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.dgmand -for educational quality and reveals the extent to which variations ‘in the
4

s
hd .

/

There has been much discussion in recent years regarding the implementation

of various school finance reforms. At the center of much of.the debate is the
M = ¢

, Issue of equity in‘the‘fipancing of educational services. Specifically, this

involves the determination of methods by which policy vakers can equalize the
. d %

distribution of funds to reduce or eliminate entirely the differences in the

: -

quality cf educational services: attributed to disparities in wealth across local
- 1 )

3school-districts.1/ In effect this effort at equalization means devising state

school aid formulas that wouldamake local school district expenditures per pupil

3

independent of the wealth of the local commuhity.f/ By whatever>method wealth
neutrality is established, it is clear that there ‘are two other factors relévant
to school finance reform and the equity issue that must<be accounted for, and that,

to some extent, these foctorf may modify the goal of wealth neutrallty as a method of

-~

establishing an equitible school finance system. These two factors are (1) the
differences in pupll-need (as reflected by the proportion of disadvantaged or

handicapped pupils in a d|str:ct) and (2) the differences in the prices of school

inputs across districts.

It s the purpose of this paper to provide a clarification of how these two

factors affect the cost of educatiénat services and to provide a conceptual frame=
work which may be useful in making welfare comparisons agross school {istricts.
Section | provides a clarification of what is meant by the concept of an educational

price differential. CSection Il deals with the impact of wealth disparities on the

demand for ‘educational quality lead to salary differentials "for school personnel.

The purpose of this analysis i3 to demonstrate that to some degree thesgbserved

o
a

differences in the salaries of schoo! personnel are a matter of choice (i.e., endo- ©

genous) to school decusaon-makrrs in that they reflect attempts to attract better

cost of educational services are examined: specifically, those factors which are

-

» quality perSOnnel. In Section I! the sources and nature of the variations if 'the . i
|
|

. not a matter of choice but rather are outside the control of (i.e., gﬁggggggg_tO)

. 3 . :
. . ;
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school_ decision-makers. These exogenous factors invelve'the.differences'in both
_pppll need and the supply of school inputs across local school districts. Section
- v presents a discussion pf the economic theory of |ndex numbers along with some
of the pro@lems encountered in” the determ;natlon of the ''true" cest-of-educat10n
index. Finally, Section V wraps up this discugsion by clarifying what is required
in order to calculate a cost index for educational services.

o

. Educational Price Differentials _ . ¢

N

-
-

Variation in educational expenditures aye composed of essentially two elements:

S— .
7

(1) variation in the amount of educational services purchased and (2) variation

.in the price of those educational services. To formalize this conceptualization,

let the level of educational expenditures perlpupii‘be‘denoted by the symbol E, p

the level of quality of edecational services per pupil be denoted by Q@ (i.e., Q

represents the amount of educational services purchased), angd the price of a unit

’
>

of educatienal quality be denoted by P. Formally, this relationship may be then

t .

be written as3/

- ) )
E= P-Q.. o (1)
é
There age four setsypf factors that influence the demand for educational

<

quality (Q). These factors are the same basic elements that g? inte the determina-

tion of the variation of consumer demand. Specifically, the amount of educational
- »

services purchased (i.e., demanded) by a given school district is a function of

- 'the relative price of educational services ‘(i.e., the price of educational services

relativé to the prices of all other consumer goods and services), the fiscal

capacity of the school -district (i.e., local fiscal capacity along with the level " ° .

" of intergovernmental grants-in-aid from state and federal sources), the factors.

affecting the local tax burden (e.g., the composition of the local tax base with




3 -
regard to residential versus business property), and the taste for educational

services of the local constituency.f/ Presumably, holding all else equal, the higher

the relative price of educational services the less will be consumed (i.e., the

demand curve for educational.quality is negatively sloped) and the communities with

-

greater fiscal capacity will purchase greater amounts of educational quality.
There are two sets of-factors that influencé the variation in the price (or

“

~cost), P, of educational services: (1) those factors that affect.the supply, éng
J;:Pers

therefore the prices, of school inputs (edg., the quantlty and quality of t

services) and (2) those factors whlch affect the technology of the educatlonal

productlon process (e.g., the scale of operation and the nature of pupil- needs)
The elements which compose the Qemand for educational quality (Q) and the ‘

.determination of educational costs (P) are elaborated upon below.

2

Il. Wealth Disparity, Demand for Educatlonal Quallty, and Salary leferentlals
of School Personnel,

It has been generally observed that weal thy school districts outhid poorer
districts in the marﬁet for various school inputs. In this regard one might ask

whether more of these school inputs necessarily means better quality educational

-

services. There are two issues implicit in dealing with this question. The first ~

question is what do we mean by quality. The second question concerns what we mean

-~

by wealth dtsparity or perhaps differences in fiscal capacity. Let us consider

each of these questions in turn. C

deally, one would like to have some uniyersally»accepted concept of

- N -~

educational quality which would allow for comparisons of the level of educational
services across school districts. But who is to ®efine this universal concept
of quality: cental (state) policy-makers, researchers, etc.? Even if we could

define what the appropriate outcomes should be, how would we ‘measure them and

(%]
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moreover, how wquld we assess their relative importance in order to combine them A

"~ 4 Into an overall quality index? Given the primitive state of the art revealed in

-
o

studies of the educational broduction pré;ess, it is only too obvious that
educational quality and teghnolﬁgy cannot at this pojnt in gime be measured or
assessed in any precis; manner.
With this problem of measurement in mind, one might employ a concept analogous
to consumer sovereignty to resolve the issue of ‘what we mean‘by educational quality. -
N

The concept of gonsumer'sovereignty implies that the wants of the society are

expressed in the market. That is, the consumer not as an individual but as a

13

collective force in the market determines the -pattern of economic activity. |If
&

.consumers do not desire a particular good or service, or are unwilling to purchase

o

it at the offered price, that good or setvice will‘go unsold. Applied to the

marker for school inbuts, this analysis suggests that we rely upon the - judgements,-
as reveéf?d thrdﬁgh'market behavior, of local school decisidn-makgrs (i.e., those.
who’represgnt-the,consumers of educational seryices) regarding which schook’inputs -
do or do not ;;ntrlbute to educatuonal quality. For the purpose of analyzing
variations in the cost of educatlonal ‘services, why should researchers or
educational pollcy-makers, who are in general a considerable dnstance from the ",
ongoing process of education, make arbitrary judgements as to what does or does

not constitute school quality? Local deEision*ﬁékerg‘(i.e., school boards and
school administrators) are not only cosest to the actual productionrprocéss, but
also arc more-directly responsible for reflecting the perceptions and preferences

of lotal constituencies‘with regard to educational priorities.

Based on these considerations, it would seem appropriate to rely on the

perceptions of those who have been given the responsibility by local citizens to

ta 3

make decisions about educational quality. |If one accepts this premise, then a ® "'
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market test can be devised which will reveal which school inputs (e.g., which

9

3 .
characteristics of teachers) are perceived by local decision-makers to contribute

L]

to educatipnal quality.f/ The use of such a methodology relieves the researcher
or the state policy-maker from having to make judgements regarding this Issue

and places the issue in the hands of th;se perhaps most capable of providing a
reasonable and credible assessment of what faFtors affect or contribute to school-
quality. The empirical methodologQ }nvolves“the dete(minat1on of which educational

inputs are endogenous (isék, a matter of choice) to school decision-makers. For

“ )

examplg; for which teacher characteristics are school officials willing‘to pay a

price on the market and does the level of employment respond to changes in priges

and school budgets? |f school districts do not desire to purchase a particular’
teacher characteristic (i.e., becau;; it }s not perceived as coﬁtributing to.
educatiohal quatity), then that characfecisgic will not bfiné"forch a price in the
m-rket for steachers. Furthermore, fd} those charaqteristics which are desired

Py school districts, the level of employment of that -characteristic will respond
systematically to price and bdﬁéet changes and an,]mglicit-market price will be

revealed, - ) S .

s 7

This empirical methodology is based on a theoretical structure which Is
elaborated upon in Antos and Rosen (1974). Labor market transactions involve a

mutual exchange of labors! productive attributes and the /attributes of the work
g ) '
[

place that define working conditions. To quote Antos and Rosen:
Teachers sell the services of their labor, but simultaneously

purchase utility bearing characteristics of the schools in which they

work. On the oiner side of the bargain, schobl administrators purchase

desired tcachers services and jointly sell characteristics of schools

and students to their teachers. Every contract quotes a price for

the tntal pockage of labor services and on-the-job consumption, and

the content of the packagé varies from school to tchool. Hence,

comparisons of wage rates across teacher characteristics and consumption

attributes yield a functional relationship from which it is sometimes




possible to-impute prices.for various dimensions of the underlying

exchange package. The observed relation between salaries, teacher

characteristics and school characteristics is determined by .the

market.uoouoo-uu(p. ]) 4 © e
.Let us- now address the second question of what we mean by fiscal capacity and

’ of how we measure differences across school districts. The issues related to

what the relevant measures of‘f}scal capacity are (or should be) are well known.f/ v

. ' The relevaht considératioﬁ in the determination of what shouid‘be used as a measure
of a district's fiscal capacity relates to those factors which dffect the relative

‘.bd;den of- taxes placed upon local taxpayers to provide a giveh/level of educational
services. In this contex&, it is suggested that income per taxpayiﬁg household

k] ‘ Ed *
is the relevant determinant of the abdlity of local residents to undertake a
., s .oy . . s —‘g

given burden of school.property taxes% That is, property value (which forms the

local tax base for school taxes) is not a good measure of fiscal capacity since

-

it may be only weakly related to the ability and/or willingness of local re§ident§

to tax themselves for educational services.Z/
" .

. Using family income as a measure of fiscal capacity, we myy now examine the

extent of difference in the quality of educational services being delivered to

N

. various school districts. These differences will be measured iR terms .of the

différences in the service levels of school inputs as suggested by the market_test

approach outlined above.

-

s 7/
{ ' Table | presents some Qmpirical estimates of the differences ®in school

o
. «

spending per pupil, the salaries of the school personnel, and the demand for the
quantity and qualitf‘of égachers services attributed to differences in the levels

of community income (in column 2) and the state and federal grants-in-aid fin

o

column 3). The estimates are based on a study of resource allocation on a sample
of California elementary school districts for the 1370-71 school year.E/‘ For the

purposes of this example, the difference between high and low income districts is

~ v -
-

Q ‘ ) " Table | about here

]
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»  set at $4,000 per household which is approx1mately equal to the difference
L between plus ahd minus one standard deVIations for the sample of elementary dis-

tricts.\ The empirical results indicate that, ceteris.paribus, districts with

higherlﬂevels of income per household cr. larger grants per pupil will tend ‘to Speod

/ -

more on educational services, pay higher salaries to school personnel, and employ

greater quantities of school inputs per pupil.‘ .

: - Because of the manner in Wthh state, and to some extent federal, grants are ’
> - . —
distributed, there is an inverse relations betwéen the level of community incofe

and grants-in-aid across school districts: ‘higher income oommunfties generally
A Q.

™~ receive. smaller per pupil grants.zj Qne of the objectives of providing school
districts with state and federal grants-in-aid is to equalize educational oppor=
A & ) ' ‘ -
tunities across districts by compensating for the existing disparities in fiscal

capacity which would otherwise 'lead to differences in the-quality, of educational

services supplied ta children from different socioeconomic backgrounds. The

-

! estimates indicate that for each $l 000 of community income per household, . the

average elementdry dlstrlct gives up $18 02 in grants~in=aid per pupil.’ Ifsthe
[

net result of this trade off between income and grants-in~aid leads to an increase

9 . ~

(decrease) in the level of expenditures per pupil, the salaries of school personnel,

and the demand for the quantity and quality of teachers ser@ices, then it suggests

¢

that the distribution of grants=zin-aid does hot (does) .ompensate districts fog .

kY ;‘l
. - '’

PEN Y
. - L3 L3 A - L3 L3
differences in community income. The-net differences in résource allocation atre

.

reported ‘in column 4. . Lt

K

Even with the lower level of outS|de grants, the higher _.income d|str|cts still

spend more on educational. servuces, pay higher, salarles, which presumably attract

better quality school personnel, and maintain smaller classes. The increased quality
2 of school personnel refers not only to the traditional experience and educational

preparation, but also to other teacher characteristics‘(such as teacher verbal

¢
4
o L

ERIC o ) K
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- along with Levln's (]968) estimates of the lmpl&tlt market prite of teachers

-

LS

pay.

. .
4 N 8 . ~ ’ *.® -
. " . <. .

)

ability) which are not explicitly accounted for In district salary schedules. '

These other teacher characteristics ate I'ikely to be accounted for In district

LIRS

policies 'u setting startlng‘galaries; ceteris paribus. For example, using

«

the-estimates of the differential in starting teachers"éalarles°from Table F .'

L)

o

]

’”

verbal ability, the high lncome-dlstruct Could purchase clope to eight addltlonal

7 N

.units of teacher verbal ability wlth the net dlfference that they are wllllng to

' The lmplicatlon of thlsfanalysls is. that the reason wealthler districts paY p
»
higher salaries Is because they perceuve some addltlonal benefit ln terms’ of their —

ability to 'attract what they view as better quallty school personnel. .

\

Cost of Education, Salary leferentials for School Personnel, ‘and Varlation
in the Educational Technology. - o v
1% ’

There are two Sets of factors whlch lead to ‘'variations in the cost of”’ producggg

. P
‘\
d *

a given quality of educatignal services: those factors affecting (1) the EE Y

The salarles

-

of school input's and .(2) the technology of educational productlon.

of school personnel are the most. important. sdurce of variation ln the cost of ~
3-1

educational servnces attrlbuted to supply factors. hlch

[

The gets of factors

determine personnel salaries (denoted below by the vector S) may be dlvided into

Y

two parts: (i} those factors whlch are endogenou fb school decrsion-maklng (i.e.,

.

the "demand factors) such as the cholce of personnel quality chaqacterustncs (dencted -

i

by. the vector q which lncludes experlenceu educatlonal preparation, and other

relevant ability characteristics such as teacher verbal facility) and worklng

conditions (denotled by the vector w whlch |ncludes, e.g., class size) and (il)

those factors which are exogenous to school declsion-makingl(l.e., the supply .

factors denoted by the vector ZS) which reflect the relative attractiveness of %
! .

employment in a given district (e.g., district_size, racial and ethric composition 1

|

1

of the pupils, and local labor market condjtions).’ Formally, this salary equation,

P .
» : . . 4

10
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may be expressed as . : ST . :
s = 5(q, W, z) N J_,' Lo - w_-(z') I

. in the }argon of. the economist, thls salary equatloq (2) ls “referred to as ;hf ;

-t

h 4

_ ' market pflice schedule for school.personnel. The parémeters!(l.e., est\mated '

e regﬁessldh qpefflelepts) of this market nrlce schedule convey to schooT'declslon- .

- makers the. lncrement of salary which must be pa" in the market’ for ®ach ofwthe«‘

& .
R \ .
. attributes eontained in the vecters (q, W, ZS)' These increments must. be (gflected

s

- ? either expluclt]y (as would those pald for experdence and educatlon) or lmplicltly
.7 .
- (as would those pald fdr such attributes as teacher verbal abll]ty or dlstrlct ’ )

- w [ T §

., characterlstlcs such as racial composltlon of puplls) in dlstrlct salary schedules.

ir

oA o For exmaple, Levin .(1968) reports that the lmpliclt market price for an addltional
unlt of teacher verbal ability is around $24 while the market price for an additlonal'

year of schdollng for teachens ia approximately $500. Similarly, Antos and Rosed

1

report.that school districts which enroll black students must pay, on the average,

a posltlve salary duf‘erentual of $5 to §7 far every percentage point of black

.students In order to attract a given quallty of\teachers’ services. i

. v N ~ - . -

‘ lt’ls in fact the dlfferentials in the salaries of school personnel attrl-

buted to the supply factors which are of concerm in the determlnation of varlation
«* Tn the costs of educational Servlces. As suggested above these supply factors are

'lne;ogenbus to ‘(i.e., outside the contral of)’schpol declsion-makers. This implies '

that the value of a dolTar's worth of state aid varies across school districts ¥
. depending upon the condutuons whuch determine the.local supply of school inputs.

" N As is indicated in the analysis of wealth dusparntues above, it is once agaun

necessary to determine what we mean by educational quality.

Some of the previous attempts at constructing an education cost index make
\
a8

. ' 11




. SN 10

e arbitrary -assumptions about which tharacteristics of school personnel should

be heid constant in order to construct a cost index.lo/ In effect the question i
"that each of these studies must address is, "Which teacher characteristics affect
5

. th quallty of school servnce?” For example, the NEA and Woollatt indices

.assume that-teachers‘ education and experience are retated to quality throughout :

the full range:of these variables, while the New York State Education Department

. lndex assumes that educational quality is unrelated to:education and experienceg

-

. t . :
. of teacherS‘ll/ . e o\ .

* \'

» . “\
Im the view of this author, the appropriate question pqsed by these studies

\ L4 f -’

shoud! bey "Which teacher (or other school personnel) charqcteristics do local
school dectsion-makers (T.€4, the educational managers and technologists) Eerceive

. as contributing to school dquality?® |In the spirit of the argument put forth in
. . I-‘ . . ..
Section |1, in the absence of some universally accepted notion of educational

q’ quality, it,is proposed that we rely upon the judgements, as revealed through

market behavior, of local school decision=-makers regarding which schogl inputs

T do or-do not contribute to educational quality. It is for this purpose that

emptrical investigation of the demand and.harket price scheduies for school
inputs can lead to some statements about endogeneity (i.e:, that is which

- variables are choice variables for schoo‘ dec;snon-makers) and hence, can be .

a2 guide as to which characternstics should be included (i.e., are exogenous)
and which held constant (i.e., are endogenous and thus perceived to contribute
to educational ouality) in determining the variations in the cost of educational
services. In terms of equation (2) we are specifically interested in isolatinn
L‘\ ' the impact of variation in the supply factors ZS on the salaries of school

+

personnei while holding the decision (or endogenous) variables q (personnel quality)

and W (the endogenous workung conditions) constant. This will provide policy-

makers with information on the variation in the cost of a given quality of school




1 *

personnel_across school'districts.lff | .

One dlfflcuity encountered |n using the market approach to assess educational
quality is the constraint on.the allocatuon of resources in school districts
.resulting from the limitations on the chonee of personnel quality imposed by the
tgnnre laws and seniofity provisions in union contracts. In effect the.provisions
\ of the tenure laws, while allowing districts to choose thelnenber of teachers to
. be emplo;ed, con;train the choice of which teachers {and tnerefore which combina-

s

tion of quality characteristics q] will be employed. This resulté\froﬁ'lne fact

\
\

that tenure laws (or union contracts) specify seniority as the basis for the
order of dismissal of school personnel--i.e., those with the least senifority being

dismissed first in response to a decline in enrollment or the elimination of

» educational programe. The quality characteristics of school personnel can therefore

only be ‘adjusted at the margins through newly hired staff members. The empirical
jmplication of thus constraint is that the level of employment of the constrained
characterlstlcs wnll not vary systematically across districts’ accordang to

varnatnonsaln the supply and technolquﬁfactors and/or differences in district

budgefs.]3/ It is of interest to note that this author has reported elsewhere some
. T N N .
empirical evidence consistent with the hypothesis that the school decision-makers

1 4

“In a sanple of unified districts in California are operating on their lower bound
constraints for teacher experience.lf/ That is, because of the constraints imposed
. by teacher tenure arrangements on district decision-making, school officials are

-unable to adju;t'the leJel,of teacher experience downward to its desired (or

pbtinal) level.lf/ This, observation is particularly true for the many districts

e currently faring declining‘enrollments. 0ne implication of these empirical results.
’q . is that schoal decnsuon:%akers would prefer a higher rate of turnover among
’ "teachers whlch would aliow for tne replacement of the older, relatively more
experienced teachers ‘with the'ne;er and more inexperienced teaehers. The hlgher
El{j}:f’ rate of turnOVer’increases the abllnty of the district ‘to adjust downward the |

- . .
* . . .
SN - 1:3 - . =4
. - a . .
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average level of experience of a teaching staff with '"too much' experience.

One way of dealing with this problem is to f-cus attention on the determinants

-

of the characteristics of the newly hired teachers across local school districts.

N

An empirical methodology can be developed to estimate the demand equations for

newly hired teachers and to determine whether or not particular districts are
g T

operating on the constraints imposed by tenure laws.lf/

A second set of factors which affect the cost of producing a given quality of

educational services are technologJ;al factors. Conventional wisdom suggests that-

K , different kinds and combinations of school inputs will be required to provide a

o

given quality of school services to different kinds of pupils: that is, differences

-

in'pupil composition by, for example, socioeconomic background or racial and,

ethnic characteristics. Specifically, one would suspect that the perceptions of

g 4

=school decision-makers of the relationship between the level of educational qualnty
and the combinations of school lnputs will vary systematically according to some
relevant set of personal characteristics of the student population and perhaps

even with the scale of operation of the school district. For exampie, most .
school officials are likely 'to believe that it will cost more and require different
patterns of expenditure to'provide a given qualityuof school services to relatively
'lqnsocioeccnomic pupils. In tHe jargon of the sckool finance literature in

l

education, these so called technology factors might more appropriately be referred

v

to as pupil-need factors (excludlng, of course, the scale affects referred to above).

This analysis is analogous to the development of cost-of—lnvung indices for

families of different composition. It is suggested that both family background and

structure will influence ﬁreferences‘and, hence, the relevant weights used in the

.construction of cost-of-living indices. There is a literature which has suggested

both a theoretical and\Empirical methodology for determining the effect of, for -




T

'3

example, differences in age structure of families on-expenditure patterns and,

hence, on the cost-of—living.lZ/ . The cost;bf-living for aolder families will

- r

differ from the cost-of-1iving for younger families due to systemati¢ differences .

i . L “

in expenditure patterns which are likely to exist.

For school districts these technological factors affecting the cbsts of ser=’

vices are determine% exogenously to school decision-making since, forlall intents
Foa R

and purposes, student composition and the number of pupils within the b?undaries

@

of- school districts are outside the control of school officials. Once again,

a dollar's worth of state aid will v%ry~in the quality of educational services it

will buy due to the variations in technological factors ,across school districts,
. \
ceteris paribus.

\
i -

Ideally, it would be use®* i if a market test could be Hevised‘;o determine
the impact of pupil-néed on educational cost. Such a methodology would involve

the determination of the extent to which expenditures need-to be ‘adjusted to

———

provide different types of pupils (classified according to need characteristics)

with a given‘quality‘of educational services by examining the behavior of'schnol
distr}ct decis}on-makeré fn the m;rket for school inputs, i.e., through an
examination of variations in the patterns of demand for school inputs attributed
to'variations in tpe techﬁologz factors. |f such a methodology gould be devised,
it would imply that decisions on expenditure adjustment; to account for $up}l-
need need not be carried out -tifrough arbitrary, weighting struétures developed

by centralized authority (e.g., as is currently carried out in most stateé}

It should be note& at this point that some of the same variables that affect
the supply factors also affect the technology factors. For example, pupil composition
by ;acial-and ethnic background is likely to affect both the supply factors (e.d.,
through the higher teachers! salaries necessary to compensate for the apparent

nonpecuniary disadvantages of teaching in districts with relatively large propor-

tions of minority pupils) and the technolo factors (i.e., by altering the pgr-
15
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ble information on educational quality and technology.

-—t
=
(

ceived combination of school inputs required to produce a given level of educational
quality). Desputg the overlap in-the factors that affect the supplx and technology

conditions, appropriate specification of the model wull allow for ldentlflcatlon of

-

the supply and technolégx ‘factors separately. -
V. Constructing a Cost-of-Education Index 2 -

Given the outline in the previous Section of what elements determine the
cqst-of—educational services, we can now formalize this structure in ordéroto
determine precisely how thiss refates to the construction of a cost index for
educationz! quality. In this discussion we will define what is meant by a

"true'' cost index as it would apply to school districts and, in the process,

illustrate the difficulties in actually constructing such an index based on availa-

To draw on the economic theory of index numbers, a 'true' cost-d6f-education

index is defined to be the ratio of the minimum expendi ture required in two
different supply (cost) and/or technology situations (i.e,, either coﬁparing two

decision-making units--e.g., school districts--at one poifnt in time or one

«

decision-making unit at two points in time) to provide a given quality of educational

services. To compare two school districts at a point in time, it is necessary to

specify the cost function for a given district. As in equation (2), we designate

) T

factors (i.e., pupil-need and district scale). Formally,.the cost function ‘for the

district may be written,

Z_ as the (exogenous) supply factors and we let Z_ represent the exogenous—technology —

E = E(Q, '-9 ZT)' (3)

This function describes the minimum expenditure (or cost) necessary to produce a -

given quality (Q) of educational scrvices given the supply and technology

situations described by Z_ and Z_.
S T N
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Graphically, this cost situation can be illustrated using the standard

isoquant-isocost analysis of economic theory., For expository purposes assume
that there are only two school inputs x and Yy (e.g., teachers and teachers' .
aides). In figure 1 the curve labeled Q* is an isoqual }epresenting the

various combinations of x and y necessary to produce the desired level of |

‘quality Q*.IB/ The further from the origin (0) ‘this curve is situated, the higher
A - .

Figure 1 about here i

tﬁe level of~qﬁality;represented. The cur:ifure of the isoqual reflects the fact

é T\\<?\ that ay we tradé-off x for y it requires.ﬁ;re and more of Y for every unit of X
e sacrificed to maintain the same level of qual}ty. The isocost curve labeled E*
in figure | represents the various combinations of x and y that may be purchased
. for a.Tixed levéz of expenditure in the market. The curvature at any point along ’

the isocost curve -reflects the rate at which these two inputs can be traded in

the market given the factors that determine the supply prices. Based_on this

N

analysis, it should be evident that the isoqual reflects the educational techno-

logy; and, therefore, the elements of the vector Z; determine its position and

curvature in the (x{ y) plane. Similarly, the isocosg curve reflects the market shppf
conditions and therefore the vector Zs determines its position and curvature in
the (x, y) plane. For simplicity the isocost curve has been assumed to be
.linear.

The equilibrium point in figure 1 occurs at the point corresponding to
(x*, y*) where the isoqual and the isocost curve are tangent to one another. This
point represents the‘m%nimum expénditure necessary to achieve the given level of"

educational quality. Thus, it corresponds to one point on the cost function (3)

where Zs and ZT take on the values reflected by the isoqual and Isocost curves

Q 1']
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in figure 1, It can be seen that (x*; y*) is a point of minimum cost for Q* )
since any point such as (x', y') requires a larger expenditure corresBondinQ
to isocost E' while with an isoC8$t such asIE" we are not ‘capable of achieving
quality level Q%, ) - !

Using this analytical framework we are now ready to define the “frue" cost .

index for various supply and technology situations, Consider first two different .

supply (or cost) situations ZSi and ZSj facing school districts i and j. It Is

assumed that the technology conditions are identical for the two districts. In

figure 2 the fact that Z., is steeper than Z_. reflécts the higher relative

Si Sj
price of input y |in district i. Theg cost-ofreducation index Cij between the two
A . A\

Figure 2 aboﬁt here \

7

districts is tren given By the ratio of Ej to E; (iee., Cij ='Ei/Ei) where Ej
and Ei represent the minimup expendftgre necessarf for bSth distnict; to preduce
a level of educational quality equal to Q*., As indicated in figure 2‘district j
uses a relatively higher ratio of>input y to x'(i.e.,‘y§/*?) th;n does distf?it.
i (which employ§’Y?/X?) since distffct j faces a relatively lower (highe;f prlcé
for input y (x). : ,

Now consider two districts i and j facing identical supply situations

(i.e., Zg; e_Zgj),butgdiffeting_Lecynologﬁgsituations"ZTi #”ZTJ' _Suppose

L4

district } had a relatively large proportion of disadvantaged pupils who requireé

different amounts (presumab!y,relati?e more) and combinations of school inputs in

‘w

crder to achieve the same quality of educational services as the nondisadvantaged,

pupils in district i. This suggests that both the curvature and the position of

“the isoqual will differ for district j. This example is illustrated in figure 3.
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* * * ‘ .
In general the isoqual for.Qj (where Qj = Qi) will be further from the origin

PR a

Figure 3 about.here

tgan the isoqual for Q?.]Ey The cost index Cij Is once again defined as the
ratio of Ej to E; as shown }n figure 3 {f.e., Cij = Ej/éi)." .
Using the conceptual framework set sut in figures 1, ?, and 3, one can now
demonstrate that our inability to measure educational qualtity and to identify
the techhologx prevents the construc}ion of the '"'true' cost index. In ;he Zase
of different supply situations illp§traged in figure 2, economists use’ a fixed
lnput~lndex rather than the ''true' index which is indeterminate without additional
ln?grmaiionh Figure 4 illustrates the différenCe between the fixed iant and the
"true'' index. The fixed input index is equal to the ratio of E}/Ei’ while the

true index is Ej/Ei' It can be seen that the difference Between the two indices

Figure 4 about here .

. <

is.that the true index accounts for the fact the school district j is able to
substitute-the relatively less costly input y in order to produce the quality-
level Q*. |If the relative price that districts have to pay for teachers increases,

then those districts will tend to substitute away from teachers toward other

school inputs such as teachers' aids. The problem is that the fixed input index

does not account for this kind of substitution. The fixed input index ignores the

possibility that the same level of quality may be produced at a lower cost(than
would be true under the fixed input assumpthbby substituting teachers' aids for

teachers (or class size). It can be seen that the fixed input index will tend to

overstate the degree to which district j's costs of Q* exceed district i's costs

of .Q*, i.e., Ej/Ei>'Ej/Ei' In fact with an expenditure of Ej district j could
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achieve a l;vel of quality Q' if expendiéures were reallocated fromlinput X
- to input y, i.e., from.(x?, y?) to (55,'Yj).“
The}e {s a case in which the fixed input and the true index are eqhall
Suppose the educational technology exhibited fixed proportions. .This would
imply fﬁat the isoquals were L-sﬁaped, and that only é fixed ratio ;f s€hool

Te . inputs could be used to prodﬁce educational services. Thus, any additional

”nunit§ of one input, céteris paribus, would be redundant and would not yleld .

. any additional output (or qual+ty ‘in this case). This situation is illustrated

] -

v in figure 5. .Both the fixed input and tNe€-true, index-are defined by the ratio
. H

’Ej/Eio “ ’

Fidure 5 about herg o )
> .

In the case of the different technology situations illustrated in ffgure 3,
it should be clear that even ho}e jnformation is rquired to be able to identify
the true index. Spec}fically, we need some information about the impact of
our technology (i.e:, pupil-need5 factors upon the quality production function.

Despite the difficulties encountered in such an analysis, there is a methodology

which has been developed by economists to deal with the issue of differences ”in’

family consumption patterns caused by differences in the composition of households -
by, for example, age structure. The effort in this literature has been toward {he
development of what are referred to as "household equivalency scales'" which

v eSSe‘;ially\permit ye]fare cémparisons of househoids of differént composition facing
the»;ame or differént prices of consumptibn noods.ES/ Applied to the §§udy of

L]

resource allocation Pn school districts, our efforts would be directed toward, the

development of "'school district equivalency scales' which would permit us to make

quadity (welfare) comparisons of school districts with varyjng compositions of

ERIC 20
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pupils (classified according to need-characteristics) and facing the same or

w

different prices of school inputs. R

IV. Concluding Remarks

It should be evndent from the foregoing analysus ‘that an accurate accounting
of the factors that make uo a costrof-education index will require the speclflcatlon
. . of a comprehenslve model of resource allocation in public schoo] dustrlcts.fl?

' It is the lack of such a theoretical framework that’eSSentially invalidates

Brazer's (1974) attempt to calculate an educational coet index. His error .lies
in his failure to appropriately specify which of the determinants of .teachers'
salaries ‘were endogenous.and which were exogenoos to school district decisior=
making. His choice is essentially arbitrary.’ Lo
In addition it should also be evident that a comprehensuve index of the

‘cost of educational services must account for both the variations in the supply
factors (i.e., those affecting school input prices) and the technology factors
(l;e.; the need related characteristics of the pu?lls and the‘sca}e %f operation
both of whlch affect the school district's ability to produce edgcatﬂonal
services). To reiterate, our goal should be to develop a ''school dlstrict
equivalency ;cale" which reflects the mioimum levels of expenditure (per pupil)

. required for two districts facing differing supply and/or echnologx (pupul-need)
conditions to provide equal levels of educational quallty. Moreover, it is to be
.emphasized that quality as defined in this paper refers to pereelveo quality.

Perceived quality is based on a market test: that Is, the relative values of

various school unputs and the relative impact ‘of various compositions of pupils

on the educat:onal technology are assumed to be refuected by the market behavior

~

{
of school decision-makers. {eacher (school. personnel) characteristics which are

valued will exh:b:t employment levels across districts that vary systematucally

Q . . . o e
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with differences in supply, technology, and school budgets and moreover, these -

valued characteristics will reveal an implicit market price within the context

"

of the market price schedule for teachers (school personnel). Furthermore, it will
o .

be -observed that pupil characteristics that influence the educational technology
will cause systematic variations in the expenditure patterns of school districts.

It is important to note that the local school systems must operate, at least

e

in the long run, on the basis of what is credible to the local community. (Thathié,i-

the evaluation of educational quali&charried out by school decision-makers'(i.e.,

their pefceptiqp of the quality of educational scrvice;L must appear believeable

>

to. the citizenry. Convention wisdom suggests that inputs are a measure of, or
proxy for, educational quality. Therefore, schdol district decision-makers have

been hypothesized to possess an objective function which reflects the apparent

i

contributions of various educational inputs to the quality of educational services.

«

It is up to the decision-makers to convince the community that the districts

1

revealed preferences for these various inputs reflect contributions to educational

quality. .
At this point this author would like to express-a word of warning rggardiné
the proposed market test approach to the assessment of educational quality. Some

readers might ‘be tempted to draw the conclusion that by relieving researchers .

and/or state educational policy-makers from making judgements about what educational

quality is, the market test methodology is somehow value free, i.e., the values of

«

researchers and state policy makers are not imposeéd-on the system. However, in
all honesty, a value judgement has been made within the context of the market test
proposal itself, That is, the advocate (in this case this writer) of the market

test is implicitly placing a value on the decentralization of decision-making which’
~ )
Is consistent with increased personal freedom and individual choice. In the short
. o

run this market approach provides the school decision-makers (who are suppbsed to

represent the preferences of the local constituency) with the power to determine

329 - - B
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what school quality is, while in-the tong run individual faoilies have the option
of voting with their feet by moving to communit{es that‘efhibit similar preferences
regarding assessments of education quality.zzj B i
In the limit one would perhaps desire to place this assessment of educatjonal
quality directly in the hands of the individual consumer (i.e., families with
school~age qhildren in this case) so that a more pure form of consumer soverefgnty

could exist in the market for educationaf services.23/ This approach would
- . e

obviously require instituting a market for educational services (é.g., through

o . ’

. |
an education-voucher system). However, currently it appears that 'such a system

of choice is not politically feasible. ‘Furthermore;, this choice alternative

r L]

is beyond the scope of thispaper. Thus, the turrent system of public education

has been ‘taken as given for the purpose of this paper. ’ .

3

In view of the analysis presented In this paper this writer cannat resist

making some final comments regarding the inappropriateness of the cost-of-1livirg
!

index currently in use in Florida for the purpose'of equalizing the purchasing

(Y 3

power of state sofool aid. Much of tHe argument over the Florida Price Level

)ndex (FPLI) has focussed ‘on such issues as whethér or not it is an accurate
measure of the cost-of living W|th|n a given district or whether or not it is
'the approprlate adJustor of employee salaries who do not llve in the dlstrict.zu/

4t is the view.of thlS author that much of this dlspu55|on is irrelevant to the -
main issue. To be specific, Simmons (1975) suggests that "t (the FPLI) only

[}

assures that the appropriation by the state on a per-pupil basis has equal
purchasing power ‘in each county." (p. 120) The issue is purchasing power with

respect to what=-the tarket basket of goods purchased by consumers? Clearly, iIn

attempting to provide~school districts with equal purchasing power, the relevant

market basket is.not that which is purchaSed by the repreSentative consumer but

a

the marketbasket of school |nputs purchased by Iocal school dlstructs. The

v

‘ relevant adJustment in the state aid formula would be one which provuded for
A 4

|
e |
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. equal purchasing power on the part of local school districts in the market for
; . school inputs. The cost-of=living index is but one component in the work-choice
T decisions which affect the salaries of-school personnel and hence the cost of
@ { ‘ -
: educational services, . .
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-~ , ~ FOOTNOTES

o

1Thls issue of equity has been the thrust of the school finance reforms )

lmplleo by the decisions of the Colrts (e.g., in Serrano vs. Priest,-the

-

California equal protection suit). . ' ] . ,

- ~

.

‘ 2There have been varlous proposals for revlslon of state ald formulas in

-
"

order to resolve this equlty Issue. Perhaps the most obvlous method would be

* .

.. ' " to equallze expenditures per pupll acr0ss al} districts, Alternatlvely, Coons

. " et al - (1970) have suggested Power Equallzlng as a mechanlsm tq tstabllsh

wealth neutrality in school finance formulas. However, Feldstein (1975) has

’

demonstrated that the Power Equalizing Fbrmula does not in fact provide for

ha

wealth neutrallty in school spending .and he has proposed an alternatuve me thod
which_he shows does establish wealth peutrathy. . -
" 3In.fact‘separatlbn of E.lnto the elements P and Q Is easier said than done.

However, for the purpose at hand this formalization is a useful abstraction .

from the real world which will enable us to reyegl the nature of the variation

in educational expenditures.

l'For discussion of this model see Barro (1974).

-,
¢

. 5In the subsequent discussion, some difficulties regarding the Interpretation

N @

of the market test approach are discussed: specifically, the lmplhpatlons of

3 > B

teacherJ&enure arrangements with regard to discretionary choice of. teacher

Fd . vt " -

s . v

huality‘by school declsion-makers.

. ' 6For example, see Reischauer and Hartman (1973), pp. 67-72, for a discussion.

”
.. '
l-

, 7One perhaps should use a measure of permanent income or real wealth of °
individual families in the distrigt Whlphlis the usual rationalization'for the use
of, prqperty value as & mqasure of fiscal capacity. However, as Reish'auer«and‘hart-e
man point ‘out, property value is not a‘measure of famlly wealth. 1t is the'

equity component of property value that makes up one element of family wealth

and the ratio of equltygto property value varies systematically across local
' Y .
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. values Is elso made up of busineds as well as residential property, relative

" Hartman Indgt/te, varlafions in property value are much more wldely dlspersed

one would expect higher\income communlties’to be receiving a lower level of

‘discussed in some detail by Was§£rman, pp. 110-121, These studies knclude ''The

N 24
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communities according to various family characteristics. Moreover, property

values of which-also vary across dlstrgcts. Finally, as Relschauer and-

~

than varuatcon in family income=-in some cases the varlation Is much as IO 000

L 3

to one, and within the narrow confines of certain metropolitan areas one can fing
variation as much as fifteen to one (see p. 67). 4
QSee Chambers (1975). ' ' -

9Star‘e grants are largely based on assessed value of propert$ in the

-

district: the greater'the assessed valuatlon of property, the smaller, in

geoersl;-wlll be the state aid. To the extent that property in the district
/
Is residential, distrlcts with relatlvely high assessed valuation of property

are generally higher fncome districts. This result simply reflects the fact
that higher income families exﬂ?blt a greater demand for houslng services.

Moreover, both the state and federal governments provide categorical ald of

which a substantial portion is directed toward improving educational :

opportunities for rqlatlve}y disadvantaged children. Based on these considerations,

~

state and edirql grgnts‘3n-éid than lower income communities.-

10, studies ‘included in this category are Wasserman (1963) and the studies

National Educational Association Index of 1938,'""'Price Indexes Compiled by Lorne
H. Woollatt," and "Indexes Compiled by New York State Educotjon Department.,'

I‘See Wasserman, pp. 110-127 for ‘a complete discussion.‘

]

‘ZVaruatlons in the prlces of other school lnpuﬂg are probably a less

signlficant source of edurnrional cost variation due to the fact that they compose

only a relatively small fraction of the educatiomal budgett Nevertheless, in
. L ’
order to capture educational. cost variatlons across districts, one must account

.
.
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for differences in the prices of such components of the budget as instructiodﬁl

- - materials, constructuo& costs, land préces, and |nﬁ§rest charges.

'

'3For a complete specnflcatlon of ‘the model and a detailed discussion of \\\
i~ these constralnts Bf tenure on_the choice of personnel quality see Chambers (1975).

o 'hSee Chambers (1975)

- ISThe wbrd optlmal in this contbxt refers again to this concept of percelved

-
.

" quality. Therefore, teacher experlente in these districts is above its perceived
- -optimal (or desired) levels | — .
J'6The methodolﬂ;? essehtlally involves the estimation of the demand equations
for the quallty characterlstlcs of newly hired tepchers .taking into account’ the

: fact that the qua'ity characterlstlcs are "limited (I.e., constralned) depeadent

.
&

. varlables." For « discussion of the estimation procedures see, for example,

<

_Nelson (l975) .

- 7See Meul lbauer (lSZhl for a theoretical dlscusslon and Parks and Barten ‘ .

(1973) for an empirical.application of "household composition effects on consumption
L4 .

»

patterns.

]8This curve is so named because the prefix iso= means equal or identical,
Thus, isoqual refers>to egual levels of quality'eloné the curve. Similarly,

we can define..the term isocost'which refers to equal levels of cost along a
curve described below in the text: '

lsNote that Q* corresponds to technotogy vector ZTj and Q? corresponds
. to technology vector Zi; (+# ZTj)‘
20g,. Muellbauer (1974) for a detailed discussion.
2'For a detalled discussion of the fattdrs that compose such a model the

reader is referred to Chambers (1975).

?2Gf coursz, this option of moving is not open to all families on an equal "~

basis. Low income and/or discrimination in housing patterns will tend to reduce

and perhags effectively eliminate this option for somé families. 1
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.%30f course, .a certain amount of state intervention wod)d perhaps be
warranted in"order to ensure the citizenry that there would be no change in the C

nature and' flow qf external. benefits of education to the society at Jarge. R
24 '

v,
-~

Far an exchange between two authors ort these issue the reaéer is referred

‘i to Fox (!9?5) and Simmons (1995).
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FIGURE 1
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FIGURE 2
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