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The research reported in this Final Report was performed on behalf
of the New York State Specizl Task Force on Equity Qnd Excellence in Educa-

Wi>tion. In consultation with the Task Force's Rural SgHool Study Group,
we agreed to examine relationships between selected structural features
- [4

“

of school districts and resource allocation practices of local school
officials. Our goal was to identify instances where structural features

over which local officials have little or no discretion are syst-matically

[

related to burdens that affect either taxpayers or students.

More specifically, we were interested in exploring the consequences

P

of district characteristics that met the following two criteria. First,

[

the characteristic had to be commonly found in districts intuitively
thought of as being rural., Second, we had to have some reason for believ-
ing that fhe characteris;ié could contribute either to taxpayer or student
related burdens. Ultimdtely, we identified the following six district
characteristics for further sfﬁdy: (1) small scale, é2) pépulationy
sparsity, (3) district isolation within a BOCES, (4) the interaction
Letween a change in enrollmert and the initial scaie of the district;

(5) rapid changes in full value property wealth over time, and (6) large
discrepancies between income and property based measures of ability to
pay.

This report presents the results of our attempts to understand more

about how these six background characteristics affect the financing and

e




delivery of educational services. Each charagteristic is examined in

<

turn and the discussion in~ludes our rationale for expecting each of the

1

characteristics to make a difference either for taxpayers or students. \

The report concludes with a discussioﬁ of policy alternatives that the

interested in the historical as well as legal context of the issues we

are addressing here are referred to our Interim Report. *

|
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Section II: Empirical Results

}
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Before turning to the major findings of the study, it is useful to
be explicit about how we are using the term "burden" in our analysis.
We have given attention to two distinct types of burdens. The fir;t type
involves hagdships that stem from yhatever "extra" costs certain dis-
tricts are forced to incur in the course of producing a given level and
mix of educational outcoEeé. In other words, if it costs more to do the
séme thing in on; distriéf”éompared to another, all else equal,ha gurden
exists in the district that faces the higher costs, and this burden may
be shouldered either by taxpayers in the 'form of higher taxes or by stu-
dents in the form of lower levels of service which can havg‘adverse
effects on learning, or by both taxpayers and students., Of the six back~
ground characteristics we examine below, there is reason to believe that
the first four of them (scale, sparsity, isolation, and changes in en-
rollment) have implications for the cost of producing a given mix and
level of educational outcomes.i %

The second type of burden involves instances where the state makes
an inaccurlte determination of the:school district's ability to pay for
educational sérvices. If the state overstates the true ability of the
idistrict to pay and provides state aid in accordance with this inaccurate
determination, a burden exists in the affected district relative to an
,otherwise equivalenf district. For example, consider the case of two

districts that are equally able to pay for education. If the state over-

statéi the wealth of one district and pays less state aid as a result,
)

~
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.the affected district must either raise additional revenue at the local

taxpayer's expense or reduce services. "In the first instance the burden

falls on taxpayers; in thg second instance, students are the most directly
affected.l In the pre;ent context, the last two of the six background
characteristics we are examining (changes in fuilyvgiﬂé property wealth
and the discrepancy between income and properf& based measures of wealth)
have implications for the evaluation of the true, ability of a school dis-
trict to pay for education.

ée have divided the presentation of our results into two parts. The
first deals with those background characteristics that have implications
for cost; the second examines the remaining two ;haracteristics that have
bearing on the determination of ability co pay.

Sources and Consequences of Cost Differentials

Scale of Operation

Research dealing with economies of scale in education provides some
insight into how\enrollment levels affect the opportunities of school dis-
tricts to provide educational opportunities.2 Briefly stated, economies
of scale exist when larger organizations are able to produce the same out-
comes as smaller organizations for less cost. Theseneponomies of sca}e
are generally traced to two sources. The first involves the difficulties
small organizations encounter when they seek to purghase small amounts
of relativeiy indivisible inputs. One result may be a tendency
for small organizations to purchase nore of the indivisible inputs than
is optimal in terms of“efficiencf. An example drawn from education would
involve an instance where a school district is forced to operat: with
smaller class sizes than it would prefer to offer. To the extent that )

|
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student performance is not enhanced by the small class sizef there is a
sense in which the teacher resource, because of its indivisible nature,
is being under—utilized. This under—utilizatién of certain inputs can
erode the efficiency of the affected organization and tﬁe net result can
be a situation where inréﬁiiifaféahizations it costs more than in larger
organizations to achieve the same result.

The second source of scale economies involves the gain in specializa-
tion that can accompany increases in scale. Consider a situation where
there are 30 students and one teacher in one school district apd 240 i
students';nd 8 teachers in a second district. Assume further that in
both districts the teachers are all paid the same salary. The pupil-
teacher ratio is 30:1 in both cases, but in the latter case, each teacher
will be ;ble to specialize to a degree that is impossible (or difficult
to achieve) in the first instance. To the degree that this specialization
is associated with pupil gains, the second district will be producing more
than the first for tﬁe égme cost. Looked at in a different way, this re-
‘sult suggests that the smaller district can produce the same outcome as
the larger district only if it incurs additional coéés.

The agsence of adequate measures of the outcomes of New York State
K—lz;school systems precludes an examination of the degree to which
economies of scale exist in New York State school systems. Even so, we
do have informaticn about the ‘evels of expenditure that exist in all
regular K~12 school distri:zts n New York and it is possible to speculate
over how the existence of scale economies would influence resource
allocating practices of local officials. By testing to see whether the
patterns we observe are consistent with what the bresence of scale

@

economies would lead us to expect, we can gain some insight into differ-

ences in the treatment;of taxpayers and students that are occasioned by

[r—




differences in %chool district scale.

Whether scale related differences in the treatment of taxp;yers
or students cou#t as inequities that need to be remedied in order to
satisfy standards that could be employed by the courts depends in part
on theidegree to which district scale is freely chosen. We will have more
to say about this important question when we discuss policy options. For
now our goal is to learn more about the nature of the independent rel;tion—
ships that “exist between scale.and expenditure ievels and patterns.

Table 1 provides information about how small compared to large dis-
tricts spend Eunds,dn e?ucation. All 670 regular K-12 districts were
ranked in terms of theig scale (as measured by the TAPU pupil count3) and
were divided into ten equal groups (each involving roughly 67 districts).
Means and standard deviations for a series of variables were calculated

for each of the ten groups and these statistics are reported in Table 1.

Unless otherwise stated, all data reflect operations in the 1978-79 school year.
Looking at Column 1 of the table, it appears that the smallest
districts in the state spend at relatively high levels on a per pupil

basis. However, further analysis has revealed how misleading this re-

4

sult can be. Specifically, notice the large standard deviation associated
with the smallest districts in column 1. This figure reflects the

amount of variation that'éxists among the smallest 67 districts in the
state and is indicative of how dangerous it is to make generali;ations
about this decile. A case by‘cage examination of these 67 districts re-
vealed that the distribution‘of 'the districts within the decile is quite
skewed and that two districts in particular (Fishers and Shelter Island)
are responsible for whatever tendency there is for the average expenditure

level for the districts to be relatively hign. Indeed, when these two

cases are excluded from the sample, the mean for the general fund per




Table 1 ' ’

Relationships Between Expenditure Levels and Pattefns and School, District Scale
o (1978-1979)

o . 1 2 3 4 5 6
_ Local Levy
Divided by )
General Fund Full Value Local Levy . Expenditure Expenditure Expenditure
Total Aidable . Expenditure (Tax Rate Divided by per Pupil on per Pupil on _per Pupil on
Pupil Units Per Pupil in Mills) Local Income Instruction Transportation’ Boces
District Deciles* Mean S.D.*%* Mean S.D. Mean  S.D. Mean S.D. Mean S.D. Mean S.D.
| ’ £ 565 2527 1074 13.9 3.0 .08 .05 1359 549 158 66 162 82
/ 566-933 2184 373 13.4 2.5 .06 .03 1192 239 144 35 145 46 B
934-1303 2285 500 14.4 3.4 .05 .02 1250 316 136 49 107 44
1304-1553 2274 553 14.8 4.4 .05 .02 1243 32¢ 132 47 24 ° 43
1554-1968 2347 598 15.1 5.3 .04 .02 1319 381 122 Aﬁ{f’” 98 45 ~
1969-2549 2314 650 15.5 4.2 .05 .03 1271 363 129« 42 76 h21
2550-3311 ' 2464 664 | 17.5 4.7 .05 .02 1398 424 119 48 75 34 |
3312-4472 2592 666 19.9 5.5 .05 .02 1486 417 117 49 ’ 73 36
4473-6962 2633 479 21.3 5.4 .05 «02 1511. 316 119 44 68 39
1 O >6963 2¢07 513 22.‘3 6.3 .06 .03 1508 322 99 36 54 30
All Districts 2423 630 16.7 4.6 .05 .03 1354 373 127 46 95 44 1_1

n= 670

*Deciles are non-pupil weighted (each represents 10% of the districts and includes all regular K-12 districts with
the exception of the "Big 5" districts).

’**Staﬁdard deviation, a measure of variation within the decile. <
O




Table 1 Continued .

7O 8 9 10 11 & 12
Full Time Full Time Percentage of Students ;
Full- Time . Non-Teaching Para. Prof. Beginning B.A. Beginning M.A. Falling Below Minipum
i Teachers Per Professionals Staff per Teacher Salary Teacher Salary Competency as Measured
1,000 Pupils per 1,000 Pupils 1,000 Pupils ) . (%) by the PEP Test
Mean S.D. Mean. S.D. Mean ~ S.D. Mean S.D. Mean ‘ S.D. Mean S.D.
63f82} 16.5 . 5.8 3.7 4.8. 4.3 9,566 936 -10,575 1,973 +19 .06
sz,ﬁ;ii 75.7 5.6 2.2 4.9 3.3 9,896 749 10,809 863 D .18: .05 ’
52.8 6.2 5.8 ; 2.3‘ 3.9 . 2.9 10)042 997 11,091 357 .17 .05
51.5 4.% 5.6 - 1.6 3.9 3.6 i6;087 1,226 11,136 1,590 .15 U5
-~ 51.2 b.oh 6.2 2.2 3.6 3.6 10,514 1,193 11,662 1,639 .16 .05 ®
- 51.5 5.3 5.9 2.2 4.1 3.5 10,179 1,104 11,382 1,356 .17 .06 ;
51.6 4.8 6.8 1.9 " 4.1 3.0 10,690 1,267 11,956 1,690 .16 .06
e, 49.9 4.6 7.3 2.8 2.9 3.3 11,100 1,209 12,457 1,706 .15 .06
49.8 4.9 7.1 2.2 2.4 3.1 11, 220 1,141 12;647 1,453 .15 .07
8 50.5 5.1 7.3 . 2.0 2.3 2.8 \ 11,171 1,061 12,744 1,422 .15 .06
5 5.3 7.0 6.3 2.4 5.7 3.3 10,481 1,222 11,699 1,632 AL .06
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pupil falls from $2,527 to $2,393.

Moreover, the bivariate relationship between scale and expendituré levels
on the general fund may be confounded by the property wealth variable. Small
districts are frequently alleged to be wealthy districts ?lthough the
strength of the relationship is low (the zero—ofder correlation co-~
efficient (r)= -.06) and wealthy districts tend to be high spending
districts, r = +.74). Hence, we were interested in controlling for the
effects of wealth as part of our effort to obtain an acéurate_measure of
the relationship between spending and scalé. When controls are in place
for wealth, so that the comparison is being made between the expenditure
levels of large compared to small districts that are equally wealthy, the
partial correlation coefficient suggests that there is a positive relaf;on-
ship between scale and spending (r = .27).

However, we need to be mindful of the fact that the actual relation-
ship between expenditure levels and scale may be cgrvilinear. If this
is the case, the correlation coefficients reported above can be misleading

and it is necessary to estimate a regression equation. When this analysis

‘was carried out (see the Appendix for details), we found that there is

»

an inverted {-shaped relationship between scale and spending levels such
that both the very small as well as the very large districts spend at
levels that ;re loweé than is thé"case for medium size districts.
Although this is not a strong relationship (it explains only 3% of
the variation in the general fund expenditure variable), it is igportant
since it is somewhat inconsistent with what a strict economy of scale
afgument would predict. Recall that the economy qf scale zrgument holds
that it costs more to achieve the same results in a small relative to a

large district. If a district chooses to impose the entire burden

oy
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associated with the cost differential ?nto its students, we would expect
to findino relationship between scale and spending levels. And yet, what
we are finding here is that small:districts are spend;ng less than larger
scale districts. The question we need to address is whether this tendency
to spend less in small districts constitutes evidence of a lack of in;er—
est in education on the part of taxpayers. This is a substantive question
from a pol: y making perspective since it is related to the question of
the degree to wh.ch districts are likely to use increases in state aid
that result from school finance reform to reduce local taxes rather than
to enrich the educational program. Columns 2 and 3 of Table 1 deal with
‘this issue.

Column 2 of Tabie 1 reveals a direct .relationship between the tax
rate a school district imposes and the scale of the district. In other
words, it appears tgat small districts tend to impose low tax rates while
large districts tend to impose high tax rates. Moreover, this relation-
ship holds even when we control for the effects of the property wealth
of the district on the tax rate.

\ These results are largely consistent with what column 1 of the
’table reports. Small districts, in general, tend to be low spending
districts that tasx themselves at relatively iow levels. However, when
we look at column 3 where the level of local spending is compared with
the ability to payéas measurad by income rather than property wealth, we
find evidence of a different type of relatiénship. Instead qf findingt
that small districts spend & smaller fraction of their income than large
districts on education, a finding that would be cénsistent‘with the

thesis that small districts are "low effprt" districts, we find that small

districts tend to spend the same if not a slightly hi%her percentage of




their income on educaf}on relative to larger districts. Indeed the dis-~
tricts falling into the smallest decile tend to spend a higher fraction
of tteir income on education than any of-the other districts, and this
result holds é;en when the two districts responsible for tée large standard
deviation are removed from the analysis. |

As provocative as this result is, we recognize that it cannot by
itself count as evidence in support of the claim that smali districts are
high effort districts relative to others. This is the ;ase because the
measure of local income systematically excludes sources of revenue f%r
local school dist%icts that are held by absentee property owneré. School
districts are ablé té tax the property of absentee owners but the income
of these absentee owners need not be included in the income measure of
the district's ability to pay.‘ To the extent that absentee owners repte-
sent a higher proportion of the property tax base in the smallest districts,‘
the income based measure of "effo;t" reported in column 3 for the smallest
districts will be overstated. A more reasonaﬁie coqciusion to draw from
columns 2 and 3 is that the exclusive reliance on pr;perty tax rates to
measure locaf effort is inappropriate a.d that it is premature to con-
clude that small districts are low effort districts.

Looking now at column 4 we fi;d a relationship betweeg expenditure
levels on instruction and scale that is similar to what we found in

column 1. Once again, the high figures for the smallest districts are

P

>

accounted for by Fishers and Shelter Island; there is a need to control for the

confounding effects of wealth; and the nature 9f the relatioﬁship is
curvilinear. Inﬂother words, among equally wealthy districts, small
districts tend to spend léss on instruction than medium size districts

and at roughly the same level as the largest districts.

11
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A more interesting question we can ask 1is whether scale is related
to spending on instruction when controls are in place for the ievel of
speriding on the general fund. In other words, the question becomes:
Among distriéts that'spend the same amoun¥ on education in general, do
smaller districts tend to spend less than larger districts on
instruction? Whe; we carried out this analysis (see the
Appendix fof:details) and found that while the strength of the relation-
ship is modest, there is empirical support for the claim that small
schools spend\less on ins;ruction‘than do other schools spending at the
same level on education.

One explanatio; for this result is the tendency small districts
have to spend more on transportation expeﬁditures (see column 5). Accord-
ing to the table, small districts spend in ercess of 1 1/2 times what large
dist;icts spend per pupil on transportation. But transportation is aided by
the state at a high nominal rate, hence it is not “clear that high trans-
portation expenditures necessarily Eimply a reduction in spending for
instruction. Moreover, it is not clear why scale per se should be related
to expenditure per pupil on transportation services, exéept to the extent
that economies of scale affect Fhé production of transportation services.

A more satisfying explanation for the relationship revealed in column 5
is that small districts tend to be sparsely settled districts (r = +.43)
and that sparsity is po;itively related to transportation costs per
pupil (+.33). We will have more to say about transportation when we
examine sparsity.

Column 6 pgovides information about the relationship between scale
and participaéion'in BOCES prog;ams. nit is clear that small districts

tend to spend more per pupil on BOCES services. While this result holds

k7




in general, the high standard deviation reported in column 6 for the
smallest distficts suggests that considerable variation exists among
sma%l districts in Ehe degree to which they subscribe to BOCES services.
We found this variation to be potentially troubling, and in the section!
where we discuss isolation within a BOééS, we examine possible impediments
that can l?mit the wiliiﬁgness or abilipy of small districts to make use‘
of BOCES offerings.

Columns 7, 8, and 9 provide insight into some of the consequences
of small scale for school district resource allocation pzactices. The
table indicates that smaller districts tend to have higher teacher-pupil v
‘ratios than do larger districts. Indeed, wé found that even among dis—
tricts that spend the same level on education, thg smaller districts hire
*more teachers per pupil than do larger districts (see the Appendix for
detailé). ihe most straightforward explanation for this result involves,
economy of scale arguments about the relatively indivisible nature of the

i

teacher input. It would appear tﬁat small districts have little choice
but to operat; with smaller classes than do larger districts that spend
at the same overall level per pﬁpii. ,

In light of this result, Qé can ask questions about how small dis-
tricts finance their small ciass sizes. Four possibilities come to mind.
First, they can hire fewer non-teacher inputs as a means of offsetting
the costs of small class size. Column 8 suggests that small districts
make do with fewer non-teaching professional staff members. These efforts
to economize by hiring fewer administrators and other non~teaching pro-

fessionals may underlie the complaints heard among small school adminis- -

trators about the "excessive'" paperwork required by the state.

i

In contrast to the tendency of small school districts to hire fewer

18
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non-teaching professionals, we found evidence of a tendency to hire more
para-professional aides per pupil than do larger districts. This result
is surprisiné to us and the only explanation we can offer at this time

is thar small districts may see the h;ring of para-professional aides as

a relatively inexpensive means of promoting specialization in the in-
structional program. For example, in a small district grades aay Le com-
bined as a way to reduce the teacher—pupil ratio, and an aide may be

hired to help the teacher tailor the instruction so that it is appropriate
for each of the various age and ability groups in the class. By having

an aide supervise seat work and correct written work, the teacher can have
the opportunity to provide more-small group instruction to the class.

In short, the hiring of aides may be viewed as a cost effective means

of coping with the burdens emall scale can entail.

A second means of financing the small class size that exists in small
districts involves paying lower salaries to the teachers that are employed.
Columns 10 and 11 address this issue and show that small districts tend
to provide lower teacher salaries than do larger districts. A more com—
plete analysis would include controls for differences in the cost of 1liv-
ing as well as 3n examination of the possibility that teachers in small
districts 1ecei;e non-pecuniary types of compensation, such as the
pleasure of living in pastoral surroundings. Even so, there is reason
to believe that the lower‘salaries reported in Table 1 for the smaller
districts reflect attempte on the part of small districts to finance the
costs of their small class sizes. For example, we found, that when we
controlled for spending levels, scale continues to be positively related
to starting teacher salaries (see the Appendix for details). Moreover,

&

and more to the point, we found that the premium accorded starting teachers

15




with maéters rather than bachelor; degrees is positively related to
scale (again, details appear in the Appendix). In other words, small
districts appear to provide fewer incentives for teachers to acquire
advanced training than do larger districts. In addition, we suspect but
at this time cannot show that the premium associated with years of ex-
perience is more modest in the smaller relative to the larger districts.

These results all have im?lications for the recruitment of
teachers and the level of teacher turnover that exists in ;ﬁall districts.
Specifically, the prediction would be that recruitmeAt is more difficult
and turnover 1is greatef in small rather than large districts. Ianew
&ork, although &e have no iﬁdependent measure of teacher turnover,4 we
do have information about each district's expenditure level on instruction-
al salaries per pupil and we find that this figure is positively related
to scale (r = +.24). Hence the evidence is consistent with the claim
that there is some tendency for small districts to finance their small
class sizes by hiring Feachers at lower starting salaries and by provid-
ing fewer incentives for the teachers they hire to remain within the
system over Eimé,'s

There is a third method for dealing with the costs associated with
small class size that we suspect is imporiant. This option involves
the division of assignments amo&g school personnel. If teachers in
small districts perform the tasks ordinarily.performed by administrators
in larger districts and, continue té perform their normal teaching duties,
the teachers are in effect underwriting the costs of smaller class sizes

by implicitly accepting a lower wage than the figures in Table 1 would

suggest. If the teachers perform these administrative tasks and respond
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by reducing their teaching efforts, the cost is shifted onto students
in the form of reduced levels of ‘instructional services. Unfortunately,
aside from anecodotgl evidence, we are not in a position to examine

the extent tQhwhich this option is pufsued.

\

Finally, ‘districts have the option of reducing the diversity

\

¢f their curriéQlar offerings. If fewer courses are offered, classes
wiIl/be larger ;naéhe area of the curriculum where the course
combinations a;e made and taxpayers will benefit, but presumably at

the e¥pense of students who must contend-with reduced opportunities

to re;eive specialized instruction. While the reduction in the diversity
of course offerings has been the subject of other studies (see Johns

?975 for an important example) we do nct deal empirically with this
;henomenon in this research;

Although it is hazardous to link the foregoing evidence regarding
resource allocation practices with aggregate measures of pupil performance
on standerdized examinations, it is potentially instructive to comparé
the performance oflpupils in small districts with those in large districts.
The one measure of pupil perfofmance we have access to is the percentage
of pupils in the districtqthat fall below the state determinéa level of
minimalAcompetency as méasured by the PEP test score. Contrary to what
is commonly believed and what we were expecting to find, colu?n 12 in-
dicates that small schools tend to have higher percentages of their studengs
fall below the criterion compared to larger schools. Indeed, even when
we control fi. background characteristics such as district-wealth,
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scale ‘continued to be a significant predictor of the perceni:ge falling

below the criterion (see the Appendix for details).
These results were surprising to us because we were of the opinion

that small (rural) districts are successful in their attempts to provide

a basic educational program, and that most of the difficulties in

rural areas manifest themselves in the form of inadequate offerings in
more specialized areas of the instructional program. For example, we
suspect that handicapﬁed students and those interested in studying ad-
vanced mathematics and foreign languages are the most affected by a
small scale of opegati;n. And yet it appears théf disproportionate
numbers of students in small districts are failing to achieve what the
stéte considers to be'minimum levels of competency.
To summarize:
Small districts tend to spena at lower levels on education
compared to medium size districts.
It'is not clear that small districts are low effort dis-
‘tricts. When local wealth is measured in terms of income
rather than property wealth, there appears to be little
relationship between scale of operation and the fraction of
local wealth that.is‘spent on education.
Among districts spending at the same level on education, small
districts tend to spend less on instruction than do“largef
districts.
. Small districts tend to spend more on transportation per
pupil tﬁaﬁ do larger districts.
Small districts tend to spend more on BOCES services than do
) 172323




larger districts, although considerable variation in the level

of spending for BOCES exzsts among the smallest districts.
Among districts spending at the same level, small disFricts
have higher teacher pupil ratios, lower non~teaching pro-
fessional pupil ratios, and higher para-professional aide
pupil ragios than do larger distr;cts.

. The percentage of pupils faliing below 'the state established
level of minimum competency is higher in small compareé to
large districts.

In tﬁe following section, we focus on the relationships between

sparsity and the resource allocation practices of school officials.

Sparsity

We are reluctant to argue that sparsity has an independent effect

-
~

on the allocation of educational resources other than through its effects 1
on the cost of transportation services. Once students reach the ;chool
house door, the fact that they come £rom sparsely or densely settled regions
should make little difference in terms of the average class size or the
beginning teacher's salary.5 Nevertheless, it is frequently asserted

that not only is sparsity the defining characreristic of ruralness, but

it 1s also a factor that can have independent effects on the allocation

of resources aside from its effects on transportation costs. Despite our
agnostic view of the conceptual rationale for expecting independent
relationships between sparsity ana resource allocation, we did carry out

an analysis of sparsity that parallels the analysis we conducted of scale,

and Table 2 reports the results. : :

The patterns that can be found in Table 2 are quite similar to those
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Table Z

. Relationships Between Expenditure Levels and Patterns
v i * and School District Sparsity
(1978-1979)

s j 1 ’ 2 ) 3 4 5 . ) f

< > N -

Sparsity (Enrolled " General Fund Local Levy Divided  Local Levy Expenditure Expenditure
Pupils Per Square Expenditure by Full Value Divided by Per Pupil on Per Pupi} on
- Mile) Per Pupil ‘ Local Income Instruction Transportation
ﬁis;rict Deciles* Mean Sin.** Mean S.D. ; Mean S.D. Mean S.D. Mean S.D.
<6.83 2337 Zﬁi .0130 .0031 .0837  .0446 1253 228 163 4f
6.83-10,79 2123‘c 313 .0139  .0026 .0524  .0190 1144 172 © 149 29
10.79-16.50 2122 396 .0134. .0021 0447 .0142 1151 254 Us 37
16.50~-23.09 2109 301 ‘ .0139 f0022 .0413  .0189 1128 131 127 32
23.09-34.49 2057 233 .0142 .0030 .0399 .0175 1144 125 12§ - 36 )
34.49-71.03 2226 378 .0161 .0030 .0444  .0183 1229 216 132 38
71.03-162.13 2549 587 .0185 ' - 0049 .0507 .0209 1447 364 129° 51
162.13-453.83 2746 722 .0197  .0057 .6584 .0370' 1558 411 117 . 51
453.83-899.40 - 2927 712 .0213 .Qp60 .0553 .0268 1703 435 99 46
24 27899.40 : 2923 499 .0237 .0070 .6581 - .0250 - 1730 324 88 . 40
All Districts 2415 486 .0168  .0043 .0528  .0257 1351 287 . 127 41
= 652

*Deciles are non-pupil weighted (each represent 10% of the districts and includes all regular K~12 districts
with exception of the "Big 5" districts).

**Standard deviation, a measure of variation within the decile.
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v Table 2 Continued

: |

|
i
!
/
i
/

i

i
!

7 8 - 9 10 11 12
Full Time { Percentage of Students
'xpenditure Full Time Non-Teaching Full Time.Para- Beginning B.A. - Beginning NM.A. Falling Below Min.

“ter Pupil Teachers Per Professionals Professional Staff Feacher Salary Teacher Salary Competency as Meas. |
)n BOCES 1,000 Pupils Per 1,000 Pupils ..Per 1,000 Pupils , $ $ by the PEP Tést i,
fean S.D. Mean S.D. Mean S.D.; Mean~ S.D. Mean- S.D. Mean s.D. Mean S.D. s
159 79 57.6 12,2 5.3 2.0 5.7 4.3 9,817 702 10,747 , 881 .20 .06 .
131 50 52.7 6.0 5.6 3.2 A 2.9 9,567 ;:§§3 10,509 728 .19 .05
110 48 52.0 6.0 5.4 1.9 4.9 3.2 9,665 697 10,582 1065 .18 .05

99 34 50.5 5.2 5.5 1.8 3.9 3.0 9,749 601 10,692 691 .1/ .05

- “ e o
82 33 50.0 4.0 6.0 2.3 3.0 2.6 - 9,895 753 .10,887 902 .17 .05 o
78 . 37 50.0 5.4 6.0 1.7 4.2 3.6 10,355 804 11,425 991 .16 .04 .
88 50 50.5 5.6 7.0 1.7 3.3 3.5 10,944 1174 12,181 1554 .14 .04
75 46 51.7 4.9 ,6.9 2.4 . 2.6 3.8 11,055 1332 12,586 1710 .13 .06
69 50 53.5 6.7 7.5 2.4 2.6 3.5 11,698 1083 13,272 1482 .15 .06 X
64 34 53.2 6.3 8.0 2.5 2.4 2.9 11,683 1031 13,388 1443 .16 .07
95 48 52.2 6.6 6.4 2.2 3.7 3.4 10,480 1212 11,694 1622 .16 .05

<. -
- » ‘.\\
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found in Table 1. What is somewhat surprising about the two tables in compar-

ison to one another is that the relationships we fodnd for sparsity are almosq
uniformly’ stronger than those wé found for scale. Indeed, attempts to disentanglé
the effects of sparsity from the effects of scale on resourcejalloeation practices
showed that the unique contribution of sparsity to the explanation of variation ]
in general fund expendigpre levels is larger than the unique>contributiod of
scale. (See the Appendix for details.) It appears that the relationships we
found between sparsity and resource allocation are something more than spurious

relationships caused by the tendency for sparsely settled districts to vperate

small scale systems.

Rather than repeat here the-findings we reported under-the scale ﬁ
heading, we have chosen to consider sparsity in terms of its direct effect
on transportation costs and to use this discussion as a point of departure
for considering the degree to which spending local revenues on transporta-
tion draws resources away from the instructional progr.m. Table 3 pro-
vides information about the relationship between spareity and resource
allocation practices for transportation services. "Most of these results
are well known and we will not dwell on them here (see our ;nterim Report
for a more detailed discussion). - The' results can be summarized as follows:

. Sparsely settled districts spend more per pupil on transportation

than do more densely settled districts.

. A curvilinear relationship exists between the fraction of totai

expenditures that are approved by the state and sparsity.

The ratio of approved to total expenditures is relatively low
for the mosttand the least sparsely settled districts in the
state (see column 2).

|
. A similar curvilinear velationship exists between state aid

for t.ansportation as a fraction of total transportation -

. expenditures and sparsity. Both densely settled and sparsely
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Table 3 ' .
Relationships Between Selected Characteristics of . “g
Transportation Services ané School District Sparsity - S
: (1978-1979) S
1 2 3 . 4 5
’ | . . . : -
‘Sparsity (Enrolled) Expenditure Approved Transpor- State Aid For Expenditures on Percentage of
. -Pupils Per Square Per Pupil on tation Expenditures Transportation District Oper- - . Transported T
s, Mile) ) Transportation Divided by Total Divided by Total ated Transpor—- Pupils Consider--
- . Transportation Transportation tation Services- ed Non-Allowed
- ° Expenditures Expenditures Divided by Total For Aid Purposes
B Transportation ) .
Expenditures _
District Deciles® Meen S.D.** Mean S.D. . Mean S.D. ‘ Mean S.D. Mean S.D.
6.83 163 47 .88 .08 ‘ .70 .13 .78 .21 .10 .08
6.83-10.79 | 149 29 .87 W11 .71 .12- .79 .17 .07 . .05 .
¥ N B
10.79-16.50 145 37 .91 .08 .73 | .11 .81 24 .08 .06 o
16.50-23.09 127 32 .92 .05 .77 .12 .83 .23 .09 .09
23.09-34.49 126 36 .94 .07 .76 .09 .70 .55 .07 .06 ':’
34.49-71.03 132 38 .94 .08 .75 .Q9 TLT72 .35 .09 .07
71003"'162.13 129 51 093 . 009 073 . 008 055 042 012 ) 008
© 162.13-453.83 117 51 .89 a2 .73 12 .38 .36 19 .16 "
453,83-899.40 99 46 .87 .14 . .69 .15 .22 .30 . +20 .15
7899.40 88 40 .85 .15 .66 .14 .15 .24 .24 .17 .
All Districts 127 41 .90 .11 .72 .12 .59 .38 .13 .12 3
N = 652 : -~
*Deciles are non—-pupil weighted (each represent 10% of the districts and includes all regular K-12 districts with the .
j a-~éption of the "Big S districts). - -
JB[ERJf:andard deviation, a measure of vgriation'with the decile. - -
A oo oo S ) . ) . [
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settled districts face rzlatively low effective aid
. ratios (see column 3).
Sparsely settled districts spend a larger fraction of- their

transportation budgets on district operated transportation

-

i

services (see column 4). . \
. Sparsely settled districts tend to transport fewer non-

allowed pupils as a fraction of the pupils they transport

than do more densely settled districts. - e

X The latter two findings have implications for the rate at which the

state provides aid for transportation. The greater the tendency there

is for a district to transport non-allowed pupils, the lower will be
the rate at which aid is provided for transportation. Hence, it is not
L

surprising to find that densely settled districts, given their tendency
to transport relatively high numbers of non-allowed students, face

relatively,low levels of transportation aid as a’ fraction of their trans-

-

portation expenditures.

The willingness to transport non-allowed pupils is not a reason for -
the low rate at which the state matches transportation expenditures in

sparsely settled districts since these districts tend to transport non-

1allowed'pupils at relatively low rates. An alternate explanation for

the low rates in sparsely settled districts involves the so-called Yparity"

issue. The argument here is that during the period under study the state

disallowed certain expenditures districts operating their own fleets in-

-~

curred and at the same time approved the analogous expenditures made by

districts relying on contracted services. If this argument has merit,

we should be able to show thar when controls are in: place for the degree

to which non-allowed pupils are tranqportedr the réliance on district




\
|
operated expenditures is negatively related to the rate at which the state

reimburses transﬁbrtation expenditures. When this analysis was carried
out (see the Appendix for details), we found a negative relationship that |
fell short of statistical significance. The change in transportation |
aid that will go into effect for the 1981-82 school year should eliminate
whatever tendency there is for districts to be penalized for operating
their own fleet of buses.

Thus far in this discussion we have been concerned with the trans-

T ————portation services school districts deliver as if tney were independent
‘“"“"’—4—_

———
of the many other services school districts provide. In the following

~

) paragraphs, we take a broader perspective and consider the trensportation
issue in terms'of how districts tinance the locally raised revenue they
spend on transportation services. The discussion consists of three parts.
First, we discuss our progress toward measuring the magnitude of the local

. reventes that are spent on transportation. Second, we calculate the tax
rates each district would have to levy should it choose to impose the
local share of transportation expedditures on taxpayers. Finally, we
assess the degree to which districts reduce spending on instruction as
an alternative means of financing the locally borne.costs of tﬁe trans-

portation services they offer.

New York State matches approved transportation expenses at a 90

percent f;te. Henr“ the local district 1s responsible Tor 10 pértc 'ﬁt"“""’"“""“"‘”"““”;
of apprdved expenditures for transportation. Unapproved expenditures are
handled differently. Some fraction 05/5 of the unapproved expenditures
qualify for equalized operating aid while the remainder (1—5{3 qualifies
for no state aid. Moreover, there Was a7 percent cap on increases in

transportetion aid over the period we examined (1978-79). By calculating "

B e L . 1
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the difference beiween 90 percent of approved‘currenc expenditures and
‘the prior yéar's aid for trgnsportation plus 7 percent,tit is possible
to obtain the amountvof locally borne transportation expenditures that
stems from the’7 percent cap.

It is difficult to specify‘arwigh any degree of precision given the
available data. Basically,drprepresents %ringe benefits for transportation
personnel plus the sala:? and fringe benefits for the transportation
‘supervisor for districts that operate their own fleet of buses. As a
fi;st approximation, if we accept the assumption that the fringe benefit
package plus the su;ervisor's salar§ represents 30 percent of the local
transportation related salaries paid by districts, then it becomes possible
.to calculate estimates of the Local Transportation Expenditure (LTE).

In the appendix we discuss.the methods we employed to construct the LTE
variables in more detail.

o . Although all of the LTE variables analyzed below are based on the
assumption that fringe benefits and the transportation supervisor's salary
account for 30 percént of the total transportation‘salary expenditure,
comparisons were made under alternate assumptions. Specifically, the
results we report here are not sensitive to the addition of ld percentage

points to the 30 percent figure.

Table 4 provides descriptive statistics for alternate specifications

-
b sranans s s *3

of the local transportatigh éxpéﬁditure (LTE) varié%ieg.q Three versions

of LTE are reported. LTE 1 represents the 10 percent the district pays

on approved expenditures plus the difference between appréved and total

P
%50
ks

transportation expenditures. LTE 2 is identical to LTE 1 except that an
adjustment is included for the equalized aid that is paid on fringe beneT

fits and the supervisor's salary.6 Not surprisingly, the mean for LTE 2

————— e e
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is lower than the mean for LTE 1 suggesting that the operating aid for
i &

transportation expenditdres has a non~trivial effect on magnitude of
locally borne costs. LTE 3 includes an adjustment for the 7 percent cap
as well as the ;djustment for the equalized aid. The fact that the mean
for LTE 3 exceeds that of both alternate specifications of the variable
reflects the importance of the cap on locai costs, and can éhplain the

widespread dissatisfaction with the cap.

-

‘The next step in the analysis calls for an attempt to determine how
districts fina;ce the locél expendi;ures they make for transportation
services. One option involves raising tax rates as a means of generating
the revenue required to finance the local share of the fransportation

g expenditures. It is fossible to calculate the equalized tax rate each
district wbuld have to impose should it decide to pursue this cption.

Table 5 reports the average magnitude of this tax rate for the whole

- . sample as well as for alternate categories:-of districts.

Table 4

Descriptive Statistics for Selected Local Transportation
Expenditure Variables
. (1978-1979)

_ Standard
Mean Deviation n -
e e e LTE lv - e - $66T61;7 B PV $7.3’310 S S A st ctrapnem ..._....
LTE 2 $51,041- $67,175 ) 647
LTE 3 $72,25é $90,165 ’ 647

Table 5 demonstrates several of the taxpayer inequities associated

-

with the current‘program of transportation aid in New York State. According

- -
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Table 5
R : . Local Revenues ‘Spent Per Pupil On Transportation

b

And the Associated-Hylpdt:hetica'l Tax ‘Rate
(1978-1979) ’

e LTE1/PUP LTE2/PUP LTE3/PUP PROP/PUP TAX RATE 1  Tax Rate 2 Tax Rate 3
' - (in mills) {(in mills) (in mills)

Whole Sample $24.69 . $17.80 $25.27 $68,929 N .29 42
n = 647 -

Y

Small Districts_ 29,45 20.15 28.73 69,088 .53 .33 .49
Scale €1553 [
n = 256 , . Lo

7! Sparsely Settled Dis- 28.33 18.08 26.08 63,389 .59 .33 .49

= tricts Density ¢ 23.0 - . .

- n = 271

Small & Sparsely v 30.06 19.86 5
” Settled Districts . °
- Scale<€ 1553 .

- Density €23.0 N

n = 207 .

28.24 67,590 .56 34 .49

2

'\ Large Districts 20.64 16.33 23.27 . 7,211 34 .25 .37

i Scale »2549 B . .

- \\\ n = 257 = : .

AN

Densely Settled 22.72 19.99 26.83 81,125 )1 .26 .36
Districts ' - -
Density >71.0 . -
n = 250 '

Settled Districts

Scale > 2549 .
Density > 71.0

n = 194

Large & Densely 21.30 18.14 25.07 76,681 .32 .26 .37 ]

Poor Districts 22.91 14.14 20.93 46,995 .53 .32 .47
PROP/PUP £ $68,929 - .
n = 427

. Wealthy Districts 28.23 24.97 33.80 111,502 ©.27 b3 .32
- PROP/!Z’IZJS > 68,929 )
n=- 5

7 5 : IR
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'as the measure of local expenditures.

to ;ge table, small scale districts, sparsely settled disgricts, and low
weath districts must all impose higﬁ tax rates for the purpose of financ-
ing their current level of transportatiorn services should they ch;ose to
impise‘the costs directly onto taxpayers. For the low wealth districts,
thié‘result can be attributed to their modest tax base. Property poor
dis;ri;ts tend to have lower local expenditures on transportafion than
do bqsperty rich districts {the zero-order correlation coefficients
begﬁéen property wealth and the‘LTE per pupil variables range between +.26
and +.43). Wealthy districts, despite their higher levels of local ex-
pené s, can impose relatively low tax rates. For-the sparsely settled
nd/or small districts, the higher tax rates can be attributed to the
hig?er local costs they face. This is especially true when LTE 1 is used

LI

| A second option available to districts as a means of financing local

exﬁenditures on transportation involves drawing resdurces away ffom non-
‘tranSportation related services. To the extent that resources are with-
drawn from instructional services for the purpose of financing transporta-
tion services, it can be argued that students rather than taxpayers are
bearing the local costs of the transportation program. ]

Table 6 presents the results of some early attempts to assess
relationships between spending on instruction and spending local funds
Oii transportation. 7The table presents zero-order correlations between
the three LTE variables as well as higher order correlations which include
controls for the confournding effects of background variables. In addition,
the table presents the results for several categories of school districts

as well as results for the entire sample.

The simple .correlations reported in Table 6 suggest that districts

™
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Table 6

. .

Relationship‘s Betwegn Alternate Specifications of Local Revenues Spent Per Pupil
On Traﬁsportation and Expenditures Per Pupil On Instruction
. . (Zero and Higher Order Correlation Coefficients)
(1978-1979)

Expenditure per Pupil On Instruction

Whole Sample Small Districts - Sparsely Settled Small and Large Districts Densely Large and
Scale < 1553 Districts Sparsely Scale 7 2549 Settled Densely
o = 646 o = 254 Density €23.0 °  Settled n = 257 bistricts Settled
n = 269 Districts Density »71.0 Districts
Scale < 1533 n = 250 Scale > 2549
Density< 23.0 Density > 71.9
n = 205 " =194
Simple correlations
LTEL/PUP .18 .21, .27 .29 .35 .36 .37
LTE2/PUP. 41 .39 41 .41 .52 44 47
LTE3/PUP .35 .3 .39 .38 47 .43 A4
Correlations Con-
troliing for ,
Property Wealth
Per Pupil P
LTE1/PUP .02 .03 .07 .08 .19 .23 .19
" LTE2/PUP . .18 .15 11 .10 .31 .30 .28
LTE3/PUP 11 .06 11 20 " .28 .24 .27
' Correlations Con=
) 3 r? trolling For
N Local Expenditure
0n Education
LTE1/PUP -.04 -.08 -.02 -.04 .10 .05 .09
.- LTE2/PUP -.02 -.08 -.01 -.07 .11 .08 .10
LTE3/PUP -.06 © .07 -.00 -.04 .06 .05 .08
’ 8




with higher levels of local expenditure on transportation also spend at
higher levels for instruction. However, all three of the LTE variables

E}

are correlated with tﬁe property wealth of the schooi'districts (the zero-
order correlation coefficients range betweeﬂ +,26 and +.43). In addition;
higher yealth distriétg éend to spend at higher levels on instruction

(r = .67). Hence it is necessary to control for the confounding effects
of wealth before it is possible to assess the independent relationship
between LTE and épending for instruction. The middle three rows of the
table preseﬁ: thése results and show that for the whole sample, the positive
relationship between -the two)variables is largely eliminated once the con-
trols forlwealth are iq place. Nevertheless, recall that we are looking
for evidence of a negative ﬁel“ti;ﬁship between LTE and spending on in—
struction. According to Table 6, in'general, districts with edﬁal wealfh -
. »

but unequal levels of LTE spend at similar levels on instruction.

When controls are in placé for the level of local spending‘on educa-~
Egon, the expected negative relationships appear, although they‘fall
short of‘stgtisfical significance at the 10 pefcent level. The negative
direction of these results is not surpfising since if the districts spend
more local funds on transportation a?d spend the same level of local funds
on education ig general, the "extra" funds for the transp&rtation program
mﬁap come froP somewhere.

Looking across the columns of Table 6 we can observe differences in
the coefficients depending on suchdistrict characteristics as scale and
dénsity. In,general, the results show that for the larger and more _
densely séttledbdistricts there is a stronger positive relationshié be-
tween -local expenditiires on transportation and spending on instruction.

Moreover, 'this positive felationship persi. . even when controls are in

L34
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place for the districts’' weaith and level of local spending. The positive
direction of the relationships found in the last three rows.for the larger
and more densely settled districts is consistent with a tendency in these
districts to draw resources out of non-instructional services as a means
of financing the local expenditure on transportation.

To summarize:

. The magnitude of the local outlay for transportation is
sizeable despite the high nominal rate at which the state
reirburses approved transportation expenditures.

. The 7 percent cap on aid that was in effect during the
period dramatically increased the local outlay for trans-
portation.

. The financing of the local out}ay through the imposition
of taxes violates standards of taxpayer equity.

. There is little evidence to suggest that districts are
financing their local cutlay on transportation by draw-
ing resources away from instructibn.

This completes our analysis of the implfcations of sparsity. Our

attention turns next to an analysis of the impact district isolation

within a BOCES can have on resource allocation practices.

; isolation
In the course of analyzing the relationships between scale of
operation and spending patterns, we found a surp;ising amount of varia-
tion in the level at which small districts spend for BOCES services (see
Table 1, column 6). We viewed this variation with some concern since we

reasoned that the concept of shared services which the BOCES program

40




embodies constitutes a viable means of offsetting many ;f the costs small
scale entails. To the extent that this is the ;ase, the inability or un-
wiilingness of small districts to pargicipate iq BéCES programs can have
adverse implications for either students, taxpayers, or both. ‘

.- In light of this, we became interested in identifying what might be
calledfimpediments that limit the ability of districts to pérticipate in

v

BOCES programs. We used the term isolation to refer to these impediments

and we conceptualized two distinct types of isolation. First, we thought

of an isolacedndistrict as one that is different in some fundamental way

[y

from the other districts in the local BOCES. The example that is fre-
quently given for this type of isolation involves a situation where a
Wrural" district with interests in shared teacher services is surrounded
by "suburban' districts with interests-in more esoteric services such as
instruction in dance and the visual arts. A
| In order to-explore this aspect of isolgtion, we selected three
variables of interest: scale of operation, property wealth per pupil,
and geographic size in square miles, and calculat;d means and standard
deviations for each BOCES by aggregating the relevant district level data.
This procedure yielded three means and standard deviations for each of
the 44 BOCES in the state. If was tnen possible to assess the degree to
which individual districcs differ from the average calculated for the
local BOCES. Starsdardized scores were calculated forﬁeach district and
Tablé 7 reports thi results. .

According to the table, a sizeable number of districts (between 144
and. 163), depending on the variable, find themselves more than one standard

deviation away from the averagé for their respectivé BOCES. Moreover,

the districts which find themselves most different from their neighbors




‘ are the very wealthy, the districts with extraordinarily high pupil

counts, and the districts which cover large geographic areas.

This last result is interesting since very wealthy districts as
well as very large scale districts are almost by definition less dependent
on BOCES as a means of delivering services than are their less well to
do, smaller peers. In contrast, the districts that cover very large geo-
graphic areas are likely to face costs which make the concept of shared
services attractive. And yet, there are roughly 32 districts in the
state which are significantly larger geographically than their fellow co~
operators in the local BOCES. This kind of isolation may have adverse
effects on the ability of BOCES to meet these districts' special needs.

In order to test this proposition, we examined the relationship
between this aspec¢t of isolation and the level of participation in BOCES
services. In our Interim Report we presented the results of this analysis
and reached the conclusion that differences between a given‘district and
its fellow cooperators in the local BOCES make little difference in terms
of the level of spending on BDCES‘services. Although more refined
analyses may reverse this conclusion, it is clear that this aspect of
isolation does not explain the variation among small districts in their
level of spending on BOCES services.

The second type of isolation we considered involves the distance in
miles between the school discrict and the local BOCES regional service
center. We reasoned that a district may be quite similar to its neighbors
but’be so distant from its local BOCES center that costs are incurred
which preclude full participation. -Consider the time students may be
required to spend riding on buses to-and from BCCES centers. The point

here is that even if the state paid for all of the out-of-pocket costs

« -~ —
[}
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’ + 7 Table7 - 4 .
District Characteristics in Relation to BOCES Characteristics
(figures represent the count of Districts falling into each category) . .

[y

(1978-1979) - )

Number of Standard Deviations Below(-) or
Above (+) the Mean for the District's BOCES

1

-3 ) -1 0 € +2 +3 +4

Full Value ‘ .
Assessment . 0 53 367 - 169 - 54 27 10 . 0
Per Pupil . . ‘ ' : -

i > . " v

34

Total Aidcble ‘ ' ' .
) 4 1
Pupil Units ¢ 55 372 1‘46 50 44 ‘

Square . 2 5 0
Miles - 1 ,§3 324 184 . 67 ._8

43 . . | s

wll Toxt Provided by ERIC
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associated with lengthy bus rides, participation rates for the geographically
isolated districts might still be low. .An attractive explanation for this

type of result would hold that the real costs associated with lengthy bus

4

rides are imposed not on the districts, but on the students and their

»~

families. Short of outright coercion, the‘availability oﬁja splendid vo-

-

cational program 40 miles away is not likely to attract many students, -

*

regardless of how generous the state is_in terms of transportation aid.

Table 8 presents information regarding the number of districts that
. are "isolated" in this geographic sensej According to the table, 47 ) .
‘ ‘kschool diét;ictsfin New York Statg are moré than 25 miles{aggy fr&g theif
" nearést BOCES regional service centerf

Althdugh this need not cause a

problem for those services that can be offered on a decentralized basis

z - -

(for eiample, a BOCES'special_edhcation,class can be housed in a local‘
school district rather than the regidﬁal service center), there are ser-
vices which can only be offered at thé;regional center, and these are the
services which isolated districts may be compelled to forego. In additionm,
s cx
' it is’woFth noting that among the non K-12 districts that were excluded
from this analysis, there are several instances where ‘the one-way distance

¢

between the district and the BOCES center exceeds .60 miles.

Table 9 reports an analysis of relationships between the geogréphic
isolation of school districts within their BOCES and resource allocation .,
practices at the local level. ‘Aside from’noting that isolation appears

to be related to the selectad variables in ways that are similar to what
1 -

we found for both small scaie and sparsity (the most notable exception

occurs in column 8 where the use of nénjpeaching professionals appears
to be high rather than low in the most isolated districts), we will not

. &iscuss the results of Table 9 in detail. However, we do wish to draw

1
- 3

#These 47 districts enrolled a total of 52,006 students.
\)‘ . : N - 35 . -

-

o
"7 K = 4{)
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" Table 8

. Number of Miles (one-way) Between Regional BOCES
Service Centers and Local Districts
(numbers in cells refer to the.number of districts)

{
(1978-1979)

Regulqr K-12 School Districts Only

155 157 126 107 6¢ 28 9 3 3 o | 2

0 5 10 i5 20 25 30 35 40 45 50- 55

Distance in Miles Between Regional BOCES
Service Center and the Local District v

LY

attention to column 6 of the table where, contrary to what we were expecting,

a positive reiationship éppeers to exist between geographic isolatdon and
expenditures per pupil on BOCES services. Before we can rnterpret this ;
" result, we need to be aware of the fact that geographic isolation correlates
with scale such that the more isolated districts tend to be emall (r = -.39).
This poses a probiem for idenrifyrng the independent effects of isolation

on participagioﬁ eince we know from Table 1, co}umn 6, that small districts

«

tend to rely more heavily on BOCES services than do large districts. It

follows rhat we need to control for the confounding effects of scale and.

our question beconmes: Amopé aistricts of the same size, do more geographically
.isolated districts spend less per pupil on BOCES than do more isolated
districts? When controls are in place for the effects of scale, the correl-

ation coefficient.between geographic isolation and expenditure per pupil -«

on BOCES equals an insignificant .0l. Hence, it appears that among dis-

tricts of the same size, isolation makes little difference in terms of

.
(IR

expenditure levels on BOCES.

° R 45

36

73




Table 9

,Relationsﬁips Between Expenditure Levels and Patterns
; and School District Geographic Isolation
S . (1978-1979) ) - .
= Geographic o -1 ‘ ‘ 2 3 4 : 5 - N,
o Isolation (oné way . - ' Y
distance in miles to General Fund Local Levy Divided Local Levy Expenditure Expenditure ’
the nearest BOCES ., Expenditure by Full Value Divided by Per Pupil on Per Pupil on
~Regional Center ) ‘Per Pupil ¢ax rate in mills) Local Income Instruction Transportation
7 , Distfict Deciles* Mean  S.D.** Mean S.D. Mean 8.D. Mean S.D. Mean S.D. : {5
- £3.0 2529 506 .0192 0068 .0558 .0331 1451 322 108 49 i
o - e - . ’:‘
SN ] 3.0-5.0 2599 660 .0197 .0064 - .0506 .0235 1489 406 . 112 47 :
5.0-6.7 .. 2721 616 . 0194 . 0064 .0599 - .0367 1571 413 119 52 -
6.7-8.8 | 2493 603 . .0180 .0056 °  .0508 .0217 1405 . 392 . 116 43 .
. f R B ~
8.8-11.0 2428 586 . .0174  .0055 .0531 ' .0273 1349 , 367 128 . 45 .ﬂ’
11.0-14.0 g 2333 610 .0158 .0056 .0478 .0258 1311 ' - 373 125 . 39 ’
14.0-16.0 2249 584 .0150 .0036 .0475 .0166 1246 363 137 38 ] }é
16.0~-19.0 2201 511" .0143 .0031 L0475  .0246 1225 305 145 67
: 19.0-24.0 2270 485 .0149 .0C39 . .0497 .0213 1232° 307 140 46
4 . ' )
11 é V24,1 2409 989 .0133 .0028, .0661  .0422 1280 474 153 40
" All Districts 2422 633 .0167 .0052 .0529 .0282 1353 375 128 46
L, m= 656
- . *Deciles are non-pupil weighted (each'represent 10%Z of the districts and includes all regular K-12
- districts with exception of the "Big 5" districts). .
. . *%Standard deviation, a measure of variation within the decile.
Q. . ' .
‘fJERJ!:,‘ . 7 ' -
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Table 9 Continued

-

JES VY B A

b o .
6 7 8 ' 10° 11 12

e : ~Full Time : - _ Percentage of Stu.
“. ixpenditure Full Time Non-Teaching Full Time Para- Beginning B.A. Beginning M.A. Falling Below Min.
Yer Pupil Teachers Per Professionals Professional Staff Teacher Salary Teacher Salary Competency as Meas.

)n BOCES 1,000 Pupils  Per 1,000 Pupils  Per 1,000 Pupils $ $ " by the PEP Test

.. fean  S.D. Mean  S.D. Mean® S.D. , Mean  S.D. Mean  S.D.  Mean  S.D. Mean  S.D.

- 81 :41‘ 50.8 5.1 6.8 2.3 2.7 3.3 11,002 1,274 12,327 1,723 .15 .05

77 44 51.6 7.1 7.2 3.0 3.2 3.1 10,798 1,366 12,140 1,809 .16 .05

89 50 s4.1 9.5 7.0 ° 3.0 2.6 3.3 10,987 1,228 12,490 1,665 .15 .05

. T4 62  50.7 .5..0 6.7 2.4 3.8 3.1 10,653 1,270 12,058 1,675 .16 .06

© 99 ' 48 50.8 5.0 6.4 2.0 b1 3.2 10,454 1,298 11,600 1,695 a6 s

97 50 52,4 6.0 6.2 2.2 4.1 34 10,370 1,137 11,488 1,392 .16 .05

100 52 51.8 6.3 5.8 1.9 3.8 3.5 10,091 1,095 11,134 1,422 .16 .06

105 57  52.9 9.9 5.4 2.5 3.3 3.5 9,893 942 o 10,953 1,237 .18 .06

107 . 66  53.2 8.1 5.7 2.2 4.1 3.5 10,149 1,089 11,249 1,500 .17 .06

104 59  56.2  13.3 6.0 2.3 4.7 3.9 10,171 788 ° 11,169 1,074 .18 .06

95 53 52.4 7.8 6.3 2.4 3.7 3.4 10,477 1,219 11,695 1,626 .16 .06

N n .
49 90




Although the isolated districts in New York State may complain about
the BOCES services they receive, they do not appear to respond by system-
atically withdrawing from programs. However, before'we become too compla-
cent about the adequacy of the current BOCES offerings, we need to recognize
that isolated districts may have little choice over their level of par-'
ticipation, especially if the services in question are mandated by the
state. Moreover, the fact that geographic isolation is not associated with

relatively low levels of participation in BOCES suggests that substantial

numbers of students are travelling between 50 and 120 milés a day on a

regular basis. This amount of travel is.difficult to justify, and the

state may be properly concerned about the adverse effects the associated

amount of time in. transit may have: on student performahce.

Althqugh we are unable to explain why there is‘é large amount of
;ariation in‘the level at whicﬁ small distric:s spend‘on BOCES services, .
we continue to view this variation with some concern. Further rédsearch
is neéded. We suspect a case study typg of methodologyacould prove to
be especially useful in this context.

| The following discussion focuses attention on relationships that
exist between changes in;enrollment and the resource allocation practices

I

of‘local school officials.

Percentage Change in Enrollment

k)

Our chief reason for expecting enrollment. change, specifically enroll-
ment decline, to make a difference in terms of the allocation of educational
resources, stems from the idea that certain rigidities exist within school

systems that make it difficult for officials to respond quickly to an abrupt

or unanticipated change in enrollment. Examples would include provisions

= 39 5.
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in teachers' contracts which may either retard the speed at which teach.vs
are "excessed" in districts experiencing decline; or affect the willing~
ness of administrators to reduce staff. Suppose, for example, that
seniority provisions require the administration to "excess' their most

promising faculty or to accept a rapid increase in the degree to which

.teachers teach subjects that lie outside of their major field of prepara-

tion. In such. situvations administrators may respond by protecting their
existing faculty through increased efforts to finance the resulting high
teacher—pupil ratios by making cuts in other areas. The closing of
buildings and a reduction in the use of para-professional aides are options
that might be pursued. Table 10 examines the relationship between a per-
centage change in enrollment between 1977 78 and 1978-79 and selected

aSpeets of resour” 2 allocation practices in 1978-79.

L]

According to the table, districts experiencing the greatest decline

I .
in percentage terms tend to spend at high levels per pupil on the general

fnnd (column 1), as well as on expenditures more directly related to in-~
struction (column 4). In addition, these districts, as we might expect,
tend to operate with relatively hign teacher—;upil ratios, These
reiationships hold when_ye control for the effects of wealth (see

the Appendix for details). Hence, the interpretation becomes:

Among districts with the same wealth, those districts experiencing

-

the greatest enrollment declines, in the short rum, tend to spend
/
higher levels and operate with higher teacher-pupil ratios than those

experiencing smaller declines.

However, Table 10 also indicates that a great deal of variation

characterizes the spending.levels as well as the staffing ratios of the

Y~




Table 10

Relationships Between Expenditure Levels and Patterns .

{

. and School District's Percentage Decline in Student Enrollment o . :
N
(1978-1979) ‘ ) S
- 1 2 3 4 5 :
Percentage |
Decline in neral Fand  Local Levy Divided Local Levy Expendituee Expenditure -
Enrollment ) uxpenditure by Full Value Divided by Per Pupil on Per Pupil on |
1977~78 to 1978-79 Per Pupil  (tax rate in mills) Local Income Inscruction Transportation
District Deciles’  Mean S.D.*  Mean  S.D. Mean S.D. Mean  S.D.  Mean  S.D.
6.3 2905 ) 1069 0169 .007C L0620 .0385 1631 570 135 52
5.4~6.3 2465 510 .0182 .0064 .0556 .0289 1382 < 330 122 43
- 4.7-5.4 2437 578 .0174 .0065 . .0501 .0226 1373 356 126 45
¥ - N
4.0-4.7 2433 567 .0168 .0051 L0462 .0192 1360 - 359 124 51 -
3.65-4 ) 2380 507 . 0169 .0051 .0441 .0190 1340 315 110 47 |
2.85-3.45 2318 512 .0159 . 0047 .0511 .0221 1308 342 '130 40
» 55:3 2.25-2.85 2355 554 .0166 .0048 .0537 .0331 1316 358 129 43
1.48~2.25 2304 518 .0163 .0051 © .0515 .0303 1284 325 125 48
— .
.48-1..48 2268 570 .0159 .0049 .0503\ :0292 1260 357 131 63 -
£ .48 2402 670 .0165 .0058 .0610 \.0307 1313 406 438 435
All Districts 2423 627 .0167 .0056 - .0527  .0281 1354 377 127 48
n = 670 E \ 54

*Deciles are non-pupil weighted (each represent 10% of the districts and includes all regular K-12
districts with exception of the 'Big 5" districts).

**Standard deviation, a measure of variation within the decile.




Table 10 Continued

+
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Vw0 s

06

7 8 10 . 12 .
Full Time - ) Percentage of Stu.
Expenditure Full Time, Non~Teaching Full Time Para- Beginning B.A. Beginning M.A. Falling Below Min.
Per Pupil Teachers Per Professionals Professional Staff Teacher Salary Teacher Salary Competency as Meas.
On BOCES 1,000 Pupils Per 1,000 Pupils Per, 1,000 Pupils 5 $ by the PEP Test
Mean  S.D. Mean  S.D. Mean  S.D. Mean  S.D. " Mean  S.D. Mean  S.D. Mean  S.D.
,'i18 69 ' 57.9 14.1 6.6 2.4 3.3 4.0 11,045 1,37% 12,417. 1,263 .15 .05
.91 46 52.7 3.9 7.0 2.4 3.1 3.8 10,513 1,152 11,846 1,580 .16 .05
92 47 51.8 4.6 ‘6.8 2.4 3.2 2.8 10,772 1,270 12’075» 1,735 .15 .05
90 63 51.5 5.4 "6.5 2.2 - 3.7 3.3 10,436 1,249 11,594 1,602 .16, .06
92 48 51.4 4.8 6.6 1.6 3.1 2.9 10,435 1,167 11,582 1,544 .16 .05 ﬂ{
90 49 51.4 :6;0' 6.1 2.3 3.6 3.4 10,293 1,121 11,4@9 1,524 .16 .05
88 59  51.8 5.6 6.3 2.3 3.7 2.3 -10,423 1,067y 11,615 1,435 .16 .06
‘92 50 51.4 6.2 6.3 2.9 4.4 3.7 10,307 1,171 11,509 1,523 .18 .06
92. 48 51.2 9.8 6.1 2.3 3.8 2.9 10,067 1,093 11,207 1,495 .17 .97
104 63 52.8 8.8 6.0 3.1 4.6 4.0 10,591 1,366 11,776 1,682 .18 .06
95 55  52.3 7.7 . . 6.3 2.4 3.7 3.4 10,481 1,222 11,699 1,632 .16 .06
39
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) q;strictsrexperiéncing the greatest declines in enrollment. One explana-

tion for this variation would hold that different tyﬁeé of districts ex-
periencing a given percshtage decline in enrollment respond in different
ways. In other words, éhere may be an ;ntergction Petween certain back-
ground characteristics of the districts and the percentage decline in enroll;
ment that helps'determ;ne the nature of the response to the decline.

| We‘exnmined this phenomenon by checking to see whether the impact

of a given percentage decliné in enrollment varies depénding on the initial
scale of the district. Scale is a Plausible canéidate for this type of
analysis. It stands to reason that a 5% decline in ;adistric; with 300
students, one building, 12 teachers, and a part-time administrator has

a different impact compared to a 5% decline in a district with 3,000

students, several buildings, 120 teachers, aad 5 administrators. Ve

=

found a stronger relationship between the percentage decline in enroll- '

ment and spending levels as well as teacher-pupil ratios in the smaller

districts than we found in the larger districts.. Specificall&, the

relevant correlation coefficients for the small distyicts ranged between

.21 and .25 in the expectcd direction, while the analogous coefficient;

for the largé districts ranged between .13 and .18. However, a ﬁortibn

of ‘this difference can be attributed to the confounding effects of wealth.
When controls were in placerfor differences in wealth, the coefficients
ranged between .19 and .28 for the small districts and .14 and .27 for

the large districts. Of all the relationships we examined, the nature of
the relationship between the teacher pupil ratio and the percentage‘decline
in enrollment was the most dependent on the‘scale of the district. (See the

Appendix for additional discussion of this analysis.)

Summearizing, among equally wealthy districts, there is a stronger

-
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" by economizing in other areas of their program.

tendency for a decline in enrollment to be associated with increases in the’

teacher-pupil ratio in small compared to large districts. The fact that

i

the strength of the interaction between scale and declines in enrollment is

weaker for the expenditure variables is consistent with-our- arguments about __

the tendency -for small districts to finance their high teacher-pupil ratios

“ This completps our discussion of’ background characteristics that have
implications for the cost of producing a given level of educational outcomes. (
ln tﬁe‘follbwing section we examine ways-in which tne state may be mis-
representing the ability ofdrural'school‘districts to pay fcr.education.

| ° f
Sources and Consequences "of Inaccuracies in the Measurement
of School Districts' Ability to Pay
The previous discussion, where we exauineg the impact of seale, spar-

sity, isolation, and changes in enrollment, was focused\on burdens that
stem frou the existence of higher costé in particular types of districts.

Here we give attention to burdens that stem from an.inaccurate determina-

‘tion by the state of schiool districts' ability -to pay for educational

i

services. . 2 v .

]

We divide the discussion into two sections, each corresponding to

4

one of the remaining two backgrounq cbaracteristics we agreed to examine
on behalf of the Task Force. We begin with an’analysis of the impact of
changes in full value property wealth over time.and conclude with a section,

devoted to the implications of a discrepancy between school districts'

property and income measures of wealth.

Percentage Change in Full Value Property Wealth

We have two goals to achieve in this analysis. The first is to docu-

ment the claim made by rural school administrators and residents regarding

58
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the rapid increase in full value per pupil that has occufred in rural

areas over the pagt five years. The second is to degermine whether a

disp;oportionate rise”in full value err time is related to current re-

séurce allocéation pracéices in schookiﬁistricts. In other words, we are

. interested in seeing whether a'histo;y of rapidly increasing property

wealth 'has implications for the current treatmeﬁt of both taxpayers‘and |

students. i
For the pﬁrpose of measuring changes in full value over a recent

inve'year period, we collected infofﬁation about districts' full valuation

for the 1973-74 school year as well as the analgous figures for the 1978-

79 school year. With these two figures we were able to calculate the

percentage change in full valye and could then check fo see if certain

types of district; Experienced, on the average, larger percentage gains

than 6thers. " Since we were particularly i;terested in the degree to which

frural” districts experienced higher gains relative to others,

we employed the working definition of a rural school that we developed

for the Task Force as a means of identifying ru¥a1 schools. Briefly

stated, this definition defines a district ;s rurasl 1if it falls into one

of the four pottom deciles of the scale distribution and falls into one

of the four bottom deciles of the density distribution. Specifically, .

districts with fewer than 1553 students and who have fewer than 23 stu- ~ |

dents in enrollment pe; square mile are considered rural. In addition,

we looked separately at those districts .that féll into the bottom two

deciles ~f both the scale and density distributions. 1In

order to be included in this group, a district had to have fewer than

933 pupils and fewer than 11 pupils per square mile. TFor purposes of con-

trast, we examined districts falling into the top four deciles of both

1599




the scale and density distributions as well as those falling into the top

two deciles of both distriégtions. Table 11 reports the results of this

analysis.

It apéears clear that over-the 19;2—1979 period property wealth

has been rising at a higher 'rate in rural school districts than elsewhere.

This result corrcborates the findings-of numerous efforts on the part of

rural school officials to documenp differences in the growth rates of

rural relaéive to other schools districts' (see for example, Davis, 1981).
: What i; potentially important about the ;esﬁlt we are reporting here is

that it seems to hold in general for a collection of school districts that

have in common only their small scale and sparsely sett}ed population.

In other words, this resul; cannot be attributed to unusual events occurr-

ing in a\singlelcoﬁnty or region of the state. instead, it is a result

that applies to a substantial number of school districts located in over

41 counties.in the state.

Having demonstrated that property wealth has been rising at a rapid

rate in rurai school districts, we neea to ask whether or not this ought
to be a concern of the state. ‘We try to answer this question in two steps.
First, we examine the relationship between changes in full Value and the

f* - o "reso;rce allocation practices of local officials to see if there are any -
consequences associated with changes in full value. Second, we examine
alternate explanations of the results we f£ind in step 1.

Tab’.e 12 presents the results of the first step in this analysis and

in general indicates that districts experiencing the greatest increase in

full value tend to a) spend at low levels on education in general as well
as on instruction, b) spend at high levels on both BOCES and transporta-

tion services, ¢) have high teacher-pupil ratios, d) have low non-teaching

GO 46




, Table 11 ~ SR

i
Average Percentage Increases in Full Value Wealth Over Time i
for Selected Categories of School Districts , . 1

(1978-1979) ’

- i Mean Percentage
£ . Increasé in Full
: » Value Property Wealth

Z:‘ Whole Sample ' 104.2

A

Districts with fewer than 1553 students :
(TAPU) and with fewer than 23.09 - 140.8
students in enrollment per square mile. ’

Districts with fewer than 933
students (TAPU) and with fewer 160.8
than 10.79 pupils per square mile. .

Districts with more than 2550
students (TAPU) and with more than R 73.0
71.03 pupils per square m'le. ‘

Districts with more than 4,473~

. students [TAPU) and with more than 72.9
453.83 pupils per square mile.
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Table 12

Relationships Between Expenditure Levels and Patterns
and School District Percentage Increase in Full Value Property Wealth

(1978-1979)

|

n = 635

districts with exception of the ''Big 5" districts).

s
6"‘-‘V"GSt:andard deviation, a measure of vayiation within the decile.

Percentage -1 3 4 ;2
Iricrease in Full ’ )
Value Property General Fund Local Levy Divided Local Levy Expenditure Prpenditure
Wealth Expenditure by Full Value Divided by Per Pupil on Per Pupii on
(1974-1979) _ Per Pupil (;ax rate in mills) Local Income . Instruction Transportation
Diétrict Deciles# "Mean  S.D.#** Mean  S.D. Mean S.D. Mean S.D. Mean S.D. }
£48.6 2926 647 ©.0206  .0072 .0486  .0236 1708 402 84 40 ’
_48.6-60.? 3002 1034 L0216 . 0052 .05i9 .0274 1735 559 107 48 '
60.4-73.2 2532 571 .0200 .0054 .OQBO .0216 1457 358 107 51 -
73.2-82.4 2330 459 .0174 . 0050 .0496 0296 1308 255 - 121 42 ,
) 82.4-97.2 2402 582 . 0166 .0058 .0519 .0306 1335 347 125 45 s
97.2-108.5 ‘ 2292‘ 524 . 0167 .0148 .0504 .0232 1275 334 132 39
108.5-121.4 2191 373 . 0147 . 0037 .0477 .0241 1195 -212 137 41
121.4~140.0 2169 341 .0139 . 0032 .0531 .0303 1173 173 146 36
140.0-158 «6 2206 466 ;0134 . 0029 .0594 .0360 1203 274 160 57
>158.6 2166 525 .0123 .0023 .0568 .0336 1168 272 145 A 39
All Districts 2418 582 .0167 .0047 .052¢4 .0284 . 1353 335 127 44

*Deciles are ﬁon-pupil weighted (each represent .10% of the districts and i{necludes all regulad K-12




. Table 12 Continued

6, 7 ~8 9 10 11 .
. Full Time . . Percentage of Stu.
Expenditure Full Time Non-Teaching Full Time Para- Beginning B.A. Beginning M.A. Falling Below Min, )
Per Pupil Teachers Per Professionals Professional Staff Teacher Salary Teacher Salary Competéncy as Meas. -
On BOCES 1,000 Pupils Per 1,000 Pupils Per 1,000 Pupils S s by the PEP Test T
Mean S.D. Mean  S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D. Mean S.D.
€3 40 .’55.6 6.6 7.9 2.2 2.5 3.0 il,460 1,214 13;0321 1,706 .02 .01
73 44 53.7 12.2 8.2 \2.8 3.2 ‘ 3.8 11,371 1,346 12,974 1,718 .02 .01 .
82 43 59.1 5.2 6.6 2.0 2.4 2.9 10,864 1,272 12,i64 1,635 .02 01
77 36 51.8 ‘ 5.9 6.3 1.8 3.6 3.1 10,443 1,068 ,l},591 1,378 .02. .00
83 34 50.5 5.7 6.4P 3.1 2.6 2.7 10,644 1,060 11,845 l’,466 .02 .01 S
96 58" 50.8 6.2 6.0 2.0 3.7 3.4 10;304 12014 11,464 . 1,439 .02 '.00
102 46 50.7 4.8 6.0 2.4 3.7 2.6 10,261 1,048 11,533‘ 1,327 .01 .00
i09 52 52.4 7.4 5.3 2.3 4.3 3.3 9,841 l,Oél 10,891 1,212 .01 .00\ ]
121‘ , 58‘ 54.3 \11.8 5.4 2.1 5.1 3.9, 9,701 728 10,656 996 .01 .00
143 76 54.0 8.8 5.3 2.0 5.3 4.2 9,746 803 10,657 1,055 .01 .00
95 50 52.4 7.9 6.3 2.3 3.7 3.3 10,485 1,220 11,705 1,628 .02 .00
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projessional—pupil rafios, e) have high para-professional aide-pupil
ratiba{\f) offer low starting salariés for teachers, and g) experience
relativ;I} high levels of "failure" on PEP tests.

_ Several interpretations c;p'be offered for these results. One fairly
attractive explanation, on its face, is‘that there is no independent
relationship between changes in full value and resource allocation prac-

tices and that what we observe in Table 12 is simply a consequence of the

fagt that the districts with high rates of inérease in their property
wealth tend ﬁq be small and sparsely settled. (Recall from previous sec-
tions that scale and sparsity are related to resourée allocation practices
in wg&s that are consistent with this interpretation.)

A second interpretation involves the assertion that there is an
independent link between changes in full value and resource allocation,
and that this link can be traced to the effect of the abrupt nature of
the change the distriéts experienced. The argument here would be similar
to the one we déveloped in the previous section where we talked agout the
rigidities that may exist within the educational system. If a district
gains a great deal of property wealth from one périod to the next (say,
because of the arrival of a major business) and the state responds by
reducing operating aid, the district may experience an abrupt loss in
revenue from one year to the next. This loss in revenue may cause dis—-
locations in the ability of the district to provide services. However,
at least in principle, the loss of state revenue will be offset to some
degree by the increase in revenue that stems from the enlarged local tax
base. Hence, it is not altogether clear why abruptness per se need cause
a loss in revenue for the school district. o

A third and perhaps more important interpretation concerns the degree
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to which the disproportionate rise in wealtn is a permanent rather than
a temporary phenomenon. If it is a temporary rise and if the state
treats the change as if it were perma&ent, then the state will be in the
position of overstatiﬁg the affected district's ability to pay. Thé con-
sequences for the district would involve a reduction in state aid thac is
not offset by any real enlargement of the tax base. The net result‘may
very well involve reductions in spending levels that are consistent Qith

) the results reported in Table 12. e

Notice that this third interpretation is similar to the 'paper wealth"

a1z ot wade in recent years by rural school officals and residents.
Ac. ing to this argument, the rise in full value in rural areas is due
to sj.culation and is more accurately thought of as "paper" in contrast :
to real wealth. We are uncomfértable with the distinction between "paper"
and ""real" wealth since it suggests that th2 purchaser of land in rural

areas is irrational and pays more for land than it is worth. While this

may be the case in isclated instances, we find it to be a problematic premise

- upon which to build an argument that presupposes a particular theory of value.
We prefer to think of paper wealth as the consequence of a series of instances

where perfectly rational speculators gambled and lost. Moreover, ve suspect that

this sort of phenomenon has occurred in certain geographic regions around
the state in rocent years and that a number of school districts have been
victims of temporary increases in weaith that the state has inagyngizﬁ}y
considered pérmanent.

One way to test whether or not the temporary wealth interpretation
of Table 12 has any merit, given our dafa, involves stratifying the sample

into rural and nonrural strata and examining whether or not the etfects

of a change in full value are the same for both groups of distriets. If




it is true that the rise in wealth in what we are ...._..- ‘itricts
is temporary and the rise in wealth in the "non-rural® di .5 per-

manent, we should expect to see differences between the twu .ypes of dis-

tricts in how an equivalent change in wealth affects spending levels and\\vc
patterns. Specifically, we would expect to see a negative relationship
between the percentage increase in full value and spending levels in rural
districts and no relationship between these variables for the non-rural
districts;

When we carried out this analysis we found some evidence of a signifi-
cant tendency for rural districts to spend at lower levels than do non-
rural distric.s fol}owing a large gain in full value. Tabie 13 indicates
that the zero-order correlation between the percentage increase in full
value and expendituré level‘on the general fund is -.16 far rural districts
(scale'<f1553 and density <:23.09) and ~.13 for large, densely settled dis-
tricts (scale >>2550 and densityj? 71.03). When we used more stringent
criteria to identify the rural and non-rural districts, we found a larger
difference in the magnitude of the relationship (-~.26 compared to -.16).

Table 13 pfovides limited support fqr the claim that rural districts
tend to spend at lower levels than do large scale, densely settled dis-
tricts following an equivalent increase in property wéalth. The differ-
ence is most pronounced between the ''very rural" and others which is some-
what of a surprise since we expected that the districts most likely to
have:experienced "paper" increases in their wealth would be districts
located on the outskirts of major metropolitan areas.

While the results reported in Table 13 are consistent with what a
paper wealth type of argument suggests would be the case for the most
rural districts, they fall short of establishing the validity of the

paper wealth claims. Even so, there is good reason
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for the state to distinguish in some way- between temporary and permanent
gains in wealth. Whether the State needs to .be concerned about "abrupt-

ness" per se in thke change is not clear at this time. We will have more

to say about these issues when we discuss policy implicationms.

Table 13

Zero-Order Correlations Between the Percentage
Increase in Full Value and Expenditure Levels
Per Pupil on. the General Fund

(1978-1979)
Whole Sample Rural Districts ' "non-rural' Districts
Scale <1553 and Scale < 933 and Scale ¥ 2550 and Scale » 4,473 and
Sparsity <23.9 " Sparsity <10.79 Density 7 71.03 Density» 457.83
n = 635 n = 205 n =91 n = 189 n = 65
: -.20 -.16 -.26 -.13 . -.16

In the following section we explore the implications of the final
background characteristics we considered, the discrepancy between income

and property baed measures of ability to pay.

Discrepancies Between Income and Property Based Measures of Wealth

In recent years, economists have argued that the composition of the
tax base as well as its si-= can have independent effects on spending
levels for education. For example, it has been argued that the percent-
age of the tax basé that is devoted to residential rather than commercial
uses can affect spending levels (See Ladd, 1975 aad Adams, 1980). More-
over, increasing attention is being given to the effects of more subtle
characteristics of tax bases such as the age distribution of the taxpayers

(See Brown and Saks, 1979).
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We view the discrepancy that can exist betweeu alternative measures

of wealth as a tax base characteristic that is analogous to those mentioned
above. A measure of wealth discrepancy provides a means of assessinyg the
deéree to which a community can tax non—reoidents as a means of financing
educational services. Districts that rank higher on the property wealth
distribution than on the income we:lth distribution will tend to be those
districts in resort areas of the state as well as those districts with
disproportionate amounts of commercial properties. In both instances,

the districts are able to export taxes in the sense that‘non—residents
help to support the local school system. The implication is that dais-
tricts with high levels of property wealth relative to their income

wealth can be expected to spend at higher levels than otherwise equivalent
school districts. We examine this proposition later in this discussion.

There is a second aspect of the discrepancy issue that has received

hore attention from the Task Force.  This involves the challenge-of-com----— --

bining income and property based measures of wealth into an equitable in~
dex of school districts' true ability to pay. While the construction of
this index lies outside the scope of this research, we provide some informa-
tion regarding the magnitude of the discrepancies that exist in New York
State.

Ir. order to measure the discrepancy that can exist in a district
between property and income based measures of ability to pay, we ranked
the districts in terms of both income and property wealth and for each
district compared the two rankings. For example, if a district ranked
one standard deviation above the mean of the income wealth per pupil
distribution and one standard deviation below the mean of the property

wealth per pupil distribution, the measura of spread or discrepancy between
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these t§6‘rankings would be two. (See the Appendix for more details
about this methodology.)

Table 14 provides some insight into how much discrepancy exists in
New York State between the property and income based measures of ability
to pay. The further the cell is from the zero point on each scale, the
ﬁore extreme is the discrepancy.

If we afbitrarily define a discrepancy to exist if the district's
score is greater than .5, then we can claim that more districts in New
York State have high property wealth relative to their income wealth than

have high income wealth relative to their property wealth. There are 172

.of the former type and 100 of the latter type. But it is also true that

a small but significant number of districts have extraordinarily high
levels of income relative to their property wealth. Specifically, if we

accept a score in excess of 2.0 as an indicator of an extraordinary dis-

‘¢repancy, there are 23 distficts in the stdte that can be categorized in

this fashion. Since the state relies heavily on the property wealth
measures of ability tc pay for aid purposes, it follows that these 23
districts have been qualifying for considerably more aid than would be
the case if income were included in the wealth measure.

Table 15 provides a'more straightforward analysis of this phenomenon
by controlling for absolute rankings along the two wealth dimensions.
All districts falling into cells that are off the Northeast - Southwest
diagonal of the table are, to one degree or another, faced with a dis-
crepancy betweeﬁ their income and property based measures of wealth.
Several interesting results can be found in this table. For example,

it appears that expenditure levels are not sensitive to income levels for

the low property wealth districts. For the middle and high property

Mo
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Table 14
Relative Ranking of Districts on Income and Full Value Property
Wealth per Pupil Measures of Ability to Pay
(figures represent the count of districts falling into each category)*

(1978-1979)

Degree to which

- ) Income Wealth is
106 41 2? 11 5 7 2 1 3 F 2 3 High Relative to

Property Wealth

0 - .5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 13.0

Degree to which
Property Wealth is
High Relative to
Income Wealth

292 172

*See the appendix for a discussion of the scale used to assess the magnitude of the discrepancy.

t




Table 15

New York State Regular K-12 School Districts

- By Wealth Characteristics
f? ! T "y Cell Frequencies
3 N = 670
Gross Income Per Pupil (TAPU)
- ‘ (1978-1979) .
: Lowest Quartile Middle Two Quartiles Highest Quartile
E_ , < 14,427 14,427~26,141 > 26,141
o ' Mean S.D. Mean S.D. Mean  S.D.
" Highest General Fuand General Fund General Fund \\‘\\
: Expenditure
Quartile Expendicure 2711 5}0 byt 2726 633 | pur bupil . 3381 8171~
~ R
80, 359 State Operati State Operating ~ o
Equalized ’ State OPSRALA0E  c6S 197 [add Per Puptl 533 143 |MdPervupil 505 109 - -
Property .
Wealth
Per Pupil n =16 ) n = 48 n = 106
(RAWADA) N
Middle Two . L
a G 1 Fuad General Fund eneral Fuad
Quartiles bavenditure. 2089 215 |Expenditure 2214 330 |Expenditsre 2521 390
Per Pupil Per Pupil Per Pupil
43,463 -
oy 80,538 ~ . State 0 i
74 i o7 g5 Teowelw am 1 [WRNIS au ws
" n=65 7 ‘n = 2046 ’ n = 63
'A e
/3
Lowest G General Fund General Fund :
Quartile Ceneral Fund 2059 235 |sspenditure 2080 18L| Expendicore 2155 198
Per Pupil Per Pupil Per Pupil
<43,462
S State O el State O ti
Atd rerpopi® 1109 63 | \1a ver pupt1 = 1054 52| 314 per poptt - 1019 34
n = 84 n = 81 n=3
* - - A o € iy e ¢ . o e - - — - . —




wealth districts, the expected positive relationship between expenditures

and income is obtained. Moreover, for the low income wealth districts,

higher«levels of property wealth appear to have little infiuence on
spending levels until the upper quartile of the property wealth distribu-
tion is reached. Finally, as might be expected, districts that have the
same property wealth but different levels of income receive roughly the
samé amount of operating aid per pupil.

In the course of developing our definition of a rural school, we
found that most of the districts categorized by high property wealth and
low income are, by our standard, rural. Specifically, 65 percent of the
districts falling to the left of the Northeast-Southwest diagonal have
fewer than 1533 pupils and have fewer than 23.07 pupils per square mile.
Of the 16 districts that fall into the extreme Northwest cell of the
table, 13 or 81% of the districts are rural.

b -~ ———  This tendency for small and sparsely settled districts to have high
levels of property wealth relative to their income wealth can explain
most of what we found when we attempted to assess the relationships

. between discrepancy in the wealth measures and expenditure patterns.
Since we are aware of no theoretical arguments for expecting discrepancy
to make a difference in terms of how educational funds are allocated, and
since with one exception7 we found no relationships that are different
from what would be consistent with the claim that discrepancy is mexrely
reflecting the effects of scale and sparsity, we will refrain from
reporting the resulés of this analysis in-detail.

Instead, since there are theoretical reasons for expecting discrepancy
to make a diffefence in terms of the level of spending on education in

general (recall the argument about imposing taxes on non-residents) we
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did look more carefully at relationships between discrepancy in wealth
measures and spending levels. When we examined decile: breakdowns of the

districts we found, contrary to what we were expecting, that districts

=

with high levels of property wealth relative to income wealth tend g? g#}
P T‘Eg’ . .

.

spend at low rather than high levels on education. However, a mor*i“?ﬁ
legitimate tést of our proposition requiresra control for various po~
téntially confounding backéréund characteristics, most notably the absolute
level of wealth and scale. When these controls were in place, we found

a reduction in the strength of the negative relationship between.spending
levels and discrepancy but no evidence of the positive relationship we .
wefé expecting to find. (The correlation coefficient equals -.48 with

no controls and -.38 when controls are in piace for both the absolute

level of property wealth as well a; scale.)

To summarize this and the previous section:

Between 1974 and 1979, rural school districts' property wealth

per pupil increased, on the average, at twice the rate register;
ed by large, densely settled school districts. This relatively
rapid rise in rural property values has contributed to the
tendency for discrepancies to exist in rural areas among
alternate measures of ability to pay for education.

Rapid rises in property wealth per pupil are associated with
low spending levels, high teacher pupil r;tios, low starting
salaries for teachers, and high levels of "failure" on PEP
tests.

The tendency for a rise in property wealth per pupil to be
associated with low spending levels is mrst pronounced for
rural districts, a finding that is consistent with a paper

wealth type of argument.
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Rural districts tend to rank higher on the property wealth
d;stribution tﬁan on the income wealth distribution. It
follows tﬂat an increasea reliance on an income based measure
of ability to pay would work to the advantage of most but

not all rural districts.

. The relationship between a discrepancy in wealth measures and
spénding levels w;s not in the direction we expected. Even
when contrais were in place for the absolute level of wealth,

a tendency for a district to be "property rich and income

poor" was negatively related to spending levels.

Summary

This concludes our analysis of small scale, sparsity, isolation, declines
in enrollment, increases in full value property wealth, and discrepancies
between alternate measures of wealth. We arguec that the first four‘character—
... —_1stics are..assoclated with _costs_that are borne either by local taxpayers
‘ or students and that the lagt two characteristics are sources of inaccura~cy
in the determination of schéol districts' ability to pay. Moreover, we
argued that these characteristics either are common to what are intuitively
tﬁought of as rural areas or interact with one another in ways that generate
burdens that are to some degree uniquely rural.

On the basis of thegéﬁgrguments,we exXamined reiationships between each

+

of the characteristics and resource allocation practices at the local level.

Rather than provide a summary listing of our major findings. we prefer to
turn directly to a discussion of policy issues that have special iméortance
for rural districts. As we examine each issue we will make reference to the

relevant findings.

P"/a
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. Section III: Policy Issues

We have organized our discussion of policy issues around a series
of questions that need tc be answered in the course of reforming
the financing of public element§ry and secondary education in New York State.
After pq;ing each of the questions, we discuss the results of our re-~
search that have implications for the answers and then sketch some
pqssible remedies that we believe arevworthy of consideration.
Before we examine the questions, it is useful to reiterate two points
we made in our Interim Report.‘ First, policy makers need to keep in mind
the fact that while numerous, the umall and sparsely settled school dis-

tricts account for a small percentage of the pupil population in the state.

. For_example, our_research.showed that the smallest 10 percent of the dis-

tricts account for fewer than 1.3 percent of the students in our sample.

This point is relevant from a policy making perspective since it suggests

®

that reforms for rural districts can be had at relatively modest
cost éo the state.

Second, we &ish to stress the importance of the distinction between
burdens that stem from background characteristics that are voluntarily
accepted and those that stem from characteristics that are imposed in some
fashion. For example, it is difficult to consider the appropriate response
of the state for alleviating whatever burdens are associated with a small
sc;lc of oberation without considering the degree to which a giveh small
district is sméll out of necessity rather than choice. This is a difficult

distinction to draw, but we hold that it is a necessary ingredient of a

fiscially responsihle set of proposals.
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Question #l: Should the state concern itself with the
limited extent to which small school dis-
tricts cooperate for the purpose of pro-
viding educational services?
We found evidence of student related burdens in small scale, sparsely

settled school districts. Recall that these districts tend to spend less on

instruction than do otherwise similar districts that spend at the same level

" for education, operate with high teacher~pupil ratios, offer low starting

salaries to their teachers, provide small incentives to their teachers to
gain additional training, and rely heavily on para-professional teacher aides.
Moreover, we suspect but cannot demonstrate that small and sparsely settled
districts offer fewer specialized courses and expect their teachers to per-
form more non—ins;ructional (quasi-administrative) tasks than do larger more
densely settled districts. We note that the relatively high rate at which
students in small, sparsely settled districts fail to attain minimally
acceptable scores on the PEP test is consistent with our claim that student
related burdens exist in New York State's rural schools.

The phrasing of Question #1 reflects our preference for the use of
shared services as a means of reducing these student related burdens. In
general, we view»;hared services as the most cost-effective method for up-
grading the educational opportunities that are available to rural students.
However, the point needs to be kept in mind that while a shared course
can be offered more cheaply than the equivalent course offered by individual
districts, the least costly option for the district is to avoid offering
the course altogether. 1In iight of this, if the goal is to induce districts
to offer more courses on a shared basis, it may be necessary to offer financial
incentives toward this end. What follows is a listing of steps the state

might take to encourage inter-district cooperation:

Passage of a statute that would give local boards of educa-

tion explicit authority for entering into agreements with
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neighboring districts. Current law is silent on this
question. Local boards presumably have this authority at
present, but in the absence of an expiicit staterent of
their rights and liabilities when they enter into such
agreements, boards are understandably reluctant to commit
thenselves to loint ventures.

. Snall Jdistricts could receive additional financial incentives
to offer shared services, especially shared acadeqic ser=
vices. For example, regular academic services provided
through a BOCES could be aided. Cprx;ntly such services
receive no BOCES aid.

. The state could provide additional incentives for small
school districts to reorganize. In addition to increasing
the incentive provided fnr full scale consolidatipns, dis-
tricts could be given iécentives to consolidate selected
portions of their programg. Incentives to consolidate grades
9-12, the regional high school concept, is an ex~

’ cellént example of this type of partial consolidation.

Despite the attractiveness of the shared service concept, we recognize

that there are instances where it is not a viable remedy. School dis-
tricts in isolated and sparsely settled regions of the .tate where either
studeqﬁs or teachers would have to endure unreasonable amounts of travel
in order to provide 3ervices on a shared bas138 may resist
attempts to consolidate offerings. Moreover, it is possible to imagine
instances where .. small district in a densely settled region is willing
to share but finds few neighbors similarly inclined.

In situations where the sharing of sevvices is not a viable option,
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the state may have responsibility for ;ntervening more directly by tom-
pensating districts for the costs associated with small scales of operation.
In other words, 'in some districts it may not be feasible to cperate with-
out unusually small class sizes and the state may have the responsibility
for seeing to it that such districts refrain from financing their small
class sizes by paying less to teachers, offering fewer courses, and expecting
teachers to perform non~instructional tasks. There are several ways in which
the state could provide this compensation. We envision a two step process.

The first sggp would involve the determination of whether or not a
given district is eligible for compensatiop. Several standards of
eligibility can be imagined. For example, sparsity could be used to
identify those districts where the conso‘idation of services 1s especiall
difficult to achieve. As an alternative, consider geographic size in
square miles. The standard could be established such that only those
districts with fewer than some number of students per square mile or who
encompass more than some number of square miles would le eligible.

The sccond step involves the_cdlcul:otion of the amount of compensation.
In keeping with the work of Mort (1951) and Swanson (1961) we are most
ineclined to calculate the amount of compensation in terms of how much
extra Lt costs-the eligible districts to employ the necessarily high num-
ber of teachers relative to pupils. This approach has the advaﬁtage of
tying the amount of compensation tc a major soﬁrce of the extra costs
small scale generates.

By making the adjustment to the pupil count used for purpose of
determining the fiscal capacity of districts, it is possible to defuse
the argument that scale based adjustments are disequalizing. We pointed
out in our Interim Report that some of the wealthiest districts in the

state are small. It is also true that a small number of the small aund
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sparse districts (presumably thoseAthat yould be éligible for the compen-
sation) are in the upper quartiles of both the property and income dis-
}ributions of wealth. If the compensation aid were provided on a categorical
Vbasis or if it were provided through an adjustment to the pupil count on
which aid is gggg, phen there would be a disequalizing effect. However,
by inrroducing the compensation through an adjustmer to the pupil count
used to measure fiscal capacity, the wealthy districts, to the extent that
they remain on the flat grant provision nf the formula, would be unaffected.

1 addition to an adjustment that could be made in the overall pupil
count that is used for the detexmination of fiscal capacity, aqjustments
could be made on a p;ogram specific basis. The adjustment might be such
that whenever enrollment falls below a critical level for a particular
program, an additional weight is assigned to the student. For example,
suppose the critical level for a handicarped program is 5. For districts
with fewer than 5 such students, an additional we;ght could be applied
to the students who are enrolled in the program. This proposal has the
advartage of recognizing that economies of scale can exist on a program
specific baéis. In other words, this adjustment recognizes that two dis-
tricts with the same total enrollﬁent can, depending on the distribution
of students awong programs within the district; experience different
levels of scale economies

New York State has had experience with scale based mOdeications of
pupil counts. In the past, these scale adjustments were seriously criti-
cized on the grounds of a) tgéir disequalizing effects and b) their ten-
dency to discourage districts from consclidating. By employing a two step

process where districts have to qualify for compensation before the scale

adjustment is applied, we have sought to address the second criticism.
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the advantage of tarpayers. Our position is that tax rates are at best,

a partial measure of effort and that current levels of effort, even if
properly measured, may have little to do with changes in effort occasioned
by an increase in stateAaid.

Second, the concern over the tendency to substitute state for loc;l
revenues could lead to the adoption of a maintenance of effort provisions
that erroneously measure tax effort solely in terms of local revenues
relative to property wealth. Our recommendation would be to include in-

come as well as property wealth based measures of effort in any provision

that is designed to penalize districts that reduce effort over time.

Question #3: Should the state provide extra assistance
to districts that are unable to take full
advantage of BOCES services?

We found a surgrising amount of variation in the BOCES participation
levels of the smallest districts in the state. We hypothesized that dis-
trict isolation could be responsible for this variation, but were unable
to show that isolation, as we conceptualized and measured it, is systematic-—
ally related to participation levels. We suspect that a more refined
analysis would show that isolation does make a difference, but we are ugi
able to substantiate this claim.

Despite coming up empty handed with respact to the isolation arguments
we have been making, the state may be welliadvised tc glve serious con~
sideration to making BOCES services more accessihle. Means toward this
end could include efforts to:

. Increase the numbeg of regional service centers so that the

differences in the amount of time BOCES students must spend

on buses are reduced.
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Provide increased incentives for the use of shared-teacher

services. For example, BOCES aid could be provided for

_ itinefant teachers of academic subjects. Currently such ser-

' vices receive no BOCES aid.

Increase the availability of advanced instructional technologies

f in isolated areas. Computer assisted instruction, educational

&

television, and radio all hold great promise for isolated
rural areas and can help reduce the need for students as well

K as teachers to tra.el large distances on a regular basis.

Question #4: Should the state be concerned with the
potential for transportation expenditures
to drain resources away from the regular
instructional program?

k]

According to our results there is little evidence of a systematic

relationship between locally borne transportation expenditures and spend-

ing on inséruct%on. The finéncing of transportation appears to be more
;of a taxpayer than a student issue. Our results demonstrate the
ability of high wealth districts to finance their locally borme expendi-
tures through the imposition of relatively low tax rates. 'In light of
these findings, we believe the development of an equalized system of
providing aid for transportation should Le given serious attention. How-
ever, while we ;fe in sympathy with what an equalized program of aid for
transportation could;contribute, the tying of additional aid to a flawed
measure of fiscal capacity may be counter productibe. It may be prudent to

delay bas@ng transportation aid on fiscal capacipy until the currert

”

debate over how to combine income and property based measures of

wealth into an index of fiscal capacity is resolved.

We believe the inequities associated with the so-called parity issue




and the 7 percent cap are largely moot in light of the changes that will be
made in the 1981-82 .aid package, and we will not discuss them further

here.

Question #5: Should the state make allowances for the
current size of districts when it makes
adjustments for declines in pupil enroll-
ment? i

Our research shows that a given percentagé decli ; in enrollment is
hand1;d differently by districts depending, in part, on how large they
are in the initial period. More specifically, among small districts, de-~
clines in enrollmenf are more strongly assocliated with high levels of
spending and small class sizes than is the case for large districts.
According to one inté}pretation of these results, small districts are more
profligate than others and are less villing to lay-off teachers. An
alternate interpretation would hold that staff reductions in swall dis-
tricts cut more deeply into the basic educational prugram than they do
in large districts aﬂd are therefore more difficult to achieve. For
example, in a large district a 5% reduction in staff can be spread out
over a sufficiently large number of classes so that the net effect is
little or no increase in class size. In a smﬁll district the came 5%
reduction may necessitate the elimination of courses in addition to an
increase in ciass size. Gra&es may be combined, specialized science
courses offered in alternate years by the same instruétor, and so on.

Presently, districts are held harmless from declines in state
aid that stem from declines in enrollment. If it is true that the de-
clines generate more serious problems for students and taxpayers in the
aiready smzll compared to the large districts, the fact that the state

is holding harmless all districts regardless of their scale means that




large districts are benefiting relative to small districts.

Although it is possible to reduce state aid to declining small die-
tricts more slowly than aid is reduced to de;}ining large districts (for
example, small dis;ricts could be allowed to use a four year mo§ing average
pupil count while large districts would be required to use a two or three
year moving average pupil count), a preferable remedy would involve develop-
ing an operationalized definition of what counts as a "basic program' in
small schools and then making sure that districts provide this program as
a minimum. The development Qf such a definition is a major challenge that
is receiving increasing amounts of attention with“an the school finance
research Eommunityﬁ We view this as a promising area of research and plan

-

to play an active role in the debate that ensues.

Question #6: Should the state distinguish between temporary
and permanent changes in district wealth over
’ time when it assesses districts' fiscal capacity?
Temporary increases in wealth, to the extent that they exist, wreck
havoc with New York State's method for measuring fiscal capacity. The
problem is that the state may inadvertantly treat a temporary rise in
wealth as if it were a permanent rise. In New York, the potential for
this to occur is exacerbated by the long lags thét exist between the time
the initial change in district wealth is recorded and the‘time the school
aid allotment begins to reflect éhg change in status. If the rise is
temporary, the state may be in the position of reducing the district's
aid ratio at a time when the district's wealthjis actually declining.
What is needed is a more responsive measure of fiscal capacity, one that
is up to date and sensitive to the difference between temporary and more
permanent changes in wealth. One possibility involves making projections

i
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of district wealth into the future and using the projected figures to
build a profile of district wealth over time. Another possibility in-
§olves protecting districts from the effeéfs of rises in wealth until it

is clear they are permanent.

Question #7: Should the state give explicit attention to the
discrepancy that exists in some districts
between property and income measures of
wealta?

Our research shows that the rural districts in New York tend to exhibit
discrepancies between alternate measures of ability to pay. Moreover, the
direction of the discrepancy is such that the r;ral districts rank higher
or the property wéalth-distribution than they do on the income wealth
distribution. It therefore follows that any movement toward increased
use of an income based measure of wealth works to the advantage of most
rural districts. Indeed, of the 202'di§tricts we have classified as
being rural,. only 13 look substaniially wealthier in terms'of income
than property wealth.

While we ar« not in a position to argue for or against the various
proposals that have been made to introduce income into the state aid
formula, with the help of the research staff at the Educa;ion Commissicn
of the States,we did assess the implications‘of ea;h of the major proposala

for rural schools. While in general it is clear that multiplicative

adjustments with a pupil count in the denominator are the most advan-
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tageous for rural schools, it is interesting to see how hazardous it is

to make generalizations about the impact of each proposed change on "rural"
schools. The school district we are calling rural are a remarkabl& di-
versé group and it should not be surprising to find that some rural dis-
tricts are made better off by one income factor and that others are made
better off by a second factor.

tne final point should Ye made about the discrepancy issue. While it may be

true that most rural districts will benefit from the increased use of income
factor in the state aid formula, it is not safe to conclude that the in-
clusion of an income factor puts to rest the rural districts' claim for
fair treatment. On the one hand, not all rural districts show a high

level -¢f discrepancy between property and income measures of wealth. The
zero—order‘correlation coefficient between discrepancy and the other in-
dicators of ruralness we cxamined (small scale, sparsity, isolatiom,

etc.) ranged between .13 and .34 in absolute value.

On the other hand, we are talking about two fundamentally different

types of burdens that can exist in rural schools. The increased use of

an income factor will presumably reduce the tendency for the state to
overstate the wealth of rural school districts. But the same policy

will not serve to reduce whatever extra costs stem from rural character-
istics such as small scale, éopulation sparsity, isolation, and enrollment
deélines in already small districts. The state cannot assume that by
'eliminating the source of one type of burden it is simultaneously off-

setting the consequences of the remaining burdens that exist in rural as

well as other types of school districts.
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Section IV: Concluding Remarks

We have endeavored in this research to introduce members of the Task
Forcé té some of the financially related inequities that exist in the
rural school districts of New York State. Most of our efforts have been
devoted to understanding more about the relationships between a set of
characteristics we claim are commonly found in rural areas and the re-
sonrce allocation practices of school officials. At this time, we wish
to express our willingness’ to continue working to develop concrete policy
options tnat are worthy of consideration. With the assistance-of the
research team at the Education Commission of the States,vit should be
possible‘to generate simulations of the alternative types of scale and’sparsity
adjustménts tﬁat we are proposing. Once these results are in hand, the
Task Force should be in a good position‘to judge the ''rural issues" on
their méritsﬁand in conjunction with the numerous other issues that need

to be resolved. We look forward to the days ahead when the Task Force

will be debating these issues,




Section V: Footnotes

lOne of the interssting questions we can ask here is whether the nature of the

distribution of whatever student burdens exist in a district varics among various
categories of students. One guestion might be: Are handicapped students (or
gifted students) more adversely affected by characteristics such as small

scale than are other types of students? Although we dc not report the results

of this type of analysis in this report, we are examining these questions and
preliminary results will be available shortly.

2See Fox (1981) for an excellent review of the economy of scale literature in
education.

I3

3We are sweeping aside here the conceptual difficulties associated with measuring

the scale of school districts. We rely on a pupil count as our measure of scale.
A more comprehensive analysis would involve alternate conceptions of scale. For
example the number of buildings in conjunction with the number of pupils has
implications for scale economies. See Johns (1975) for a discussion of some

of these issues.

4 .
The incidence of teacher turnover in rural areas has received som: attention.

See, for example, the second Special Edition of the Nat'onal Rural Project Center
for Innovation and Development, Murray State University, Murray, Kentucky for an
article by Alan Zelter entitled "Population Sparsity and Geographic Isolation

as it Relates to Staff Recruitment aad Retention.” (December 1980)

S'I.‘his is not to deny the impact sparsity can have on the level of engagement of

students and parents in the educacional program offered by the school. Students
who must travel long distances each day to and from school may find it difficult
to engage in after-school activities and may even find engaging in classroom
activities difficult. Similar arguments can be made about the effects of sparsity
on the level of parental participation in school activicies. As important as
these effects of sparsity may be, we are not in a position to deal empirically
with their impact. :

6Thei‘e is a probilem of definition here. Since the State pays the same level of

equalized aid regardless of the level at which the district-.spends, it is not
entirely clear that equalized aid is being paid on transportation expenditures.
However, since some fraction of the unapproved transportation expenditures are
approved for general aid purposes, there is a sense in which some portion of
operating aid is previded for transportation uses. LTE2 and LTE3 include an
adjustment that takes -account of this equalized aid.

"The relationship we found for the teacher-pupil ratio is different from what
we would expect .to find if scale and sparsity relationships are masquerading
as discrepancy effects.
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81t would be possible for the State to compensate itinerant teachers directly

for whatever hardships they may be forced to endure as a consequence of travelling
long distances. No such compensation is feasible for students who may be
forced to spend excessive amount of time in transit.
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Appendix I

Curvilinear Relationship Between Expenditure and Scale
(frem p. 9) ‘

(see Table A-~1) i

| Appendix II

-
Relationship Between Scale and Selected Schoel Variables,
Contreolling For the Effects of District Sending Levels (frem

pp. 13-17)

In many instances, when conducting research of the nature
reported here, it is customary to report the relationship
between two variables, say property wealth and beginning
teacher salaries for a school district, by means of a
bivariate correlation coefficient. However, simple
bivariate correlation coefficients are of limited use since
they can only express the relationship between two variables
at a time. Usually social and economic behavior cannot be
reduced completely to such simple two-way relations. Often
when we determine the correlation between two variables,
there are other variables that affect in varicus ways the
apparent relationship between the two variables of interest.
The statistical technique of partial correlation allows one
to control for the influence of such variables.

The present research describes in several places the
relationship between scale (TAPU) and specified dependent
variables. Table A-2 showsithe simple bivariate cerrelation
coefficients for scale and : (1) expenditures per pupil on
instruetion; (2) full-time teachers per 1,000 pupils; (3)
beginning BA salary; and (4) premium accorded to Master's
degree holder# for New York State's regular K-12 ,school

. districts. "

(Table A-2 About Here)

seen from Table A-2 that
significant relationship between

there 1is a
school

It can be
statistically
district scale and each of the
Discussion of these relationships is included in the text.
Of interest here is the change in the apparent relationships
between scale and edch dependent variable when we control
for the influence ef a scheol\district's spending level on
the general fund. Table A-3 presents these results.

\ (TAble A-3 About Here)
78 ’0 ,
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dependent variables..




According to Table 4-3, school district spending per
pupil on the general fund acts as a suppresser variable,
attenuating the observed relationship between scale and

expenditure per pupil on instructien, the ratio of teachers °

to‘ students, and the beginning BA salary for teachers.  That
is, for expenditures en instruction, teacher/student rétio,
and the begining BA teacher salary, the ebserved cerrelation
with scale increases in abselute magnitude when we centreol
for the effect of schoel district spending on educatien in
general.

In the case of the PEP score variable, we controlled for
the effects of district property wealth per pupil and found
a partial coefficient that was slightly larger, in absolute
magnitude than the zere order relationship (=0.15 compared’
te ~0.13).

" Appendix III

Disentangling the Effects of Scale and Sparsity (from p.
21) .

Our methods involved an examination of scatter plots,
commenality analysis, and analysis of~ variance. Salient-
features of each approach along with an interpretation are
given below.

Scatter Plets

There is a high concentration of small-scale districts in
each distribution. There are a few large-scale, \moderate-a

spending to low-spending districts in the upper tails. Most'

impertantly, the high concentration of small-scale,
di?tricts in the lower left corners of the distiributions are
loW-spending districts. - ﬁereover. it should be noted that
the scatter plot comparing expenditure per pupil on the
general fund (N1) with scale includes one district that
spends in excess of $9,000 per pupil on the general fund.
This district, however, does net apear in the distribution
of N1 verses sparsity. Both plots include other possible
outliers, districts that are respectively very large and
quite dense, .

We alse plotted general fund expenditure levels per pupil
(N1) verses standardized values (2 scores) of scale (zscale)
and sparsity (zsparse). While it is difficult to
disentaugle the effects of scale and sparsity on the basis
of plots alone, the standardized plots below (see Figures
A-1 and A-2 ) show that scale and sparsity have non-
identical, though similar distributions.
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(Fiéures A-1 and A-2 About Here)

We attempted tojtrace a quadratic. sort of relationship in
the distribution of general fund expenditure per pupil (N1)
verses zscale. Our methed of tracing such a relationship
involved: 1). omitting the district whose expenditure level
exceeded $9,000 per pupil, 2) neting thgt’while some of the
smallest districts are high-spending ones, & greater
concentration of the smallest districts are low-spending
districts, 3) noting that the largest three districts in the
distribution spend less than seme others in the middle of
the distributien. This method suggested a quadratic
relationship (dewnward-epening) between scale and
expenditures on the general fund.

Commonality Analysis

In erder to isolate the unique and shared contributions
of scale and sparsity to the variance ef General Fund
Expenditures Per Pupil, we performed a commonality analysis
(as detailed in Kerlinger, F.. N., and Pedhazur, \E.J.,
Multiple Regression in Behavioral Research, (New York: Holt
Rinehart and Winstoen, 1973). The results of this analysis
appear in Table A-4, .

(Table A-U4 About Here)

-

Analysis of Variance

As the final part of our attempt ‘o diseatangle the
effects of scale and sparsity we tested to see wiether or
not the nature of the impact of scale depended on the level
eof sparsity in the district. Districts were classified
according to two levels of scale and two levels . of sparsity
based on the median values of beth' variables. ‘We carried
out a twe-way analysis of variance procedure for this
purpese and found that the hypethesized interaction effect
is statistically insignificant. The results eof this
analysis are reported in Table A-5.

(Table A-5 About Here)

\ 3

Appendix IV

Transportation of Non-allowed Pupils (from pp. 23-24)
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(see Table A-t) | , ¢

Appendix V

* Construction of Local Transportation Expenditure Variables
(from p. 25)

- dew York State matches approved transportation expenses
at a 90 percent rate. Hence, the local district is
responsible for 10 percent of approved transportation
expenditures. Disapproved expenditures are handled \
differently. Some fraction (g ) of the disapproved
expenditures qualify for equalized aid while the remainder
(1 -4') qualifies for no state aid. Mereover, there was a 7
percent cap on increases in transportation aid over the
period examined in ,this study. By calculating the
difference between 90 percent of appreved current
expenditures and the prior year's aid for transportation
plus 7 percent. it 1is possible to' lobtain the amount of
locally borne transpertaion expenditures that stem froem the
7 percent cap.

In light ef this, local transportation expenditures (LTE)
can be expressed. as follows:

oved
iz = (xpenas‘és%gém * @:‘ES%%H?E&%&%“_ - B asﬁs%sém)

- § [BEees v (Bthaomasser - 3%338%&%&1“)]
+ EQEE:ZE:ures (g%able o7 x :t::l;eab] 0

<" It is difficult to specify ( d ) with any degree of

precision given the available data. Basically, ( d )
represents fring2 benefits for transportation personnel plus

the salary and fringe benefits for the transportation -
supervisor for districts that operate their own fleet buses.
As a first approximatien, if we accept the assumption that

the fringe benefit package plus the superviser's salary

represent 30 percent of the lecal transpertation salaries

paid by districts, then: . ° \

'

C; .3 (local transportation salaries)
“Total Transportation Expenditures - Approved Trans. Expend

b
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3
i

~
.

and it becemes_possible to calculate estimates of LTE.

o
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Appendix VI

Ef fect of Changing Enrollments eon Distriet Staffing Ratios,
Expenditures Per Pupil on the General Fund, and Expenditures
Per Pupil on Instruetion, Controlling for ' the Effect of
District Wealth (from p. 40)

On pages 39-43 of the text, the effect of changing
enrollments in a schooel district is discussed. It is
reported that our analyses’ found a significant relationship
between the percentage decline in enrollment and per pupil
expenditures -- on the general fund, on instruection, and on
teacher/student ratios. These results are presented in
Table A-T7.

(Table A-T About Here)

However, we had reason to believe that district wealth
had a possible significant influence on these relationships.
For this reason we computed partial correlation
coefficients, controlling for the effeects of district
wealth. The -correlations controlling for wealth are
presented in Table A-8. M

(Table A-3 Abeut Here)

A4S can be seen from Figure A-8, the relationship between
change in enrollment and expenditures per pupil on the
general fund and on instruction when controlling for the
effects of wealth increases in abselute magnitude over the
zero-order correlations. The partial correlation for change
in enrollment and full-time teachers/ 1,000 pupils retains
its significance. These findings suggest that the effects
of changing enrcllments on select school district resource
allocation prectices are independent of the effects of
school distriet wealth.

Appendix VII
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Interaction of Scale aha Change in Enrellment (from p. 43)

In order to test the hypothesis that for some dependent

'variables of interest there is an interaction offeet of

! scale and growth in enrollment, . we regressed N8 (full time
teachers per 1,000 pupils) en the fellowing variables: full
value properﬁy wealth per pupil (f217), growth in enrollment
(cgenroll), .and an interaction term (intrct2) that was
defined as scale multiplied by growth in enrollment. Table
A-9 reports the results of this analysis.

(Table A-9 About Here)

H
Consistent with what we hypothesized, ‘the interactien
term was statistically significant and the interpretation is
that the effects of decline in enrollment are more
proneunced in the smaller scale districts.

Appendix VIII

Discrepancy Between Property Health}and Income Wealth (from
p. 55)

Rural schecl administrators argue that high property
wealth is often accompanied by by low income wealth in their
schoel districts. In order té¢ examine this argument, we
computed standard scores (Z scores) 'for both property’wealth
per pupil (Z1) and inceme wealth per pupil (Z2)., Then, we
censtructed a discrepancy variable consisting of Z1 minus
Z2. Suppese, for example, that a district is quite rich in
preperty wealth. This district would then have a high score
(i.e., large, positive score) on Z1. Suppese further that
its inceme is very low. The district would then have a leow
score (i.e., large, negative score) en Z2. ‘It follows that
our constructed discrepancy variable (Z1 minus Z2) would
amount to a large, positive number. The chief advantages of
the discrepancy variable are that 1) the distributions of
property wealth and income wealth need not be even similar
to each other, and 2) the sign as well as the magnitude of
the diserpancy variable are directly interpretable.
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GENERAL LINEAR MODELS PROCEDURE
‘. . . 5
DEPENDENT -VARIABLE: Ny GENERAL FUHD. PER PuPIl, :
1 % -
SOURCE OF Sum OF SQUARES MEAN SOUARL F VALUE PR > F R-SOUARE CeVe
-4 « - -
MODEL , 3 165820827+84777093 §5273609+28259031 329461 0,000y 00597540 16+8994
ERROR : 666 11168516246851 3505 1676954394677 STD DEV M1 MEAN
CORRECTED ToTAL 669 277505990453290599 409.50633630 2423+2040607% .
SQURCE DF TYPE 1 SS F VALUE pR > F or TYpE IV $S F VALUE PR > F
F217 1 152725293,06229819 910,73 0,000y 1 157980906 ,65257377 942,07 0,000y
F017 1 9038789,59146566 53,90 0,000y 1 9072432,£311836)1 54,10 0,000y
SgScalg 1 4056745,19500709 24,19 0,000) 1 4056745,195007%09 24,19 0,000%
T FOR HOS PR > ITH STD ERROR OF ~
PARAMETER ESTIMATE PARAMETER=0 ESTIMATE .
INTERCEPT 1556,32228017 41,26 0,0001 37,72346450
F217 ‘ 0,00911735 30,69 0,0001 0,00029705
FO17 0,09940563 7.36 0,0001 0,01351480
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Scale with Selected Dependent Variables -
) Zero-Order Correlations i
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N6 : N8 FCO1 PremA F492.

. Inst/Pupil Tchrs/Pupil BA Salary Prem;m' MA PEP Avg
0.19 =0.20 0.33 0. 30 -0.13
Scale 668 668 488 470 668 ‘ -
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Scale

Table A-3

1

Scale with Selectd Dependent Variables
Partial Correlations
Controlling for N1 (Genmeral Fund Exp P/P)

N6 N8 FCO1 PremA
5.5 0.3 0.30 0.27
667 667 487 469
p=0.0 p=0.0 p=0.0 p=0.0
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Table A-U
Commenality Analysis

A
¢

&

Correlation Matrix:

(1) . (2) (3) (N1)
Scale Sqscale .., Sparse2 N1 (Exp Per Pupil)
(1) 1.00000 0.92488- - 0.43172 0.16573 .
(2) 0.8546633 1.00000 0.34841 0.09989
(3) 0.1863822 0. 1213895 1.00000 0.40864
. (N1) 0,0274664 0.009978 0.1669866 1.00000
Squared Multiple Cerrelatiens:
Dependent Variable is N1
' R2(N1,123)=0,17447 R2(N1,12)=0,04703
R2(X1.13) =0,16713 R2(N1.23)=0, 16904
nalysis:
. (1) (2) (3)
Scale Sgscale Sparse2
Unique to Scale. 0.00543
Unique to Sqscale 0.00734
Unique to Sparse2 0. 12744
Commen to 1,2 =0, 0052866 ~0,0052866
Common to 1,3 " 0,031622 0.031622
Common to 2,3 0.0122236 0.0122236
Commen to 12,3 -0,004299 ~0.004299 -0.004299
Sum 0.0274664 0.009978 0. 1669866
i
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Table A-=5

i

Interatien Effect of Scale and Sparsity
Analysis .of Variance Table

e -
A Sources of of . Mean F Sig of F ’
Variation Square = F
Sparsity N 395416000, 000 113.510 | — 0,000
Scale 1 3184943, 000 9.175 0.003
Sparsity x Scale w1 513917.313 1.480 0.224
Residual . - 666 397247.375

. Total | 669 ¢ H14797.625

The dependent variable in this analysis is General Fund Expenditure
Per Pupil (N1).

*

————
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NISTRICT OPERATED (TPAN?) ON PROPORTION TRANS EXP WIDED

EFFECTS OF PROPORT!UN NON-ALLOWFD (TFAN3) AND PROPORTION TPANS £XP
N:40 THURSDAY. AUGUST 69 1981

'lGENERAL LINFAR MUDFLS PROCFDURF
DEPENDENT VARIABLE: TFANS
SOURCF - DF SUM OF SQUARES MFAN SGUAFF F VALVUE PR > F R~SQUARE CeVe
* MODEL 4 1.5739b967 1}?} 078695484 62,03 0.,0001 00137022 15.5416
FRROR 666 8444955738 ‘ 0.01262703 STD DEV TRANS MEAN
i X
CORRECTED TOTAL 668 1002346306 011263670 072474204
SOURCE DF TYPE I SS F VALUE PR > F DF TYPE 1V &S F VALUE PR > F
ToAN2 1 0.11016447 Re68 0,0033 1 0.00736122 0.58 04465
TRAN3 1 1.46374521 115,37 r.0001 1 1.46374521 115,37 0,0001
i
4
T FOR HO: PR > |T} STD ERROR OF . -
PARAMILTER ESTIMATE DARAMETER=0 FSTINATE 3 A ¢
- A
INTERCEPT 0.78124457 72472 0,0001 0.,01074268 )
TRAN2 ~0.00921061 ~0e76 04465 0.01209186
TIAN3 ~0.,4302771%3 =10.74 0.0001 00319660
=1 -t
N . o
)
4
i
1io
113
’ <
Table A-6
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Table A-T

L

Grewth in Enrollment with Selected Dependent Variables

Zero-~Order Cerrelations

S

.M N7 NS
Gen Fund/ Inst/ Tehrs/
Pupil Pupil 1000 Pupils
Change in -0.21 -0.20 -0.18
Enrellment 668 668 668
p=0.0 p=0.0 p=0.0
1i4




