 Towards an Understanding of the Relationships among Student Need, Expenditures and Academic Performance
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Figure 1 illustrates why this research study was conducted.  The figure displays the mean value on the 2000-01 Fourth Grade English Language Arts (ELA) test and shows that academic performance was dramatically different among the six need resource categories developed by the State Education Department. The need resource categories are: New York City; Other Large Cities (Syracuse, Yonkers, Buffalo and Rochester (the Big 4)); High Need Urban Suburban Districts; High Need Rural Districts; Average Need Districts and Low Need Districts.

Purpose


Figure 1 raises a number of questions, concerning academic performance and efforts to improve academic performance.  These questions include:

· Why does academic performance vary so much by need resource category? 

· Does the pattern of spending for instruction differ according to need? Among districts of differing need, are the patterns of instructional expenditures similar or different?

· Do high need districts spend more or less per pupil on instruction than low or average need districts? 

· Since the district categories displayed in Figure 1 are based on need, this suggests that perhaps student need should be addressed. But, how do we quantify student need?  

The purpose of this report is to begin to address these questions. The goal was not so much to develop definitive answers, but rather to gain insight into the relationships that exist among student need, expenditures and academic performance.

Methodology

In developing the methodology for this study, a number of important issues had to be addressed.  These issues are described below.

Defining Need.  The Board of Regents has in recent years emphasized the importance of student need.  But this concern raises two issues from the perspective of this study.  The issues are:

1. How can student need be best measured?

2. Should the pupil count be adjusted to reflect need? If it should, then what adjustment(s) are needed?  In school finance terms, this can be conceptualized as providing a weighting for needy pupils.

Measuring Need.  For this study an assessment of student need that was independent of student performance was desired.  This meant that the measure chosen would be an indicator of socioeconomic status (SES) and would be concerned with measuring poverty.  The only poverty indicators available at the district level which are updated annually would be:

· The percent of K-6 students eligible for a free lunch; or

· The percent of K-6 students eligible for a free or reduced-price lunch.

Although the results of using either measure are similar, it was decided to use the 2000-01 Free Lunch Percent as the indicator of need for this study.  The Free Lunch Percent for a central high school district was estimated from data of the district’s components. 

Developing a Need Weighting.  To incorporate “need” into a student count requires the development of a weighting.  This immediately raises the question of what is the appropriate weighting for need.

William Clune has suggested that educating need pupils costs on average about twice as much as other pupils.
  William Duncombe in a recent statistical study found that the appropriate weighting for pupils in need was 1.0.

Peternick and others
 indicated the desirability of adjusting expenditures per pupil to reflect differences in costs and student need although the need weightings suggested were lower than Clune or Duncombe. The New Ohio Institute recommended class size of 12 in K-4 classroom in high poverty areas.
  This would indicate an additional weighting of approximately 0.8 in New York.

For this report, it was decided to weight need pupils at 1.0. To determine the number of students in need, the pupil count of a district (Duplicated Combined Adjusted Average Daily Membership or DCAADM) was multiplied by the K-6 Free Lunch Percent.  The students in need were then added to the original DCAADM count to create a need adjusted pupil count.

In school  finance the term weighting is usually associated with the quantification of the extra costs associated with providing a specified service.  For this study, however, a weighting should also be considered as an indicator of the need for additional services.

Measuring Academic Performance.  Academic performance was measured using the results of the 2000-01 Elementary English Language Arts exam.  Data were analyzed only for districts with a minimum of five valid scores.  Thus, data for 674 districts were analyzed for the study.  A mean score was determined for the districts in a need resource category.

Expenditures per Pupil.  The expenditure per pupil measure used in the study was instructional expenditures per pupil.  This item consists of the costs associated with maintaining the instructional program of a district divided by a pupil count.

Cost Adjusted Expenditures per Pupil.  For approximately 20 years
 State commissions have recommended the use of a cost index to better reflect the actual spending patterns of districts.  For this study, the cost index previously proposed by the Board of Regents will be used.

A Different Path.  The goal of the study is to develop insights into the relationships that exist among expenditures, student need and academic performance.  Since this study will journey down a research path that has seldom been traveled, it will focus on the relationships that exist at the aggregate level.  By doing so, it will be able to highlight broad trends.  The reader, however, should be aware that these aggregations are not monolithic in nature but are composed of districts that are quite diverse.  Individualistic district behavior will not be captured in this study.

Need and Academic Performance
Figure 2 shows that major differences in the Free Lunch Percent exist among the need resource categories. The figure shows:

· Low need districts (3 percent) and average need districts (16 percent) had noticeably lower percentages of pupils eligible for a free lunch than the other need resource categories;

· High need rural districts had a K-6 Free Lunch Percent (34 percent) that was double that of average need districts;

· High Need Urban Suburban districts had approximately one out of every two K-6 pupils (49 percent) eligible for a free lunch; 

· Big 4 districts (68 percent) and New York City (76 percent) had almost three out of every four K-6 students eligible for a free lunch; and,

· Figure 2 is the mirror image of Figure 1.

Figure 2 illustrates the large variation in student need across school districts in New York State. Low and average need districts, which constitute almost 70 percent of the districts and approximately 43 percent of the students in New York State, have relatively low student poverty.  Conversely, high need districts, which have high rates of student poverty, constitute 30 percent of the State’s school districts and 57 percent of the State’s pupils.
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The Free Lunch Percent is important in understanding the academic performance of districts.  The correlation or relationship between the Free Lunch Percent and the mean  value of districts on the Elementary English Language Arts (ELA) exam was a  -.66. This means that as the percent of K-6 students eligible for a free lunch increases, test performance tends to decline.  Approximately 44 percent of the variance in academic performance can be explained by the Free Lunch Percent.  Hereafter, scores on the Elementary ELA will be referred to as academic performance.
Do Need Resource Categories Differ in Terms of Instructional Expenditures as a Percent of Total Expenditures?

Perhaps the need resource categories differ in terms of the proportion of expenditures spent on providing the instructional program.  Two possibilities seemed particularly likely.  They were: 

1. Higher need districts might designate a noticeably lower percentage of their expenditures to the instructional program, given that academic performance tends to be lower in high need districts; or

2. Higher need districts might designate a noticeably higher percentage of their expenditures to the instructional program in an effort to compensate for student need.

Figure 3 reveals that these expectations were incorrect.  All the need resource categories spend approximately three-fourths of their expenditures on providing the instructional program.  Any differences between the need resource categories in the percent that instructional expenditures are of total expenditures appear to be minimal.
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Figure 3 shows:

· New York City had the highest proportion of expenditures devoted to instruction (78 percent);

· High need urban suburban districts devoted 77 percent of their expenditures to the instructional program and Big 4 districts spent 76 percent of their expenditures on instruction;

· Districts of low need and average need spent approximately 76 and 75 percent of their total expenditures, respectively on the instructional program; and 

· High need rural districts spent the lowest proportion of its expenditures on instruction (73 percent).

The percent instructional expenditures are of total expenditures was correlated with  academic performance.  The correlation was 0.12 indicating that a weak relationship did exist and that there is a slight tendency for academic performance to improve as the instructional program share of the total budget increased.
Do Need Resource Categories Differ in Terms of Instructional Expenditures Per Pupil?

Since the need resource categories tend on average to devote approximately the same proportion of expenditures to the instructional program, we seem no closer to explaining why educational outcomes vary so much among the need resource categories.  Perhaps, major spending differences exist and can help explain the variation in academic performance.

Unadjusted Instructional Expenditures Per Pupil.  Figure 4 is based on the traditional approach of analyzing the relationship between expenditures per pupil (i.e., some expenditure amount reported by districts) divided by a head count of pupils. This approach ignores regional cost and student need.  Figure 4 displays the average instructional expenditures per pupil for each of the need resource categories.  The figure shows: 

· High need rural districts had the lowest average instructional expenditures per pupil;

· New York City had the second lowest instructional expenditures per pupil average among the need resource categories (approximately $600 per pupil more than the high need rural districts and $1 more than the average need districts);

· Big 4 and high need urban suburban districts had instructional expenditures per pupil that were exceeded only by the low need districts; and

· Low need districts spent over $1,000 per pupil more than the need resource category with the second highest instructional expenditure per pupil.

Figure 5 displays both the average instructional expenditures per pupil and academic performance.  It is difficult to ascertain any discernable pattern concerning expenditures per pupil and academic performance. 

Table 1 displays correlations of selected data items with academic performance.  The percent instructional expenditures were of total expenditures was 0.30.  State Aid formula elements (income per pupil and combined wealth ratio) tended to have a stronger relationship with academic performance than did the instructional expenditure percent.  
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Table 1: Correlation of Selected Data Items with 2000-01 Academic Performance





Item





Correlation
1999-00 Instructional Expenditures per Pupil 
+ .30

1999-00 Instructional Expenditures as a Percent of Total Expenditures
+ .12

Property Value per pupil for 1999-00 Operating Aid
+ .23

Income per pupil for 1999-00 Operating Aid
+ .58

Combined Wealth Ratio
+ .36

Free Lunch % 
- .66

One might conclude from the evidence just presented that expenditures per pupil don’t really matter in terms of the academic performance of a district. Such a conclusion will be shown to be erroneous.

Cost Adjusted Instructional Expenditures Per Pupil

The previous section did not address the issue of variation in the regional cost of education.  Table 2 displays regional cost adjusted instructional expenditures per pupil unit.  The regional cost adjustment used was the Regional Cost Index previously proposed by the Board of Regents.  Table 2 shows:

· Costs among need resource categories do not vary as much as displayed in Figure 4;

· New York City spent noticeably less in 1998-99 than the other need types;

· Big 4 districts had the highest instructional expenditures per pupil among the need resource categories;

· Average need districts have the lowest instructional expenditures per pupil; and

· Low need districts had the highest per pupil cost for instructional program.

Table 2: 1999-00 Instructional Expenditures per Pupil by

Need Resource Category

Need Resource Category


Instructional Expenditures/Pupil
New York City
$5,352

Big 4 Districts
 7,165

High Need Urban Suburban
 6,715

High Need Rural
 6,580

Average Need
 6,190

Low Need
 6,916

Need Adjusted Instructional Expenditures Per Pupil 

The unadjusted and cost adjusted instructional expenditures per pupil described above are relatively traditional methods for analyzing expenditures per pupil.  In this section a new way of analyzing expenditures per pupil will be discussed.

Adjusting of the pupil count to reflect student need noticeably improves the understanding of the relationships that exist between need, expenditure per pupil and student performance.

Table 3 reveals that the relationships among need and cost adjusted instructional expenditures per pupil academic performance and the Free Lunch Percent were noticeably stronger than for unadjusted and cost adjusted instructional expenditures per pupil. For example, the correlation between instructional expenditures per pupil (need  adjusted) and academic performance was almost twice as strong (r = 0.53) as compared to the relationship that existed when no adjustment was made for need  (r = 0.30).

The correlation between instructional expenditures per pupil (need and cost adjusted) and academic performance was more than four times as strong (r = 0.42) as compared to the relationship that existed between academic performance and cost adjusted instructional expenditures per pupil (r = 0.09).

Table 3 also discloses that the relationship between instructional expenditures per pupil (need adjusted) and the K-6 Free Lunch Percent increased dramatically. For example, the correlation between instructional expenditures per pupil (need adjusted) with Free Lunch Percent (r = -0.52) was three and one-quarter times stronger than existed when no adjustment was made to instructional expenditures per pupil (r = - 0.16).

When instructional expenditures per pupil were cost and need adjusted, the relationship with academic performance was 40 percent stronger (r =.42) as compared to no adjustment to expenditures per pupil for need and cost (r = .30).

Table 3: Relationships Among 3 Types of Instructional Expenditures, Elementary ELA Exam and K-6 Free Lunch %





Item





Correlation
1999-00 Unadjusted Instructional Expenditures per Pupil with Academic Performance
+ .20

1999-00 Cost Adjusted Instructional Expenditures per Pupil with Academic Performance
+ .09

1999-00 Need Adjusted Instructional Expenditures per Pupil with Academic Performance
+ .53

1999-00 Need Adjusted Instructional Expenditures per Pupil with Academic Performance
+ .42

Free Lunch % with Academic Performance
- .66

1999-00 Unadjusted Instructional Expenditures per Pupil with Free Lunch %
- .16

1999-00 Cost Adjusted Instructional Expenditures per Pupil with Free Lunch %
- .06

1999-00 Need Adjusted Instructional Expenditures per Pupil with Free Lunch %
- .52

1999-00 Need Adjusted Instructional Expenditures per Pupil with Free Lunch %
-  .42

Expenditures Matter

Figure 6 displays the average instructional expenditures (need and cost adjusted) per pupil and the Free Lunch Percent by need resource category and shows that, as need increases, instructional expenditures per pupil decline.  Need and academic performance are virtual mirror images of each other.

[image: image6.wmf]Figure 7: 1999-00 Need and Cost Adjusted Instructional

 Expenditures per Pupil and 2000-01 Academic Performance

$3,043

$4,268

$4,512

$4,919

$5,346

$6,709

638

638

652

653

663

680

$0

$1,000

$2,000

$3,000

$4,000

$5,000

$6,000

$7,000

$8,000

NYC

Big 4

HN-Urban

Suburban

HN-Rural

Average Need

Low Need

610

620

630

640

650

660

670

680

690

Inst 

Exp/pupil (need

and cost adjusted)

Academic

Performance

Figure 7 displays need and cost adjusted instructional expenditures per pupil and academic performance by need resource capacity.  The figure shows that, as need and cost adjusted expenditures increase, academic performance increases.

Figure 7 also shows that the academic performance and instructional expenditures per pupil increase, as need decreases.  This figure clearly shows that need and cost adjusted expenditures per pupil are an important component to understanding academic performance.

Figure 8 demonstrates the importance of accounting for regional cost and educational need. After cost and pupil need are taken into account, expenditure patterns change dramatically. For example:

· New York City had unadjusted instructional expenditures per pupil that were  $1 more than the average expenditure per pupil for average need districts.  After adjusting for inflation and pupil need, New York City spent about $2,300 less per pupil than the average need districts;

· Rural high need districts, with the lowest unadjusted expenditure per pupil, after adjusting for inflation and pupil need spent more per pupil on the instructional program than any of the urban high need district types; and

· Big 4 districts, which had the second highest unadjusted instructional expenditures per pupil among the need resource categories, had the second lowest expenditure per pupil after adjusting for inflation and need.
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Observations and Conclusions 

This study constituted a preliminary effort toward better understanding the relationships among instructional expenditures per pupil, district need and educational performance.  The study was not designed to find the “right answers,” or to prove causation.  Rather, it was hoped that by looking at expenditures, district need and academic performance from different perspectives, some insights and a better understanding of these relationships would be developed.

Any conclusions must be considered as preliminary in nature and future research may show the need to modify them.  However, based on this study, the following conclusions are made:

· Adjusting expenditures per pupil for need and cost is a more productive approach to understanding the relationships among expenditures, student need and academic performance than the traditional method of investigating  such relationships.

· Expenditures per pupil should be adjusted to reflect regional cost and educational need. 

· After accounting for cost and need, expenditures per pupil can make a difference in academic performance.
· Perhaps our greatest challenge is to improve educational effectiveness in high need districts.  As we seek to successfully meet this challenge, we need to consider: 

· Some high need districts given their low expenditures per pupil may be relatively cost-efficient. One of our tasks could be to help them to become even more cost-efficient.

· Some high need districts may need to increase instructional expenditures (cost and need adjusted) on a per pupil basis to improve academic performance.  How do we ensure that large State Aid increases will result in cost and educationally effective expenditures?

· This study is only a beginning in the understanding of student need and has barely scratched the surface of understanding the relationships between student need, expenditures and educational performance.  Much work still needs to be done.
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Figure 2: 2000-01 Free Lunch % by Need Resource Category
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Figure 7: 1999-00 Need and Cost Adjusted Instructional
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