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impicts of Sociostonomic Characteristics
of a Region on the Availability of
Rescurces for Public Educstion®

David L. Debertin and John M, Huie

_ This stndy examines the iwpsets of sociceconomic characteristics
of 2 region on the availability of resources for public elsmentary snd
secondary education. A public school administrator is asszumed ¢o de
confronted with & mansgement problem analogous to that confronted by
any other firm mensper. An adminisirator alliscates avalileble tax dollars
among aiternative uses within the school systom, For exsmple, en sdnin.
istrator mekes choices as to whether funds should be 2llocated 2o reduce
pupil/teacher ratios, incrvesse aversge salavies of tsachers, or incresse
the mumber of aveiiable courss offerings. It is argusd thet the socie~
econcamic charactevistics of people in the vegion {distvict) surremding
the school heve not only am impsct on the totsl dollazs svaiiskle to
fusnd locwnl sehools, but alse influence the internal mliocatien of funds
within the school, Co i

An empirical snalysis of dota for 269 Indiena school districts
is conducted. The analysis rovenls thet fomily income levels of residents
in the regien i3 a primsry factor influencing the level of teachsys
salaries, Property values ave primerily related to pupliftescher raties.
Commmnities in vegions where o high proportion of the residents have
gradunted from college tend to have schuels im whick & high proportinsn
of tha teachers hold Mmsters, rather than Bachelor's degrees. Bxpupde
enced toachers temd to be found in regions where a large proportion of
the population is over 68. Elasticities of dewand for schoel ressurces
are caleulated. Implications of the findings ave discussed in relation
to recent court cases dealing with the constitutiomslity of funding
public schools with o local property tax, '

David L. Debertin is Assistant Professor, Deparement of Agri-
cultural Bconomics, University of Kemtocky. John M. Hale is Associate
Professor, Departwont of Agricultural Ecomonics, Purdus University.



Impacts of Socioeconomic Characteristics
of a Region on the Avallability of
Resources for Public Education

. Pavid L. Debertin cnd John M. Hule

Tﬁis study examines the impacts of soclestenomic characteristics '
of a2 region om the availebility of ressurces for ypublic elementary and
secondary education. Eﬁﬁﬁnz court cases dealing with tho constitutiomality
of funding schools wigh a iocal préperty tax h&vﬁ'fﬂcusad publiie attention
on factors influencing the availability Qf rmﬁduraaﬁ or inputs to elemsn.

tary and secondary education,

The analysiy preseated in Lhis paper
exsmings the extent to which the velue of property (assessed valuetiom) . -
and other socisl and econsmic characteristics of the vesidents in 2

region (school district) are related to measﬁrea'of schood inputs; Sehool
'inpmts are characteristics of s public school often believed by the public |
to be related to the educational opportunities provided within the achnﬁi.:
'?ha analysis revesls that the value of property por ppil within thé‘ﬁisw
trict is not the sols determinant of the awailaﬁ%iity of school inyﬁta*'“
Rathey, the aveilshility of inputs used within the educational process

pccurring in a public school is to a large extent influenced also by

socioeconomise variablées other than essessed valuvation.
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A Theoretical Modef

A public school administrator is assumed to be confronted with a
management problem analogous to that confronted by the msnagement of eny
other firm. During a school year, an a&miniqtratnr has available to him

a fixed amount of tax dollars from fbderal, state and local gaurcﬁg.

Given a8 fived ammunt ﬁf tax doliars an adwinistrster has a degree uf |
control on the allocation of these fumds. Henve, schaol inputs can alﬁﬁyﬁﬂ
thought of as adwministrative policy variabies ovey which the schoel |
-aamiﬁisﬁratar exerts contrel by chovsing the smoumt of woney to be éyﬁﬁt

on each 1npatﬁ . |

A large number of studics heve been ctmducted relsting Lovels 0%

.Sahﬁﬂi inpuis to alternative outpats of the eduaa&aagai prmc&ss,z, Gutg@tﬁ
most often used in these studies have cansisﬁ&ﬁ of scores on stonderdized .—
 tests of achievement, YTraditional” educatismmal p@m&u@ti@h fupetions used
in these analyses have been similsr to th& failwwiﬂg.

(i} Q - Q fxi.. PR Xk, xk'&}’ e RP, Yi’ yew yw, ;1, ﬁbn“g )

Where:
Qj = méa&mrﬁment o the jth a&%pﬁt 4imonsion
of educated stuﬁﬁﬁt$. For oxample, scares
on & ﬁ%ﬁﬁﬁﬁ?ﬁi%@é vast of aahievewant |
, (#3, coe Epy Xpige e xﬁz w 8 v&a%@x of geh@ni mputs.
" Varisbles Xyp en xkr&%nszﬁf of gﬁliay '
variables that sre ﬁﬂdﬁﬁ the erﬂxﬁﬁi of ﬂhﬁ .S:
sehoof adma&*&&&ﬁtﬂﬁ. Variahies Kk@l’ .en
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X consist of variables outside the control
of the administrator such as peer group
influences.

{yl. . yﬁ) = a voctor of socioecconomic and (perhaps}

other variables be;ieved to affect & students

motivation and interest in doing school work.
These varisbles ave gssumed to affect the
eutput demension, but are nowmally outsdde the
condnel of the fowal school adninisineion,

ST zn) = one T more measurdarents on the ianate gonetic
ability of the student

The total differential (1) yields the follswing equation:

p-ag,
(2 @9, = T =L - dx
Ioqe
w34,
4
B oaed o d
1 7y L
n 2WQ,
* & ';é‘*‘z' «dg,
te1 %y 3
wﬁﬂre:
&Qj = the total change in cutput
By .
Eogeet dﬁi = the influence of school inpts en the jih
i=f i '
oUt It ReSKITe
w7, : : '
% g;i “ dy; = the tafluence of seclovcomonic varishles
i=l i ‘ ‘
an the jth oyttt messure
n My, S o
T b cdz. = the influence of inmete genstic sbitity
i=1 %% i . .

on the jth owtput mengurs
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The underlying assumption of these studies-that the school admin-
jstrator allocates tax dollars in order to maximize achievement on
standardized tests-is quits generous. First, thefe is no widespread
agreemnt- that ‘administrators do attempt {¢ maximize schiovement scores
on standardized tests. Further, even if & school administrator did
decide to attempt to maximize achievement on a standardized test{s), the
sdministretor is usually unmwars of the sppropriste allocation of tax
duiim:s among aliternative school inputs roquired ~ta meximize & test scove.

If the school ad:ﬁinistmmr is not zllocating tax dollars based on
the maximization of a{a) output(s) such 45 a score on a standardized test
of achievement, it wight be sreued that the sdministrator has no basls
for making the allocative declsoms. However, the administration of &
tocal public school does not operate in & vacuum, and forces do exist
which act to influence the allecative decisions made by the local school
aﬁminiaﬁmter‘. Administrators of public scheols ave, of ﬂm?ﬁ;’;@, hired
by the school board. #¥hether slected m' appointed, school bonrd mesbers
undmubtedly reflect the needs and wishes of residents in the Comamity.
The school administrator whoe does not allocute funds within the local
puablic school in keeping with the wishes .-ef the scheol board will not
lomg retain his positlen.

Consequently, from the mede} of schuol @ﬂmmis&&tm‘ behavior,
two assumptions sye inmr@wmd i-m;m tﬁwé&mlyﬁisﬁ thet foliows:

i, The allecation of funds among alternative inputs wi&ﬁm‘th&
locsl school is bused not on the maximization of emmt'if"iabza mépﬂts,

but rather on the desirves of residents in the comsmity, snd
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2. Socioseconomic characteristics of the community measure community
preferences in the allocation of funds within the local school,

Since it has beon argued that fc’he sﬁ:hﬁél administrator gllocales
inputs based on the desires of residents in the commmnity as memasured by

~the seciveconomic charactoristics of the community:

(3} % = x5 (yys oo W)

iwlr'liﬂk

The total differentinl of (3} yields:

g, ® E g b Ay,
Lo ¥y
i= 1, ...k
Estimastes of the ffi were derived from OLS estimstes of the p&rmﬂtwﬁ
. gyj

of {3). Finite changes In the yj {&yj} wers nssuwed in order to estieste
the resuitant bupscts of socinecenmic varisbles within the local jublie

school,

The School Tupuls

ﬁight moasures of scheol inputs under the conmivel éf school adiine -
mtr.ators WELe cmasiﬁered im the subseguent smalysis. Uata oh the
various school inputs wore prmrmed from vevonls of the Indisna ﬁmmﬂm&a
of Public Ig%struction for Indlmna school districts during 397071, The

measures are as follows:



-

- PupilfTeacher Ratios. The pupil/teacher ratio represents a key
school input ever which the school administrator exerts direct comtrol.
Reductions in the mpil/teacher ratioc ere outremely costly. The pupllf
tescher ratio is clesely linked to the lovel of per popil expendituze
within s public school, Assiming non-salery instyuctions! expenditures
within a school district to bs tero the following equevies. hold true by
idonticy:

(13 PPE = § ¥ B/T

. whers:

PEE

B

g pupil expendituzes for ingtruction ©

[

5 = ayersge selery of teschors in the gzchool
P = sumber of pupils iA the schoo!

T o pnumber of teschers in the zchond

Egsation (1) Molds bossuss:
() PPE +Pe§ +T |
biffermatiating (1) with zespect to ¥/ pislds

(8} 2R _ -8
T TR

PRY varises loversely as the zaquare of P/T. Heaos, 5@&&%&@&%&1
reductions in per pepil exponditures for iastruction csa be achieved by
-giigﬁtiy incweasiég ths pupilfteschey ratio IFf the school district %s..";~
initially opersting st a8 very iow pupllfteacher ratio;, However, only
#ﬁdeﬁt r@éﬁﬂﬁiaﬁs in per pupil sxpenditures for instruction cam be |
achieved if the school dlstrict is initially operating at a mz'mmgy

large pupilfveacher vativ,
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Course Offeningd. Educators have argued that a “quality" a&m:atim
meets the needs of the individus!l student, Gnez‘ way for the school systom
to meet the neads of the student is to provide far & wide varjety of
eourses at the seoondary '1@%1. for higﬁz schools with Yovge aﬁzmumﬁmm
the- ws@: of adding a course may be minimsl. %c:&ims of existing t@mm'
pesd mreiy be cosbined and teachers reassigned Lo now corwse withaot 5 ‘-
oporating st an @xww’miy Tow {ond thaamfﬁm tmstivy wyﬂ!t%&ﬁ%ﬁ? mzié.
A "eourse offering” ¢s used in the snalysis was &%ﬁm& by she Ipdiams "
Department of Public Instruction. Diffexemt socticns aé the course sxe

treated as the same course,

ﬁwmmm@ﬁ wf Temehons with a Guaduaty Pepues. Smte éﬂmﬁ“%ﬁﬁw
of ;mz:ﬁim instyuetion have estebiished mininum training %‘@mﬂimms ﬁzﬁ? '
pubi ke mﬁwi toachers., laws in st mamﬁ provids @%@t no Wﬁ@% %?‘ |
recsive & pormanent tmz&i@g immw withoot heving at E.M cmpmw@
2 bachelors degree. A state Em@ passed in the mid 1960's rogeives &%ﬁ@&;, ::_,.'_-_ |
8Il mew public school teachers Licemsed in the stute of zﬁm a’m&i@\ |
& wastevs degree within five years, Im ipite of this Yaw, substent ial

variation exists smong Indiama school distvicgs in the PO ;--:: m?

}chaﬁhms kolding graduate é@grfms. Administrators of public wmis m | "‘_'f.
doubt wxy in tiwir willingnoss to hirve mplawmz toachers thet mm
advanced degrees. This willingness i3 prosuwsed to be cm&itimw& M &%m

smimmmic characteristics of the c:exmzmmy,

Sabangy mggmmmm bon Advanved Deghens, m i@z\‘mm; admkn-

istrater can seek to increase the promwtion of teathors holding masters

P
)
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degrees in the school district by raising salary increments or differen-
tials that the school district is willing to pay for a graduate degres.
The extent to which a schonl‘a&ministrataw can raise increments for
advanced degrees iy upain preosumed to be largely detemined by the socige

economic characteristics of the communicy.

HMean Experdence Level of Teachens. It 48 widely bulleved thet, _

| ceterid panibus, ex@@rﬁancéd toschars gre &@tté@*t&ﬁmhﬂyg thom inexperi-
aﬁcs& teachers., Administestors of public saﬁﬂais who wish to incyesse

the mesn expevience level of teachers in the district cem &ttﬁmpt to hiéﬂ
experienced rather than leeupsricaced t&aaﬁm?s 83 repl aroments. ﬁwrﬁkﬁw,:“
the administrator can reduce teacher turnover rat@ﬂ, so that few L

teachors need to be hived swch year.

Salany Bidfenentiafs fon Experiencs. One way in which the schopl |
administratar can sesk to redute teacher turnover rstes is by iﬁawaagimg
the increment or salavy differential thet the school district is wikixﬁg"

to pay for esch additional yesr of experiznse.

Base Sakany L@veﬁa Sehool administrators who wish £o hive the &mﬁﬁ
qwaimfi@ﬁ bog lnning ?ﬁag%erm may noed to offer ﬁxgh&r base, on 5@ﬁwtimg .

salaries than de school administiators who sre ldss s&is&tzve.

Hear Safarg Levels. Buse sataries, salary differentisls for tyain- .
ing snd expovience, average training and exyexience levels are lismked

through a school district's salary schodule, Loeal residents are no
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doubt concerned that average salavies of teachers not be out of line in
relation to incomes of other comparatively trained snd experienced psople
in the commmity. 1t is widely believed that high average sslavies attract

the competent teachers,

Socioeconomde Yorinbles

Socineconomic chuermcteristics of regidents in the school distrigt
. act as measuresents of the desives of éhﬁ residonts in the sliccstiom of
- tax dollars within the local public school. Data on ﬂ@ﬁi@@@ﬂ$aaia gard-
ables coasist of informptiox for individusl school districts, not ei&y
or county averages. Township data fvem the 1970 census were aggregsted
for schonl districﬁ$,3 Datn o pér pupil asseysed valumion and snrell~
©opend lovels were obtained from the Indiswa Department of Public Iﬁstructiﬁﬁ

for 1970-71.

Assessed Valuntion, in fnians and n m@ other states, ths bulk

_ af the tax revemie for lecal ﬁﬁ%ﬂ@lﬁ Eﬁﬁ&iﬂﬂ&ﬁ to be vaised from the Kﬁﬂai

- property tax. The basle lisitation im tsx dollars impasmé on the lecal
school administration can be represented by the amoumt of essessed va lseat dom

backing sach pupil in the district.

Famify Inpoem, 1t is anﬁieip&te& that schools in high income aress
wsuid tead to () opevate at low pupil/tescher reties, (b) of¥es 8 waﬂa >
variery of courses, {¢) have temchers that are hag%ly trﬁin@é ﬂﬁ% &ﬁgﬁ?iv |

enced, (d} pay large base salaries and salary &iff@r@ﬂtéaia for awa%nmﬁg
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and experience, and (e) have relatively large sverage salary levels., High
incomes allow residents to pay high taxes associated with large expendi-

tuves for public education.

Percent of Persons Qver 15 Hhat Gradunted faom Coflege, Anticipated
results are the same s fer family income. Parents who are college
graduates may be particularly concerned thut tholr children are teught

by teachers who hold graduste deprees.

Percond of Pensons Oven 85. Schools in commmities where & hiph
proportion of the populstion i over 68 wmight be sxpscted to (a) operate
at velatively high pupii/teacher rutios, (¥} Mave few teschers holding
gwa@uate dogrees, and {c) have relatively low #ai&yies. Porsens over
65 are expected to be disinterested in the kind of educat ion offered by

the local public school and interested in koepisg tax rates Tow,

Entoliment, The envoliment of the school district is, uquaiiy'nﬁﬁ
thought of 25 a Eﬁ“i&&ﬁﬁn@miﬁ ah&r&at@xisﬁia of a'cammnnity. Hﬂﬁﬁ?ﬁr;
enrollnent is expectsd to be o msjor &et%rmxnant of pupil/tescher ratios

end the svailability of course offerings.
Empitiont Resulis

- Bach of the schonl dnputs was viewed as o function of nesassed
valuot fon, envollment and other ssciceconomic characteristics. ALY
Indiana districts wers included for which date were complete, There sye

316 districts in Indisna., Bepations for sstivistbng pepif/fteacher mtios
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and course offerings used enrollment data for individual plants {Suildings).
Remaining eguations used enrsllment for the entire district. E&ch.equatiﬂﬁ‘
was estimated using OLS procedurss. Simple linear fir%s were estimated,
there being no overviding thaaretmaal reasen to choose amuther forw.

Reauiﬁs are presenxmd in Tahie 1, while Table 2 gives the estimated
impact of a gtﬁndafd deviation inbreasa in esch socicecenemic variable.
Ez values for all gquatiqns TARGE fr&é low to moderate. High Rz values
would not be aéticipated, given the large sample sizes snd the cross

sect toaal data.

Aasessed Vetuation ‘

School districts with high gssessed valuntion operate at low papil/
teacher Tatios. Aversge per pupil assessod vrluation im Indiana is SppRox-
tagtely 10,000 dollars, Bvidence indiceted that an incresse in assas&é@
yaleation of éﬁﬁ stapndard deviation [($4,426) results, celfesis pandbus, |
in & redustion in pupilfMeacher vatios of .71 students st the elementary
level and .02 students at the secondary lovel.

Average salariss in schools with high assessed valuat fons temd
to ba higher than in schools with low assossed valugtions, Ome 5tanﬁar$
devistion increase in assessed valuatlion, ceferdis ﬁﬂ&&b@é,‘r@suits ina.
183 doilar increase in average salaries. Other evidence indicates that
the prisery reason why scheols with high asseszsd valuations have highé?f
wean salarvy levels than do other schools is because schools with high
assessed valuation pay large salary differentials for experience « ong

standard deviastion ipcrense in essessed veluvation resuits in a $§,3#
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increase in the size of the increment for experience. FEven though this
was the case, evidence was not sufficient to support the belief that
experienced teachers tend to be found in high assessed valuation districts.
There was weak evidence to support the belief that schools with
high assessed valuations offer more courses, pay higher staxting salarvies
and have slightly greater proportion of teachers with graduste degroes
than do oﬁher schools. Estimated changes occugring as s resuit of one
standard deviation incresse in assessed veluarion would resuit in the offer-
ing of .75 additional courses in the high scheol, » §53.37 incresnse in
base salaries, and a 1.2 percent increase in the proportiom of teachers
with advanced degreess. Relationships are net gtromg, and need to Be
interpreted with caution. The coefficient on assessed valustion in the
degree squation (Eqeation 4) way perticularly sensitive to slight changes

in the spocificat ien,

Fanily Income

Relationships found betweon school inputs and family ia@amé were
1argeiy comsistent with @ paioadl exyﬁ;tatians; The simple corveistion
coefficiont between family ncome and assessed valuation was estimated
at .02 for the 268 school districts. Thus, evidence for Indisna doss
not support the costention by plaintiffs in Roedrigasz that the funding
of public scheols with o local property tax discriminates against the -
poor. FProm a statistical standpoint, the EQW'd@grae'cf‘aarralatiﬁn‘
between family income and aa&eﬁsad'vainmzisn mogns that veriation im’
school input levels explained by f@miiy income could not also be atiyie

bited to assessed valuation,



15~

Available evidence indicates that one standérd deviation increase
in average family income {$1,520)} results in a decrease ?n the pupil/
teacher ratio of .6 pupils at the elementary level and .8 pupils at the
secondary level. Cetends pandibus, the same standard deviation increase
in family income will result in 3.2 additional courses offered in the
high school. Ome standard deviation increase in family income will fﬂsuft
in a 2.9 percent increase in the proportion of teachers holding graduate
degrees., Base salary levels wonld be increased by $136. Mean salavies
will be incressed by §$194.

A major finding is ¢that experienced teachers tead to be found ia
low not high income comsumities. One standerd deviation increase in family.
income would result in a decrease in the average cxperieace level of .68
years for teachers within the local public school. This may be due to out-
migration in low income ax&aa.é Other findings (Equation 8) reveal that
schools in high income areaé pay higher salary differeatials for experience
than do other scheols. A& eone standard devistion incresse in Family

income would increasc the increment for ekperienca by 527.55.

Persons Graduating from College

Findings largely supﬁarted the hypothesis thet teachers holding
graduate degrees tend to be found in commmities whers a high proportion
.of the population had graduated frmﬁ colloge, One standard deviation
incréase in the percent of persons in the commmity that gradusted from -
coliege (6.3] percent) results in an increase in the percentage of

teachers holding graduate degroes of 3.46 percent. The same standard
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deviation in¢rease results in an increase in salary differentials paid

for an advanced degree of $49.50. Teachers in communities where a high
érogortirm of the population graduated from college also tend to be more
experienced than those in other schools. There is weak evidence to suppert
the belief that mean salary levels sre higher in commmities with a high
proportion of college graduates than in eother comsunities. The sign on '
the coefficient ia the buse salary equation (Bquation 7) suggests that
administyators of schools in commumities where a high proportion of the
populat ion has gfaduated from college have lavge “pools™ of aveilable
teachers, snd need not pay high starting sgiaries in order to attract

teachers from other sreas. Remaining coefficlents weve nonsignificant.

Population Over 65

The key finding is the relationship bstween the percent of pbgmiatizm
cver 65 and the experience of teachers. Experienced iaathers tend to he
found in communities where o high pmpaktim of the populatien is over
$5. Net cut-migration may.be the underlying ceuse. '

Indisna low requiring thet all teachers obtain a masters degree may
be the reason why teachers in communities where & high pmgmﬁim of the -
population is over 65 aiso tend fo hold sdvanced degrees (Equation &),
“The law forces experienced teoachers found in these commmities to obtain
a graduste degree. Salary differentials for buth e:n'.g}aﬁmca and an ad-
vanced degree are lower for schools ih commmitles iﬁ which a high
proportion of persons are over 65. Yet, these ave the sthools that,
penteris paribus, hsve the best trained and experienced taacher&‘ Mean

salaries are higher in these cowmunities than in other areas because
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teachers are, on the average, relatively high on the salary schedule.
Pupil/teacher ratios tend to be high, and fewer courses tend to be offered
in schools located in communities where 2 large percentage of the popula-

tion is over 65 thon in other communities,

Emwollment

Relacionships between enroilwent and the school inputs were largely
as hypothosized. Each 100 students added to an elementary plant resulls
in zn increase in the papil/iescher ratio of .74 units. At the sscondary
lavel, 2 similay incresse in envollment will r@ﬁmi% in sn incrosmse in thd
pupiifteacher vetis of .18 units, Envollmemt is the major determiant

of the av&ilaﬁizi@y of courses at the sccondary lovel. Une mmdred

| gdditiopal students allows a high school to offer 1.6 additional courses.

Teschers in schonl districts with 1arga_mnimllwamtﬁ {2} kold move graduats
ﬂ@gﬁﬂ@ﬁ,‘{b} terd to bte wmove expmrienss&, {e) recolve larger m&l&ry F
croments for an additonal yoar of experience snd an sdvanced degres, (4}
are paid higher starting amd aversge salaries. Undoubtedly thase relation-
ships veflect slmost entirely ruvsl - urben differwmces in Indisa pmblic

schools.,

Eatimates of Efnsticdfics

Flesticities calculated sbout the mesn for school Inputs ave pre.
sented in Table 3. All of the elasticities are scmowhet leoss then 1.
Income eipsticitios tended to be largest in absolute walue. A one pove

ceant increase in family income levels in the school district wonld result
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in only a .142 percent increase in mean salary levels, but a .879 percent
increase in salary differentials for experience. Schocl input elasticities
with respect to assessed valuation and enrollment tended to be extremely

small.

Connluding Comments

The analysis revealad that socincconomic variables other than the
valug of property have mors to do with the avaiilability of inputs within
local schools then do property valuss. If the desived objective of policy
makers iz to egualize the availability of scheool inputs swong diseriets,
it is clear thot the abandosment of the local proporty tBX as a spurcs
of revenue will not mecessarily schieove the policy cbjective. Clesrly,
forces exist which aet to determine th@‘avaiiabiiity of achool inputs .
that are totslly sutside the coutrwl of the ?ulicy maker. OFf particulsr
interest was the high degree of relationship foimd to exist $etwe@n schond

nputs and family income levels*

Camg&&ts equality in the availsbility of school xnput$ sﬁmng éia»
‘tricts will probably never be achieved, nor is complete equality even
dosirable. Given the presemt state of our kwowledge of the relationships
| betusen sckool inputs and measurable cutputs, it is appropriate thot |
. substantial éivarsity in the gllac&tiam of tax dollars among school inpute
comtinues to &xiét, It is only through this &ie&rﬁity that we can hope
to identify allocations of tax dollars that de lead to increased student

performance.
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