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This study examines public schools in the St. Louis Metropolitan area.  Using district-level data we find that districts with higher per-pupil spending, a smaller percentage of black students, lower childhood poverty rates, and more qualified teachers (as measured by experience and advanced degrees) have higher mean ACT scores.  We also examine dropout rates, and the percent of students continuing to a four-year college.  We next merge this district-level data with individual school-level outcome data and the percentage of students at each school that qualify for reduced-price lunches.  The outcomes studied are the school's average score on Missouri's MAP math exam, the percentage of the school's students that meet state-level standards for proficiency, and the school's rank in the state.  Controlling for other factors, we consistently find that schools with a higher percentage of students eligible for reduced-price lunches perform worse for these three outcomes.  The district-level variables vary in their significance, but typically have the expected sign. 
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The impact of differences in the amount of spending by school districts on academic achievement has been the subject of long-standing policy debates.  Many states have moved toward a policy of intrastate redistribution in order to achieve some level of equality in spending across districts.  The purpose of this paper is to examine the impact of different spending levels across districts in the St. Louis metropolitan area which encompasses schools in both Illinois and Missouri.  There is a large variation in spending among districts with some districts spending in excess of $10,000 per pupil while others are spending less than $5,000 per pupil.
  The differences in spending within and across these two states is attributable to two factors: the local property tax base that can be assessed and the existence of court-ordered desegregation payments which have led to large amounts of state-generated tax revenue being transferred into and out of local jurisdictions, predominantly the St. Louis City School district.  How have the different levels of spending affected student achievement in these districts? The more interesting long-range policy question we will eventually investigate examines the impact of future changes in the distribution of resources as the state of Missouri begins to phase out court-ordered desegregation. 

This paper provides the first look at the data set that we will be using to examine the impact of changes in both the desegregation payments, and hence the distribution of resources among the MSA, and the level of student achievement among the schools and districts in the St. Louis area over time.  We also hope to be able to compare these changes to other schools in the St. Louis MSA, located in Illinois, which are unaffected by the desegregation payments. This paper is organized as follows: Section II will briefly discuss the desegregation agreement and the ways in which schools are currently financed.  The previous literature on measuring school performance will also be discussed. Section III will present our framework for examining student achievement and also discusses the data that we are using.  Section IV will present our empirical results and Section V will present our conclusions and directions for further research.

II. Literature Review and School Finance

In both Missouri and Illinois, elementary and secondary education is financed by a combination of state and local revenue. In both states the primary source of funding is local – with local revenue being generated from property taxes. Missouri has a personal property tax, which is collected at the state level, but largely distributed to local governments.  In Illinois, the property tax is the typical real-estate-based tax.

State revenue is primarily generated through income taxes and sales taxes, with some excise taxes.  The amount of state aid in both Missouri and Illinois is formula based.  The basis for Missouri’s formula is that each district has a minimum level of spending (per-qualified pupil based on 1992-1993 levels) and that the state will raise the district to that level if, under the current formula, per-pupil revenue falls short of those values.  However, those values are not equalized across districts.  Spending does vary significantly across districts.
 

In Illinois, the basic aide formula is primarily based on average daily attendance.  There is a minimum level of spending that is provided for in the formula, however, the wealth of the local district is the primary determinant in the availability of resources to the district. State money comes from a combination of state income taxes, revenue from lotteries, river-boat gambling, and other excise taxes such as tobacco. 


In Missouri, that variation in spending across districts has been increasing due to the two major desegregation agreements.
  In the early 1970’s the St. Louis City schools were sued by Minnie Liddell (a parent of a St. Louis City School District student) who claimed that the city and county were fostering a segregated school system.  In 1980, a federal appeals court agreed and initiated court-ordered bussing.  Each day over 12,000 black city school students are transferred out of city schools to county schools.  At the same time, over 1300 white students are bussed into the city’s 26 magnet schools – schools which offer specialized programs such as performing arts, mathematics, etc.  Under the current agreement, the state of Missouri transfers over $160 million dollars per year to the St. Louis City schools.  Even with the passage of a two-thirds of a cent sales tax revenue replacement, there will still be a shortfall in revenue of over $40 million once the desegregation payments end.  In addition, the city schools will have a large net-inflow of students.  How will this increase in students combined with a reduction in revenue translate into an educational experience for local districts?

Hanushek (1986) identifies over 100 articles that have examined the relationship between expenditures and academic achievement.  Because we are dealing with district and school level data as opposed to individual level data, we will be focusing on the typical educational production function model (also referred to as an input-output model).  The educational “production function” differs from those of a traditional labor and capital model in that many of the inputs are beyond the control of the “firm”, in this case, taxpayers.  In our case we have a number of output measures available at the district level: drop-out rates, average ACT score, and percent of graduates going on to a four-year college. The question is one of how do we measure quality?  Fisher (1996) provides an excellent discussion of the problems in measuring school quality.  While it is easy to measure physical inputs into the educational process (teachers, buildings, books, etc.) there are issues that relate to inputs that are provided locally or privately – parental involvement in education, family situation, parents’ education etc.  

We will be examining three levels of variation – within district, across district and across states.
 We use proxies for individual private inputs (parent’s education, income etc) as there is not a sufficient number of observations in the CPS data, for example, to allow us to measure individual school-level demographics.  We do include demographic data at the district level.  We have data on two income measures – the percentage of free lunches provided (at the school level) and also the poverty rate of children at the district level. These two proxy for the “private” inputs into the production process. Tiebout (1956) indicated that individuals generally select themselves into cities (or in our case districts) which tend to reflect their own desires for education and or other public goods and services.  Under the Tiebout Hypothesis, in the extreme case all demands would be uniform, but even allowing for variation, one would expect that within a given school district, educational demands should be relatively similar.  Assuming that there is a positive relationship between the level of education and earnings (as is well documented in the labor literature), one should expect that schools (or districts) with a lower percentage of free lunches and or lower poverty rates should be correlated with greater private inputs into the educational production process.

III. Model and Data

Following the literature (see, for example Hanushek(1979), Aitkin and Longford (1986)), we use a production function to measure the value added by each school (or district).  The general form of the relationship is specified as:

Equation 1                              
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Where Fit represents the vector of individual and family-specific inputs that play a role in the educational process; Cit =  a vector of community variables; Sit is our vector of school (or district) characteristics.


Following Hanushek, Rivkin and Taylor (1996), we assume a linear form of the production function and estimate it at both the district and school level.  Our linear estimation then takes the form:

Equation 2                        
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Where the subscript i represents the district or school and t represents the year.  The variable IL is a dummy which is equal to one if the district is in Illinois, zero otherwise.

Our data consists of both district-level and school-level information.  At the district level, we examine the 103 public school districts in the St. Louis Metropolitan area, 58 in Missouri, and 45 in Illinois.
  The data is from a variety of sources: state, local and national.  Much of the information was gathered by the St. Louis Post-Dispatch as part of a comparison of local schools.
  This information was supplemented with district-level Census data.

For our Family variable, as we mentioned earlier, we use percentage receiving a free or reduced price lunch at the school level and the child poverty rate at the district level.  We expect the coefficient on both of these variables will be negative.  Indicating that better parental resources (private inputs) will increases the achievement of students, all else constant.

For our community variable we use the percentage of the student population that is African American.  Base on the results of other studies (See Hanushek 1986), our a priori  expectation is that this coefficient will be negative.

We include a number of different measures in our vector of school district characteristics.  We use average administrator salary, average class size (at the elementary school level), the percentage of teachers that have been in the district longer than five years, and the percentage of teachers in the district that have masters degrees.  Our final measure of “school quality” is the per-pupil expenditure.  This is a standard measure with the expectation being that a higher level of expenditure should be correlated with a higher level of achievement.


Table 1 summarizes this data.  Note that many variables are missing for some districts.  This reflects data that was inapplicable (e.g., ACT mean for a school district consisting only of grade schools) or unavailable.  The problem of unavailable data is especially acute for the Illinois districts.


The school-level data describe the performance of each Missouri schools' students on standardized tests administered across the state during 4th, 8th and 10th grade.  There are 299 St. Louis area public schools with 4th grade students, 110 with 8th grade students, and 85 with 10th grade students.  Outcome measures for these schools include the school's rank within the state on the exam, the percentage of the students that meet the state-set level for proficiency, and the average score on the MAP math exam.  In addition to matching the school to its district information, discussed above, we obtained the percentage of students in the school that are eligible for reduced-price lunches.  Table 2 summarizes the school-level data.

IV.  Results

The OLS results using the district-level data are presented in Tables 3 through 5. Because of missing data, not all districts are included in all regressions.  The regression described in Table 3 predicts a district's average ACT score (ACTMEAN) using the district's per-pupil spending, economic and demographic characteristics, elementary school class size, administrator's salary and characteristics of the teachers. Two regressions are presented.  The first uses 52 St. Louis Metropolitan area districts in both Illinois and Missouri, and includes a dummy variable for state.  The second uses 43 from Missouri only.  Per-pupil spending is strongly significant in both regressions.
  The estimated coefficient, however, is fairly small.  In the full data set, for an average district, a $1,500 (26%, roughly one standard deviation) increase in per-pupil spending is associated with only a 0.8 (4%) increase in the average ACT score.  The estimated coefficients on PCTBLACK and POV517 are negative and, in the full data regression, significant at the 10% significance level, indicating that, controlling for other factors, districts with a higher proportion of black students and poor students, have lower average SAT scores.  Both variables describing the teachers are significant in the Missouri regression.  The positive signs indicate that more qualified teachers (as measured by experience and degrees) result in higher average ACT scores.  The variable measuring the percentage of teachers with advanced degrees loses its significance when the Illinois districts are included.  The variables measuring class size and administrator salary, and the dummy variable for state are insignificant.


Table 4 uses the same district variables, but analyzes dropout rates.  None of the variables are significant in the Missouri regression.  In the full data regression, Illinois shows significantly lower dropout rates.  Districts in Illinois have a dropout rate that is 3.1 percentage points lower than similar districts in Missouri.  Elementary school class size is marginally significant in the full regression.


Table 5 analyzes the percent of a district's graduates that proceed to four-year colleges.  Only administrator salary is significant in the Missouri regression.  Its estimated coefficient indicates that, controlling for other factors, districts with higher administrator salaries have higher values for PCTCOLL.  Although the estimated coefficient of the dummy variable indicates no difference in PCTCOLL between Missouri and Illinois schools, including the Illinois schools creates a positive and significant coefficient for per-pupil spending.  The estimated coefficient indicates that, controlling for other factors, a $1,500 increase in SPENDING is associated with a 4.4 percentage point increase in the proportion of students going to a four-year college.  None of the other variables enter with significant coefficients.


Tables 6 through 8 use the Missouri school-level data merged with the district-level data used above.  Again, because of missing data, not all schools are included in all regressions.  Table 6 describes the regressions of school performance on the MAP Math exam on district-level data and the percentage of students eligible for reduced-price lunches.  Three different regressions are presented, representing 282 schools with a fourth grade, 98 schools with an eighth grade, and 70 schools with a tenth grade.  The only variable significant in all three regressions is LUNCH.  The estimated coefficient indicates that a ten percentage point increase in the proportion of students at the school that qualify for reduced-price lunches is associated with a 5.8 to 9.0 decrease in the school's average performance in the MAP Math test.  This represents about a fairly small one percent drop.  It must be pointed out that LUNCH is also the only variable in these regressions that is measured at the school level (the same level as the dependent variable is measured).  All other exogenous variables are measured at the district level.


PCTBLACK, SIZEE and PCTMAS are significant in the fourth grade and eighth grade regressions.  The estimated coefficients indicate that, controlling for other factors, schools with a smaller percentage of black students, smaller class sizes and a greater percentage of teachers with a masters degree have higher math scores.

POV517 and SALARYA are significant only in the fourth grade regression.  The estimated coefficients indicate that, controlling for other factors, schools with higher administrator salaries have higher test scores.  The estimated sign for POV517 indicates a counterintuitive result, that a school in a district with a higher childhood poverty rate will have higher test scores.

Table 7 presents similar results for the schools' proficiency rates.  LUNCH and SPENDING are significant in at all three grade levels.  The estimated coefficients indicate that a $1,500 increase in per-pupil spending in the district will result in a 2 to 4 percentage point increase in the proportion of students meeting state proficiency.  They also indicate that, controlling for other factors, a ten percentage point increase in the proportion of students qualifying for reduced-price lunches will be associated with a 2.3 to 5.1 percentage point decrease in the proportion of students meeting proficiency.

PCTMAS is significant in the tenth and fourth grade regressions.  The estimated coefficient indicates that, controlling for other factors, schools in districts that have a higher percentage of teachers with a masters degree also have higher proficiency rates.

PCTBLACK, POV517, SIZEE and SALARYA are significant only in the fourth grade regression.  The estimated coefficients indicate that, controlling for other factors, schools in districts with a smaller percentage of black students, a higher percentage of children in poverty, smaller elementary school class sizes and higher administrator salaries have higher proficiency rates.

Table 8 describes the results when analyzing the schools' rank in the state.  Only the variable LUNCH enters with a significant coefficient in all three grade levels.  The estimated coefficients indicate that schools with a higher proportion of students eligible for reduced-price lunches are ranked at a lower place among Missouri schools.  Controlling for other factors, a ten percentage point increase in the proportion that are eligible is associated with a 49 to 101 place drop in the school's rank.

SPENDING and PCTMAS are significant in two of the three regressions.  The estimated coefficients indicate that, controlling for other factors, schools in districts with higher per-pupil spending, and a greater percentage of teachers with masters degrees are ranked higher.

PCTBLACK, POV517 and SALARYA are significant in only the fourth grade regression.  The estimated coefficients indicate that schools located in districts with a smaller percentage of black students, higher childhood poverty rates and higher administrator salaries are ranked higher.

V. Summary and Conclusions


This study uses a combination of district-level and school-level data from public schools in the St. Louis Metropolitan area to examine the role of district and school characteristics on various outcomes.  Using district-level data we find that, in general, controlling for other factors, districts with higher per-pupil spending, a smaller percentage of black students, lower childhood poverty rates, and more qualified teachers (as measured by experience and advanced degrees) have higher mean ACT scores.  Again using district-level data, we find few significant relationships between a district's characteristics and the dropout rate.  Finally, we find that, in general, controlling for other factors, schools with higher administrator salaries and higher per-pupil spending have higher rates for graduates continuing on to a four-year college.


We next merge this district-level data with individual school-level outcome data and the percentage of students at each school that qualify for reduced-price lunches.  The outcomes that are studied are the school's average score on Missouri's MAP math exam, the percentage of school's students that meet state-level standards for proficiency, and the school's rank in the state.  Controlling for other factors, we consistently find that schools with a higher percentage of students eligible for reduced-price lunches perform worse for these three outcomes.  The state-level variables vary in their significance, but typically have the expected sign.  The one exception is childhood poverty.  Often, controlling for the other factors, higher poverty rates in the school's district are associated with better outcomes.  Interpreting this result is not straightforward, as the regression already controls for the school's poverty level through the LUNCH variable.


We anticipate extending this study by including some information on private schools, and by collecting this data in future years, and continuing our analysis with a panel. 
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Table 1: District-Level Data (Means, with Standard Deviations in Parenthesis)

Variable Name
Definition
MO
IL

Outcome Measures




DROPOUT
Dropout rate
5.34

(3.48)
4.11

(2.52)

PCTADV
Percent of students taking advanced placement
23.24

(19.27)
16.26

(21.23)

PCTACT
Percent of students taking ACT exam
48.48

(19.50)
50.05

(17.69)

ACTMEAN
Mean ACT score
21.35

(1.45)
21.37

(2.30)

PCTCOLL
Percent of students continuing to 4-year college
32.68

(21.86)
33.43

(17.67)

Financial Measures




SPENDING
Spending per pupil ($'s)
5,593

(1,497)
5,135

(1,084)

TAXRATE
Total tax rate
3.71

(0.81)
3.53

(1.18)

PCTTAX
Percent of revenue from local taxes
53.92

(17.09)
38.04

(14.45)

SALARYT
Average annual teacher salary ($'s)
35,519

(6,080)
38,011

(6,017)

SALARYA
Administrator annual salary ($'s)
63,320

(10,591)
80,309

(104,041)

SALARYS
Superintendent annual salary ($'s)
95,540

(24,013)
77,881

(13,755)

Size Measures




ENROLL
Enrollment
5,594

(7,759)
2,107

(2,446)

GROW10
Ten-year growth rate (%)
15.28

(21.30)
11.56

(19.71)

SIZEE
Average class size: elementary schools
20.77

(3.23)
22.03

(3.29)

SIZEM
Average class size: middle schools
21.44

(4.33)
21.46

(3.93)

SIZEH
Average class size: high schools
21.00

(4.53)
17.62

(3.73)

Teaching Measures









PCT5
Percent of teachers with at least 5 years experience
70.01

(16.17)
71.22

(15.07)

PCTMAS
Percent of teachers with masters degree
50.20

(15.12)
32.65

(12.37)

TEACHABS
Average annual number of teacher absences
6.54

(2.70)
5.85

(2.57)

Demographic Measures




PCTWHITE
Percent of students that are white
74.02

(34.29)
80.79

(27.62)

PCTBLACK
Percent of students that are black
18.22

(26.96)
15.82

(25.49)

POV517
Portion of district's population age 5-17 that are poor
0.127

(0.108)
0.136

(0.128)

n
Full sample size
59
45

Table 2: MO School-Level Data (Means, with Standard Deviations in Parenthesis)

Variable Name
Definition
4th Grade
8th Grade
10th Grade

RANK
School's rank in state for grade
586.5

(343.1)
278.6

(169.4)
274.5

(168.6)

PROF
Percent of students in grade meeting proficiency
28.66

(18.22)
10.72

(9.29)
6.22

(6.74)

MATH
Average score on MAP math test
630.9

(20.56)
688.5

(25.02)
712.8

(25.4)

LUNCH
Percent of students eligible for reduced-price lunch
43.54

(30.90)
38.79

(28.77)
22.4

(19.06)

n
Full sample size
299
110
85

Table 3: District-Level Regression; Dependent Variable is ACTMEAN

Variable
MO & Illinois Districts
MO Districts Only

INTERCPEPT
22.89***

(1.905)
16.57***

(1.995)

SPENDING
0.000538***

(0.00016)
0.00034***

(0.00013)

PCTBLACK
-0.01602*

(0.00849)
-0.036743***

(0.00804)

POV517
-10.371***

(2.0979)
-1.9059

(2.3359)

SIZEE
-0.0659

(0.0568)
0.01167

(0.0479)

SALARYA
-0.000037

(0.000025)
0.0000032

(0.000022)

PCT5
0.018388*

(0.01086)
0.02577***

(0.00933)

PCTMAS
-0.010441

(0.01451)
0.02706***

(0.0134)

IL
0.082562

(0.49179)


R-Square
0.6638
0.7367

n
52
42

Notes:

Estimated Standard Errors in Parenthesis

* indicates different from zero at the10% significance level

** indicates different from zero at the 5% significance level

*** indicates different from zero at the 1% significance level

Table 4: District-Level Regression; Dependent Variable is DROPOUT

Variable
MO & Illinois Districts
MO Districts Only

INTERCPEPT
6.153

(4.936)
3.697

(6.830)

SPENDING
-0.00013

(0.00046)
-0.00023

(0.00052)

PCTBLACK
0.0290

(0.0245)
0.01748

(0.0321)

POV517
3.750

(6.214)
8.4237

(9.512)

SIZEE
0.2797*

(0.1546)
0.2888*

(0.1729)

SALARYA
-0.00006

(0.00008)
-0.000039

(0.000093)

PCT5
-0.0386

(0.03142)
-0.03394

(0.03739)

PCTMAS
-0.00946

(0.04179)
0.00827

(0.05257)

IL
-3.1079**

(1.420)


R-Square
.3014
0.2617

n
52
42

Notes:

Estimated Standard Errors in Parenthesis

* indicates different from zero at the10% significance level

** indicates different from zero at the 5% significance level

*** indicates different from zero at the 1% significance level

Table 5: District-Level Regression; Dependent Variable is PCTCOLL

Variable
MO & Illinois Districts
MO Districts Only

INTERCPEPT
-51.86**

(22.31)
-87.17**

(26.91)

SPENDING
0.0044**

(0.0021)
0.0031**

(0.0022)

PCTBLACK
0.0168

(0.1192)
-0.0490

(0.1413)

POV517
-20.8992

(28.4646)
20.6297

(37.183)

SIZEE
-0.2799

(0.7398)
0.3289

(0.7709)

SALARYA
0.00087**

(0.00033)
0.0011**

(0.00034)

PCT5
0.1361

(0.1428)
0.1765

(0.1539)

PCTMAS
0.06577

(0.1839)
0.2381

(0.2043)

IL
-0.8103

(6.7011)


R-Square
0.5237
0.5897

n
53
44

Notes:

Estimated Standard Errors in Parenthesis

* indicates different from zero at the10% significance level

** indicates different from zero at the 5% significance level

*** indicates different from zero at the 1% significance level

Table 6: School-Level Regression; Dependent Variable is MATH

Variable
Fourth-Grade Schools
Eighth-Grade Schools
Tenth-Grade Schools

INTERCEPT
624.12***

(13.46)
715.32***

(20.07)
719.89***

(36.74)

SPENDING
0.000692

(0.00077)
0.002175

(0.00157)
0.00296

(0.00233)

PCTBLACK
-0.13076***

(0.0434)
-0.117240

(0.10411)
-0.287654**

(0.13935)

POC517
59.0228***

(14.5020)
31.5839

(29.1153)
54.4342

(42.7810)

SIZEE
-0.9262**

(0.3785)
-0.8494

(0.56377)
-1.6304**

(0.8383)

SALARYA
0.00055***

(0.00016)
0.000098

(0.00027)
-0.000047

(0.00045)

PCT5
-0.03582

(0.06931)
-0.0256

(0.1190)
0.075941

(0.17017)

PCTMAS
0.18086**

(0.08166)
0.06615

(0.1453)
0.55378**

(0.2389)

LUNCH
-0.58121***

(0.05412)
-0.801586***

(0.10586)
-0.904912***

(0.18555)

R-Squared
0.7219
0.7715
0.6438

n
282
98
70

Notes:

Estimated Standard Errors in Parenthesis

* indicates different from zero at the10% significance level

** indicates different from zero at the 5% significance level

*** indicates different from zero at the 1% significance level



Table 7: School-Level Regression; Dependent Variable is PROF

Variable
Fourth-Grade Schools
Eighth-Grade Schools
Tenth-Grade Schools

INTERCEPT
5.625

 (13.019)
-5.4582

(10.003)
-13.63

(12.29)

SPENDING
0.00145*

(0.00075)
0.002795***

(0.000786)
0.00215***

(0.00078)

PCTBLACK
-0.1427***

(0.04200)
-0.02826

(0.05189)
-0.0492

(0.04663)

POC517
66.4294***

(14.0229)
14.2743

(14.509)
17.6779

(14.315)

SIZEE
-0.08116**

(0.36597)
.02865

(0.28095)
0.0290

(0.28052)

SALARYA
0.000523***

(0.000159)
0.000137

(0.000136)
-0.000011

(0.000149)

PCT5
0.002373

(0.06701)
-0.02583

(0.05930)
0.04272

(0.0569)

PCTMAS
0.25542***

(0.07896)
0.03102

(0.07241)
0.16239**

(0.07990)

LUNCH
-0.51218***

(0.05233)
-0.28586***

(0.05276)
-0.2316***

(0.0621)

R-Squared
0.666
0.5875
0.4693

n
282
98
70

Notes:

Estimated Standard Errors in Parenthesis

* indicates different from zero at the10% significance level

** indicates different from zero at the 5% significance level

*** indicates different from zero at the 1% significance level


Table 8: School-Level Regression; Dependent Variable is RANK

Variable
Fourth-Grade Schools
Eighth-Grade Schools
Tenth-Grade Schools

INTERCEPT
1040.99***

(237.41)
285.54

(196.37)
461.49*

(267.38)

SPENDING
-0.018632

(0.013662)
-0.02460*

(0.0131)
-0.030261*

(0.01698)

PCTBLACK
2.5897***

(0.7659)
0.691721

(0.8782)
1.651303

(1.0142)

POC517
-1261.69***

(255.724)
-148.844

(243.422)
-288.707

(311.3753)

SIZEE
8.741

(6.6674)
1.532

(5.1311)
6.8974

(6.1017)

SALARYA
-0.0098***

(0.00290)
-0.000036

(0.002331)
-0.00004

(0.00325)

PCT5
0.4874

(1.222)
-0.2081

(1.0432)
-0.57663

(1.2385)

PCTMAS
-4.5215***

(1.440)
-1.2522

(1.2215)
-4.4647**

(1.7379)

LUNCH
10.0757***

(0.9543)
4.9304***

(0.89238)
5.23397***

(1.3505)

R-Squared
0.6843
0.6494
0.5779

n
282
98
70

Notes:

Estimated Standard Errors in Parenthesis

* indicates different from zero at the10% significance level

** indicates different from zero at the 5% significance level

*** indicates different from zero at the 1% significance level























� Author’s calculations based on data provided by the Missouri and Illinois Departments of Education.


� Within our sample, per-pupil spending ranged from  $10,537 to $3,836 in Missouri districts.


�  Kansas City schools are also subject to court-ordered desegregation.  However, we are going to concentrate only on the St. Louis area in this paper.


�   We will not explicitly examine the across state variation at this stage.  Our report card data contains many missing observations for the Illinois output data.  For this reason will be forced to simply dummy the Illinois schools that we are able to include in the district sample.


�   It is obvious that we are missing the major component of educational ability – it can’t be measured at this stage because we have only a very small number of years (two) in our pooled-cross section.  However, because the data which we are collecting over time will be examining the same set of students  (for the most part – we realize that there will be moves into and out of the system) but we assume these to be random, we will be able to construct a wider panel within which innate ability will be constant and can therefore can be eliminated using fixed-effects estimation.


�  As noted in Hanushek et. al. (1996) the absence of some control for differences in state structure will bias the estimated coefficients in our equations.


� Missouri's Special School District, which services children with  disabilities is excluded from the analysis.


� "Gateway Guide to Schools," St. Louis Post-Dispatch, December 13, 1998, Section G.


� The discussion focuses on two-tailed tests at the 10% significance level.
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