three school districts in this quintile have cost index values less than one.  By contrast, the average cost index in the highest poverty quintile is 1.39, and almost all the school districts in this quintile have cost index values substantially higher than one.  


Table 5 displays student weighted quintiles of district size.  We observe that the 775 smallest K-12 districts (out of the 968 district for which we calculate cost index values) educate only 20 percent of public school students.  The 8 largest districts in the state also educate 20 percent of public school students. The data in Table 5 indicates that the average cost index in the smallest district quintile is 1.03. There is however a tremendous variation in the costs faced by small districts. For some small districts, other factors, such as the characteristics of their student body compensate for small size, and result in low cost index values. In other small districts, especially in rural areas, diseconomies of scale caused by small size combine with large numbers of economically disadvantaged and LEP students resulting in very high cost index values.  Table 5 also shows that while the average cost index value in the largest district quintile is 1.02, there is a wide range of costs among the largest districts.

The Estimation of the Costs of Meeting Accountability Standards


In this section, we draw upon the results of our cost function estimation and our cost index calculations to provide estimates of the additional costs that will be required to meet several alternative accountability standards.  We will then discuss several reasons why we believe that our cost estimates result in an under-estimate of the total additional cost of meeting the education accountability standards mandated by the state and by the No Child Left Behind legislation.  


We start by describing three alternative definitions of a 55 percent passing rate accountability standard.   The first definition corresponds with the standard used to calculate the cost index described in the previous section.  School districts that have TAKS passing rates that are equal to or greater than 55 percent require no additional money to meet the standard. For districts with TAKS passing rates between 52 and 55 percent, we calculate the cost of moving from the current rate to the 55 percent passing rate, and for districts with current passing rates below 52 percent, we calculate the cost of moving one-third of the way to the 55 percent standard.  The one-third gain is a measure of the required annual improvement mandated by the Texas accountability system.  


In order to determine the cost of any given improvement in passing rates, we use our cost function results to calculate, for each school district, the predicted cost of the current passing rate and then subtract that cost from the predicted cost of the passing rate goal. For example, a school district with a 40 percent passing rate would need to raise its passing rate to 45 percent, i.e. one third of the way to 55. The additional cost of achieving this required annual improvement would be the difference between the predicted cost of achieving a 45 percent passing rate and the predicted cost of achieving a 40 percent passing rate.


Our second definition of a 55 percent passing rate standard is identical to our first definition for all districts with current passing rates below 52 percent. All school districts with existing passing rates above 52, including those with current passing rates greater than 55 percent, would be required to show annual yearly progress, which in this case we define as a three percentage point increase in its passing rate.
 Our third definition is similar to the second definition, except that school districts with passing rates below 52 percent are required to close the gap to 55 in a single year. For all other school districts, we need to calculate the cost of improving the passing rate by three percentage points. The third definition is closest to the definition used by Gronberg et al. 


Table 6 presents the results of these calculations of additional costs for the three alternative definitions of accountability standards associated with the 55 percent passing rate.
  The additional cost calculations are made using data from 2002.  We again use the Employment Cost Index to transform the cost calculations into 2004 dollars.  For each of three definitions, the estimated additional costs are presented for all K-12 districts and for 43 of the 46 plaintiff districts in the West Orange-Cove v. Nelsen school finance case.
  Our calculations indicate that for the state as a whole, the additional costs of achieving a 55 percent passing rate standard range from nearly $1.7 to $6.2 billion.  On a per pupil basis, costs would have to increase between $405 and $1,511.  The calculations demonstrate that per pupil costs in the plaintiff districts are somewhat higher than the state average.  


The 55 percent passing rate standard which is the basis of the cost estimates shown in Table 6 reflects what the Commissioner of Education classifies as an academically acceptable level of student performance. The Texas accountability standards also include for the 2005-06 school year a passing rate standard of 70 percent for districts to be classified as recognized and a passing rate standard of 90 percent for districts to be classified as exemplary.  In Table 7 we present estimates of the additional cost of achieving passing rates of 60, 70, and 90 percent.
  The cost calculations are based on a definition of each passing standard that parallels the first definition of the 55 percent passing rate standard.  Thus, for example, for the 70 percent passing standard, districts with passing rates greater than 70 percent contribute no additional costs, while any district with a current passing rate of less than 67 percent must close one-third of the passing rate gap between its current passing rate and 70 percent.  The cost estimates in Table 7 make it very clear that the additional costs of achieving higher passing rate standards are substantial. To reach the 60 percent passing rate standard would require an additional $2.5 billion, while reaching the 70 percent and 90 percent passing rate standards would increase costs by $4.7 and $10.1 billion, respectively. As the passing standard is increased, not surprisingly, costs rise at a more than proportional rate.  Thus, while increasing the passing rate standard by 5 percentage points, from 55 percent to 60 percent, would increase costs per pupil by $212, an increase by 10 percentage points, from 60 percent to 70 percent, would result in a more-than-double cost increase of $526.  Likewise, a 20 percentage point increase in the passing rate standard, from 70 percent to 90 percent, would increase costs per student by $1,321.


It is important to emphasize that the additional cost estimates in Table 7 are made using our “definition 1” of the passing rate standards.  Under this definition, once a district has met the passing rate standard for any given year, there are no requirements that students continue to make any yearly improvement. By contrast, definitions 2 and 3 include the additional costs associated with the requirement that all school districts continue to improve their passing rates on an annual basis. Thus, the additional costs listed in Table 7 would be larger if we had used definition 2 or 3 as the basis for calculating additional costs.  


There are several reasons why the cost estimates in Tables 6 and 7 provide an under-estimate of the total additional costs necessary to meet the accountability standards imposed by the State and by No Child Left Behind.  One of the most serious shortcomings of our empirical approach to estimating the cost of meeting the accountability standards is that, as explained previously, we have had to assume that a school district met any given passing rate standard if its overall passing rate exceeded the standard. In fact, a central tenet of the No Child Left Behind legislation is that for a school district to meet an accountability standard, all the sub-groups of students within each school district must meet the standard. 


Although we are not able to provide a precise estimate of the cost of having all sub-groups of students meet the Texas accountability standards, we suspect that the cost estimates provided in Tables 6 and 7 provide a significant under-estimate of the cost of every sub-group meeting the standard. We reached this opinion by examining the data from a number of individual school districts.
 Consider, for example, the Fairfield Independent School District.  This district with around 1,600 students just exceeded the 55 percent passing rate standard, and thus according to our first definition of the 55 percent standard would not require any additional spending to meet the standard.  However, when we examine the TAAS passing rate data for the sub-groups, we observe that the passing rate for blacks was 7.8 percent below the overall TAAS passing rate, the rate for Hispanics was 13.4 percent the overall rate, and the rate for economically disadvantaged students was 8.9 percent below the overall rate.  


The clear implication of these numbers is that Fairfield ISD will have to spend additional money to bring the passing rates of these sub-groups of students up to the required passing rate standard.  Although we are unable to assign a particular number for the required additional costs, our cost function results imply that everything else equal, it will cost more than average to improve the educational performance of black, Hispanic, and economically disadvantaged students. 


It is also important to emphasize that our estimates of the additional costs needed to meet the federal and state accountability standards are based on a subset of the standards. The basis of our cost estimates is student performance on the reading/language arts and mathematics exams. The TAKS accountability standards for 2005-06 also include passing standards for social studies and science examinations. In addition, there are new examination-linked standards for promotion from grades 3, 5, and 8, and a new 11th grade examination that will be required for graduation. Although we can provide no empirical estimate of the additional costs associated with meeting these standards, it is difficult to believe that there will be no additional costs involved.  

Conclusion


In this report, we have presented statistical evidence that the minimum amount of money needed by school districts in Texas to meet the accountability standards mandated by both Texas statutes and by No Child Left Behind varies across school districts for reasons that are outside the control of local school officials. We demonstrated, by estimating a cost function for public education in Texas, that the costs of achieving accountability standards are higher in some districts than in other districts because more resources are needed to educate some children compared to others, because school districts in some parts of the state will need to pay more to attract high-quality teachers than districts located in other parts of the state, and because of other characteristics of districts, such as size, that districts can not control.


Using the results of our cost function estimates, we calculate the additional costs that will be needed to meet the state and federal accountability standards.  Depending on exactly how one defines a 55 percent passing rate standard, the additional costs (in 2004 dollars) range from $1.7 to $6.2 billion. These estimates represent 5.9 and 22 percent of total state and local government revenue devoted to public schools in 2004, respectively. Both No Child Left Behind and state accountability standards require that for schools and school districts to perform at an academically acceptable level, the passing rate standard must be met separately by sub groups of students—blacks, whites, Hispanics, and students from economically disadvantaged students.  Because of data limitations, the cost estimates mentioned above are based only on school district average passing rates. There is little question that for many school districts the cost of meeting the accountability standards for each sub-group will substantially exceed the cost of meeting the average standard. We thus conclude that the numbers cited above provide an under-estimate of the total additional costs of meeting the accountability standards.
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District Name

Passing Rate

Passing Rate

15901

ALAMO HEIGHTS ISD

0.68

0.82

43901

ALLEN ISD

0.58

0.71

61910

ARGYLE ISD

0.69

0.83

227901

AUSTIN ISD

1.07

1.03

183901

BECKVILLE ISD

1.17

1.09

57903

CARROLLTON-FARMERS BRANCH ISD

0.78

0.80

183902

CARTHAGE ISD

0.94

0.90

21901

COLLEGE STATION ISD

0.64

0.78

57922

COPPELL ISD

0.56

0.68

57905

DALLAS ISD

1.32

1.28

101908

DEER PARK ISD

0.70

0.80

81902

FAIRFIELD ISD

1.05

1.02

182902

GRAFORD ISD

0.84

0.81

220906

GRAPEVINE-COLLEYVILLE ISD

0.54

0.66

102904

HALLSVILLE ISD

0.71

0.75

57911

HIGHLAND PARK ISD

0.53

0.64

101912

HOUSTON ISD

1.15

1.11

101913

HUMBLE ISD

0.70

0.72

101914

KATY ISD

0.62

0.75

129903

KAUFMAN ISD

0.82

0.79

101916

LA PORTE ISD

0.76

0.78

227913

LAKE TRAVIS ISD

0.61

0.74

61902

LEWISVILLE ISD

0.64

0.73

152901

LUBBOCK ISD

1.00

0.94

27904

MARBLE FALLS ISD

0.79

0.75

231901

MCCAMEY ISD

0.85

0.82

197902

MIAMI ISD

0.85

0.80

15910

NORTH EAST ISD

0.88

0.89

15915

NORTHSIDE ISD

0.94

0.91

61911

NORTHWEST ISD

0.72

0.74

20908

PEARLAND ISD

0.65

0.79

43910

PLANO ISD

0.61

0.74

123908

PORT NECHES-GROVES ISD

0.63

0.65

57916

RICHARDSON ISD

0.83

0.87

246909

ROUND ROCK ISD

0.71

0.79

75908

ROUND TOP-CARMINE ISD

0.83

0.78

101920

SPRING BRANCH ISD

0.88

0.94

101919

SPRING ISD

0.90

0.87

79910

STAFFORD MUNICIPAL SCHOOL DISTRICT

0.97

0.92

20906

SWEENY ISD

0.73

0.79

129906

TERRELL ISD

0.99

0.96

84906

TEXAS CITY ISD

0.83

0.81

181906

WEST ORANGE-COVE CONS ISD

1.02

0.99

   *Missing data prevented the calculation of cost index values for three very small districts

Appendix Table 1

Cost Index

District

Code

Cost Index Values for Plaintiff Districts*

Calculated on the Basis of Achieving the 55 and 70 Percent Passing Rate Standards
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Minimum

Maximum

Variable

Mean

Deviation

Value

Value

Per pupil expenditures, 2001-02 (excludes transportation and food)

$6,826

$1,432

$4,412

$20,493

2001-02 TAAS passing rate, converted to TAKS 2005 standard

53.3

10.9

18.5

88.2

Composite lagged TAAS pass rate, 2000-01

91.2

5.0

63.7

99.8

Percent of graduates who performed above criteria on SAT or ACT

12.9%

8.5%

0.0%

57.2%

Passing rate on state-defined alternative assessment

71.4

14.4

6.7

100

Annual retention rate 

99.5

0.6

96.3

100

Teacher wage index (monthly wage)

$2,400

$125

$2,176

$2,777

Percent of students eligible for free and reduced price lunch

47.3%

18.9%

2.5%

98.1%

Percent of students with learning or speech disabilities

10.8%

3.0%

3.6%

23.9%

Percent of students with other disabilities

3.1%

1.5%

0.2%

24.5%

Percent of students who are black

8.8%

12.5%

0.0%

84.3%

Percent of students who are Hispanic

30.1%

27.2%

0.2%

99.8%

Percent of students with limited English proficiency

10.8%

9.2%

0.0%

58.9%

Percent of students enrolled in high school

29.6%

3.4%

19.9%

58.5%

Student enrollment

4,874

13,148

186

210,670

Herfindahl (efficiency) index

0.608

0.220

0.000

0.887

Descriptive Statistics, 827 K-12 School Districts

Table 1

 

[image: image4.wmf]Independent variables

Coefficient

t-statistic

Intercept

-5.71

-0.96

2001-02 TAAS passing rate, converted to TAKS 2005 standard

2.28*

2.68

Composite lagged TAAS pass rate, 2000-01

-0.03*

-3.73

Percent of graduates who performed above criteria on SAT or ACT

0.059

0.19

Passing rate on state-defined alternative assessment

0.006

1.59

Annual retention rate 

0.104

1.62

Teacher wage index (in logs)

0.859*

4.06

Percent of students eligible for free and reduced price lunch

0.424*

4.26

Percent of students who are black

0.350*

4.22

Percent of students who are Hispanic

0.312*

4.89

Percent of students with learning or speech disabilities

1.20*

2.51

Percent of students with other disabilities

-0.43

-0.34

Percent of students with other disabilities squared

2.71

0.28

Percent of students with limited English proficiency

-.645*

-2.90

Percent of students with limited English proficiency squared

0.499

1.43

Percent of students enrolled in high school

-0.464**

-1.88

Log of student enrollment

-.286*

-6.16

Square of log of student enrollment

.013*

5.69

Herfindahl (efficiency) index (in logs)

-.008

-0.96

Sum of squared residuals

* indicates statistically significant at the 5% level

** indicates statistically significant at the 10% level

12.086

Table 2

Education Cost Function, 2001-02

827 K-12 School Districts

Dependent variable: Log of expenditures per pupil
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1.00

1.00

Standard Deviation

0.30

0.27

Minimum

0.53

0.64

Maximum

3.54

3.34

At 10th Percentile

0.74

0.77

At 90th Percentile

1.28

1.27

Percent Passing Rate

Percent Passing Rate

Distribution of Education Cost Indicies

Table 3

Cost Index With 55

Cost Index With 70


[image: image6.wmf]ALAMO HEIGHTS ISD

$0

$2,055,706

$2,055,706

ALLEN ISD

0

4,531,412

4,531,412

ARGYLE ISD

0

590,616

590,616

AUSTIN ISD

35,742,480

35,742,480

114,599,792

BECKVILLE ISD

165,613

226,747

226,747

CARROLLTON-FARMERS BRANCH ISD

0

10,442,532

10,442,532

CARTHAGE ISD

872,959

872,959

2,743,827

COLLEGE STATION ISD

0

3,516,417

3,516,417

COPPELL ISD

0

4,214,917

4,214,917

DALLAS ISD

197,990,688

197,990,688

688,896,000

DEER PARK ISD

0

4,948,399

4,948,399

FAIRFIELD ISD

0

832,426

832,426

GRAFORD ISD

175,384

175,384

574,946

GRAPEVINE-COLLEYVILLE ISD

0

5,801,109

5,801,109

HALLSVILLE ISD

0

1,479,697

1,479,697

HIGHLAND PARK ISD

0

2,724,927

2,724,927

HOUSTON ISD

157,439,312

157,439,312

522,921,312

HUMBLE ISD

0

9,538,272

9,538,272

KATY ISD

0

15,579,817

15,579,817

KAUFMAN ISD

0

1,304,058

1,304,058

LA PORTE ISD

0

3,165,561

3,165,561

LAKE TRAVIS ISD

0

2,031,912

2,031,912

LEWISVILLE ISD

0

16,437,139

16,437,139

LUBBOCK ISD

6,857,729

13,738,216

13,738,216

MARBLE FALLS ISD

791,354

1,368,652

1,368,652

MCCAMEY ISD

367,163

367,163

1,265,624

MIAMI ISD

34,078

63,132

63,132

NORTH EAST ISD

0

24,620,266

24,620,266

NORTHSIDE ISD

12,622,057

12,622,057

39,025,036

NORTHWEST ISD

0

2,198,897

2,198,897

PEARLAND ISD

0

4,958,388

4,958,388

PLANO ISD

0

20,967,580

20,967,580

PORT NECHES-GROVES ISD

0

1,689,799

1,689,799

RICHARDSON ISD

0

16,340,962

16,340,962

ROUND ROCK ISD

0

13,966,097

13,966,097

ROUND TOP-CARMINE ISD

52,241

96,779

96,779

SPRING BRANCH ISD

0

16,327,453

16,327,453

SPRING ISD

4,522,085

4,522,085

13,984,612

STAFFORD MUNICIPAL SCHOOL DISTRICT

556,797

1,341,277

1,341,277

SWEENY ISD

0

917,666

917,666

TERRELL ISD

1,154,682

1,154,682

3,611,376

TEXAS CITY ISD

1,526,398

1,526,398

4,803,221

WEST ORANGE-COVE CONS ISD

2,215,361

2,215,361

7,338,915

*Calculations could not be made for three very small plaintiff districts because of missing data.

**See text for a description of the three definitions.

District Name

Definition 2

Definition 3

(in 2004 dollars)

Definition 1

Appendix Table 2

Additional Costs of Meeting Passing Rate Standards for Plaintiff Districts*

Calculated Using Three Alternative Definitions of the 55 Percent Passing Rate Standard**



[image: image7.wmf]ALAMO HEIGHTS ISD

$0

$458

$458

ALLEN ISD

0

390

390

ARGYLE ISD

0

535

535

AUSTIN ISD

467

467

1,498

BECKVILLE ISD

400

548

548

CARROLLTON-FARMERS BRANCH ISD

0

419

419

CARTHAGE ISD

291

291

916

COLLEGE STATION ISD

0

474

474

COPPELL ISD

0

435

435

DALLAS ISD

1,210

1,210

4,212

DEER PARK ISD

0

440

440

FAIRFIELD ISD

0

518

518

GRAFORD ISD

483

483

1,584

GRAPEVINE-COLLEYVILLE ISD

0

419

419

HALLSVILLE ISD

0

397

397

HIGHLAND PARK ISD

0

464

464

HOUSTON ISD

747

747

2,482

HUMBLE ISD

0

378

378

KATY ISD

0

419

419

KAUFMAN ISD

0

405

405

LA PORTE ISD

0

409

409

LAKE TRAVIS ISD

0

467

467

LEWISVILLE ISD

0

401

401

LUBBOCK ISD

237

475

475

MARBLE FALLS ISD

217

375

375

MCCAMEY ISD

731

731

2,521

MIAMI ISD

218

405

405

NORTH EAST ISD

0

464

464

NORTHSIDE ISD

192

192

593

NORTHWEST ISD

0

388

388

PEARLAND ISD

0

443

443

PLANO ISD

0

428

428

PORT NECHES-GROVES ISD

0

345

345

RICHARDSON ISD

0

464

464

ROUND ROCK ISD

0

428

428

ROUND TOP-CARMINE ISD

212

392

392

SPRING BRANCH ISD

0

502

502

SPRING ISD

185

185

572

STAFFORD MUNICIPAL SCHOOL DISTRICT

192

463

463

SWEENY ISD

0

423

423

TERRELL ISD

276

276

865

TEXAS CITY ISD

266

266

836

WEST ORANGE-COVE CONS ISD

651

651

2,157

*Calculations could not be made for three very small plaintiff districts because of missing data.

**See text for a description of the three definitions.

Appendix Table 3

Additional Costs Per Student of Meeting Passing Rate Standards for Plaintiff Districts*

Calculated Using Three Alternative Definitions of the 55 Percent Passing Rate Standard**

District Name

Definition 1

Definition 2

Definition 3

(in 2004 dollars)
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Weighted

Quintiles

1(lowest)

133

0.73

0.53

1.03

2

256

0.88

0.67

1.56

3

283

0.98

0.72

1.69

4

214

1.19

0.81

2.52

5 (highest)

82

1.39

0.93

3.54

Total

968

1.00

0.53

3.54

Student

Weighted

Quintiles

1(smallest)

775

1.03

0.55

3.54

2

125

0.87

0.53

1.40

3

40

0.92

0.54

1.17

4

20

0.84

0.61

1.33

5 (largest)

8

1.02

0.69

1.32

Total

968

1.00

0.53

3.54

Table 4

Cost Index Values by Poverty Quintiles

Number of

Cost Index Values



Districts

Average

Minimum

Maximum

School

Table 5

Cost Index Values by District Size Quintiles



Number of

Cost Index Values

School

Districts

Average

Minimum

Maximum
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1,653.0

456.5

405

441

Definition 2

2,442.0

671.8

598

649

Definition 3

6,170.9

1,734.8

1,511

1,676

Source:  

See text.

Definition 

of Standard

60 Percent

2,519.2

673.8

617

651

70 Percent

4,665.2

1,205.9

1,143

1,165

90 Percent

10,059.0

2,613.0

2,464

2,525

Source:  

See text.

(Millions of 2004 dollars)

(Millions of 2004 dollars)

Table 6

Additional Costs of Meeting the 55 Percent Passing Rate Standard

Additional Cost

Costs per Pupil

Table 7

Additional Costs of Meeting 60, 70, and 90 Percent

All Districts

Plaintiff Districts

All Districts

Plaintiff Districts

Passing Rate Standards

All Districts

Plaintiff Districts

All Districts

Plaintiff Districts

Additional Cost

Costs per Pupil

(Millions of 2004 dollars)

(Millions of 2004 dollars)
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$0

$724,327

$5,045,946

ALLEN ISD

0

2,473,630

11,456,227

ARGYLE ISD

0

0

997,641

AUSTIN ISD

57,736,524

104,317,144

208,814,944

BECKVILLE ISD

180,433

447,611

1,047,001

CARROLLTON-FARMERS BRANCH ISD

4,482,424

13,243,671

39,635,880

CARTHAGE ISD

1,627,591

3,225,750

6,811,057

COLLEGE STATION ISD

0

0

6,849,601

COPPELL ISD

0

0

7,112,872

DALLAS ISD

256,137,616

379,284,160

655,552,640

DEER PARK ISD

0

2,469,791

14,350,918

FAIRFIELD ISD

442,831

1,406,313

3,567,787

GRAFORD ISD

257,712

432,067

823,213

GRAPEVINE-COLLEYVILLE ISD

0

0

9,974,391

HALLSVILLE ISD

0

1,552,377

5,238,895

HIGHLAND PARK ISD

0

0

2,844,588

HOUSTON ISD

222,490,672

360,256,512

669,320,512

HUMBLE ISD

3,100,651

11,745,735

35,794,856

KATY ISD

0

6,031,180

38,448,576

KAUFMAN ISD

660,399

2,167,131

5,547,333

LA PORTE ISD

1,061,001

3,909,478

11,892,750

LAKE TRAVIS ISD

0

0

3,679,926

LEWISVILLE ISD

0

7,501,897

46,852,176

LUBBOCK ISD

9,863,045

25,966,336

62,092,000

MARBLE FALLS ISD

1,019,128

2,626,266

6,231,721

MCCAMEY ISD

481,471

723,554

1,266,640

MIAMI ISD

46,192

120,262

286,429

NORTH EAST ISD

14,656,632

32,660,784

95,122,384

NORTHSIDE ISD

29,277,174

64,549,360

143,678,896

NORTHWEST ISD

894,132

2,771,206

8,325,841

PEARLAND ISD

0

1,757,960

12,175,048

PLANO ISD

0

0

46,442,624

PORT NECHES-GROVES ISD

375,359

2,019,121

6,269,570

RICHARDSON ISD

0

17,142,872

57,854,564

ROUND ROCK ISD

0

9,099,455

42,981,996

ROUND TOP-CARMINE ISD

70,811

184,355

439,082

SPRING BRANCH ISD

0

15,207,016

55,569,516

SPRING ISD

10,438,590

22,968,878

51,079,524

STAFFORD MUNICIPAL SCHOOL DISTRICT

924,739

2,493,880

6,014,092

SWEENY ISD

0

801,393

3,061,118

TERRELL ISD

2,266,816

4,622,093

9,905,921

TEXAS CITY ISD

2,814,958

5,543,869

11,665,904

WEST ORANGE-COVE CONS ISD

3,152,900

5,138,462

9,592,901

*Calculations could not be made for three very small plaintiff districts because of missing data.

**See text for a description of these standards.

Appendix Table 4

Additional Costs of Meeting Passing Rate Standards for Plaintiff Districts*

Calculated Using the 60, 70, and 90 Percent Passing Rate Standards**

District Name

60 Percent

70 Percent

90 Percent

(in 2004 dollars)



References

Andrews, Matthew, William Duncombe, and John Yinger. 2002. "Revisiting Economies of Size in Education:  Are We Any Closer to a Consensus?" Economics of Education Review 21 (June): 245-262.

Baker, Bruce D., Lori Taylor, and Arnold Vedlitz. 2004. “Measuring Educational Adequacy in Public Schools,” A report prepared for the Texas Legislature Joint Committee on Public School Finance, The Texas School Finance Project.  Available at http://www.capitol.state.tx.us/psf/reports.htm.

Bureau of Labor Statistics. 2004. “Employment Cost Index; Historical Listing,” Washington, DC: Office of Compensation Levels and Trends, April 29.  Available at http://www.bls.gov/web/echistry.pdf.

Deller, Steven C., and Edward Rudnicki. 1993. “Production Efficiency in Elementary Education: The Case of Maine Public Schools,” Economics of Education Review 12 (March): 45-57.

Downes, Thomas A. and Thomas F. Pogue. 1994. “Adjusting School Aid Formulas for the Higher Cost of Educating Disadvantaged Students.” National Tax Journal 47 (1): 89-110.

Duncombe, William and Anna Lukemeyer. 2002. “Estimating the Cost of Educational Adequacy: A Comparison of Approaches,” Paper presented at the Annual Conference of the American Education Finance Association, March. Available at http:// www-cpr.Maxwell.syhr.edu/faculty/duncombe/special%20report/costofedu- cadeq.pdf.

Duncombe, William, Anna Lukemeyer, and John Yinger. 2004. “Education Finance Reform in New York: Calculation the Cost of a ‘Sound Basic Education’ in New York City,” Policy Brief, No. 28, Syracuse: Center for Policy Research, The Maxwell School, Syracuse University.

Duncombe, William, John Ruggiero, and John Yinger. 1996.  "Alternative Approaches to Measuring the Cost of Education." in Holding School Accountable; Performance-Based Reform in Education, edited by Helen F. Ladd, Washington, D.C.: The Brookings Institution: 327-356.

Duncombe, William and John Yinger. 1998. School Finance Reform: Aid Formulas and Equity Objectives,” National Tax Journal 51, no. 2 (June): 239-262.

Gronberg, Timothy J., Dennis W. Jansen, Lori L. Taylor, and Kevin Booker. 2004. “School Outcomes and School Costs: The Cost Function Approach,” A report prepared for the Texas Legislature Joint Committee on Public School Finance, The Texas School Finance Project.  Available at http://www.capitol.state.tx.us/ psf/reports.htm.

Gutherie, James W. and Ricahrd Rothstein. 1999. “Enabling ‘Adequacy’ to Achieve Reality: Translating Adequacy into State School Finance Distribution Arrangements,” in H. F. Ladd, R. Chalk, and J. Hansen, eds., Equity and Adequacy in Educational Finance: Issues and Perspectives, Washington, DC: National Academy Press, pp. 209-259.

Hoxby, Caroline M. 2000. “Does Competition among Public Schools Benefit Students and Taxpayers?” American Economic Review 90 (December): 1209-1238.

Imazeki, Jennifer and Andrew Reschovsky. 2004. “School Finance Reform in Texas: A Never Ending Story?” in Helping Children Left Behind:  State Aid and the Pursuit of Educational Equity, ed. John Yinger, Cambridge, MA: MIT Press.

McCarty, Therese A., and Suthathip Yaisawarng. 1993. “Technical Efficiency in New Jersey school districts,” in The Measurement of Productive Efficiency: Techniques and Applications, ed. Harold O. Fried, C. A. Knox Lovell, and Shelton S. Schmidt, New York: Oxford University Press.

Reschovsky, Andrew and Jennifer Imazeki. 2001. “Achieving Educational Adequacy through School Finance Reform,” Journal of Educational Finance 26: (Spring): 373-396.

Reschovsky, Andrew and Jennifer Imazeki. 2003. “Let No Child Be Left Behind: Determining the Cost of Improving Student Performance,” Public Finance Review 31 (May): 263-290.

Smith, James R. and Richard C. Seder. 2004. “Estimating the Cost of Meeting State Education Standards,” draft report, Davis, CA: Management Analysis and Planning, Inc., May 3.

Taylor, Lori. 2000. “The Evidence on Government Competition,” Economic and Financial Review, Federal Reserve Bank of Dallas, Second Quarter.

 

Taylor, Lori. 2004. “Adjusting for Geographic Variations in Teacher Compensation: Updating the Texas Cost-of-Education Index,” A report prepared for the Texas Legislature Joint Committee on Public School Finance, The Texas School Finance Project.  Available at http://www.capitol.state.tx.us/ psf/reports.htm.

Texas Commissioner of Education. 2004.  “Accountability System for 2004 and Beyond; Preliminary Decisions,” Austin: Commissioner of Education, March.

U.S. Department of Education. 2002. The No Child Left Behind Act of 2001: The Public Law print of PL 107-110. Available at http://www.ed.gov/policy/elsec/leg/esea02/ index.html?exp=0.

U.S. Department of Education, 2003. Texas Consolidated State Application Accountability Workbook for State Grants under Title IX, Part C, Section 9302 of the Elementary and Secondary Education Act (Public Law 107-110), Washington, DC: Office of Elementary and Secondary Education, July 2.

� Panelists were asked to design educational program that would meet various educational goals that are specified in Texas statute.  One example of these statutory mandates is the following statement from the Texas Education Code § 4.001(a) that requires that all school districts provide “all Texas children…access to a quality education that enables them to achieve their potential and fully participate now and in the future in the social, economic, and education opportunities of our state and nation.”


� In algebraic terms, a cost function can be represented by the following equation: Eit = h(Sit, Pit, Zit, Fit,( it, uit), where per pupil expenditures, Eit, are specified as a function of public school outputs, Sit, a vector of input prices, Pit, the characteristics of the student body, Zit, other characteristics of the school district such as its size, Fit, a vector of unobserved characteristics of the school district, (it, and a random error term uit


� Actual operating expenditure data were provided by the Texas Education Agency and include spending in the following “object series”: payroll, professional and contracted services, supplies and materials for maintenance and operations, and other operating costs. Recapture costs are excluded.


� In their cost function estimate Gronberg et al. (2004) also employ a value-added approach. However, they calculate the change in student performance over a two-year period.


� In addition, the 2002 administration of the TAKS was not subject to the standards of the accountability system, making it difficult to compare those results with performance on later tests that carry more severe consequences.


� Because testing was not done in the 9th grade, to create a true value-added measure we would need test score results for grades 4 through 7 in academic year 2000-01 and for grade 8 in 1999-2000.   As we did not have access to precisely these data, we used as our lagged test score variable, the average passing rate on the TAAS reading and mathematics exams administered to students in grades 3 through 8 and 10 in 2000-01.  Although these data do not perfectly match the cohort of students for whom we have test score data in 2001-02, they provide a good proxy and they provide a good indicator of the average student performance in each school district in the previous year.  It is also important to note that the data we use are exactly the data used by the state’s accountability system to calculate acceptable annual yearly progress.


� The raw score that a student needs to achieve in order to be considered passing is at a different cutoff for the TAKS than for the TAAS.


� Although the accuracy of the dropout rate has been questioned, we decided to include these data in our analysis primarily because dropout rates are part of both the state and NCLB accountability standards, and efforts to reduce dropout rates (or increase retention rates) will presumably contribute to the costs of education.


� The 1100 criterion for the SAT and the 24 for the ACT were established by the Texas Education Agency. 


� As instruments for the endogenous school output variables, we draw upon a set of variables that are related to the demand for public education.  Following a long literature on the determinants of local government spending, we model the demand for public education as a function of school district residents' preferences for education, their incomes, the tax prices they face for education spending, and the intergovernmental aid their school district receives.  To the extent that the median voter model provides a reasonable explanation for school district spending decisions, it is appropriate to use median income and the tax price faced by the median voter as instruments. The tax-price variable measures the share of each extra dollar of spending per pupil that comes from the property tax. For each school district, the value of the tax price depends on the parameters of the state’s Foundation School Program and on the district’s property value per weighted student.  We also include as instruments several socioeconomic variables that may be related to the preferences for public education.  These include the percentage of households with children, the percentage of household heads who are homeowners, and the percentage of adults who have earned a four-year college degree.





� Cost function studies that have found that school districts with high concentrations of students with these characteristics face higher than average costs include Downes and Pogue (1994), Duncombe, Ruggiero, and Yinger (1996), Duncombe and Yinger (1998), and Reschovsky and Imazeki (2003, 2004).  


� These are the same measures of disability used by Gronberg et al. (2004).


� See, for example, Duncombe, Ruggiero and Yinger (1996), McCarty and Yaisawarng (1993), and Deller and Rudnicki (1993).


� A Herfindahl index for school districts in county k can be calculated using the following formula:


Herfindahl Index = � EMBED Equation.3  ���


For a county with just one district and no competition, the index will equal zero.  For a county with n equally-sized districts, the index will equal 1 – 1/n. Thus, the index approaches 1 as the number of districts, and presumably competition, increases.


� The data for the lagged test scores are for 2000-01.


� In addition to the 975 K-12 districts, there are also 65 elementary and high school districts, for a total of 1040 districts.


� We weighted all variables by district enrollment.


� We calculate our cost index for 968 school districts.  These districts educate 99.6 percent of all public school students in Texas.  We are able to calculate cost index values for more districts that we use in estimating our cost function because we include districts that are missing one of the outcome values.  For the alternative assessment test, the SAT/ACT measure, and the retention rate variable, we substitute the average values-something we do anyway in calculating the cost index.  For districts missing the TAAS score, we set it equal to the sample average (TAKS converted) rate of 53.3.  


� We chose an annual increase equal to three percentage points because it appears that the statewide average increase in TAAS passing rates between 2000-01 and 2001-02 corresponds to an approximately three percentage point increase in the TAKS passing rate.


� Additional costs and costs per student for the plaintiff districts are displayed in Appendix Tables 2 and 3.


� The combined enrollment of the 3 plaintiff districts for which we were not able to estimate costs is 279 students.


� The additional costs and the costs per student in the plaintiff districts of achieving these three passing rate standards are displayed in Appendix Tables 4 and 5.


� Twenty-seven of the plaintiff districts in the West Orange-Cove v. Nelson court case have overall passing rates above 55 percent.  In almost all of these school districts, the passing rates for some or all of the sub-groups are below the overall rate.





�[JI]!!! The difference for WI is not nearly as big!





[image: image11.wmf]ALAMO HEIGHTS ISD

$0

$161

$1,123

ALLEN ISD

0

213

986

ARGYLE ISD

0

0

904

AUSTIN ISD

755

1,364

2,729

BECKVILLE ISD

436

1,081

2,529

CARROLLTON-FARMERS BRANCH ISD

180

531

1,589

CARTHAGE ISD

543

1,077

2,274

COLLEGE STATION ISD

0

0

923

COPPELL ISD

0

0

735

DALLAS ISD

1,566

2,319

4,008

DEER PARK ISD

0

220

1,277

FAIRFIELD ISD

275

875

2,219

GRAFORD ISD

710

1,190

2,268

GRAPEVINE-COLLEYVILLE ISD

0

0

721

HALLSVILLE ISD

0

417

1,407

HIGHLAND PARK ISD

0

0

485

HOUSTON ISD

1,056

1,710

3,177

HUMBLE ISD

123

465

1,418

KATY ISD

0

162

1,033

KAUFMAN ISD

205

673

1,724

LA PORTE ISD

137

505

1,536

LAKE TRAVIS ISD

0

0

846

LEWISVILLE ISD

0

183

1,144

LUBBOCK ISD

341

897

2,146

MARBLE FALLS ISD

279

720

1,708

MCCAMEY ISD

959

1,441

2,523

MIAMI ISD

296

771

1,836

NORTH EAST ISD

276

616

1,794

NORTHSIDE ISD

445

981

2,184

NORTHWEST ISD

158

489

1,470

PEARLAND ISD

0

157

1,087

PLANO ISD

0

0

949

PORT NECHES-GROVES ISD

77

412

1,278

RICHARDSON ISD

0

486

1,642

ROUND ROCK ISD

0

279

1,318

ROUND TOP-CARMINE ISD

287

746

1,778

SPRING BRANCH ISD

0

467

1,708

SPRING ISD

427

940

2,091

STAFFORD MUNICIPAL SCHOOL DISTRICT

319

861

2,076

SWEENY ISD

0

369

1,409

TERRELL ISD

543

1,107

2,372

TEXAS CITY ISD

490

965

2,031

WEST ORANGE-COVE CONS ISD

927

1,510

2,819

*Calculations could not be made for three very small plaintiff districts because of missing data.

**See text for a description of these standards.

Appendix Table 5

Additional Costs Per Student of Meeting Passing Rate Standards for Plaintiff Districts*

Calculated Using the 60, 70, and 90 Percent Passing Rate Standards**

District Name

60 Percent

70 Percent

90 Percent

(in 2004 dollars)
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