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A MULTI-FACTOR INDEX TECHNIQUE FOR STATEibliCATION FUNDING

Carol E. Hanes and K. Forbis Jordan

1-r

Introduction

Currently -used methods of allocating state funds for the operation of

public 'schools were based on the Work of school. finance theorists in the

early part of this century. At that time the goal was to standardize at

some level a statewide uniform minimum educational program funding level

while permitting those school boards able to and interested in providing

additional services to do so. Although American educational, social, tech-

nological, and industrial patterns have become much more complex than they

were in the 1920s, methods of allocating funds for public education have

not greatly changed, and the typical state funding program today is a
2.

patchwork of foundation, categorical, and. supplemental allocations. ,Also,

growing demand for public services and the concomitant requirement for

greater fiscal accountability dictate a search for a more systematic

approach td providing funds for education. In view of recent advances in

data handling and analysis techniques, consideration must be given to -the

design, field testing, and implementation of comprehensive -state school

lappet mechanisms that recognize the wide variations in educational need

existing among school districts.

. t

Purpose

The purpose:of this study was--to develop 4 systematic state school

suppdrt allocation technique e of recogniting a variety ofdistrict

socioeconomic and school -r toted characteristics and allotattng funds on

the basis orspecified tate priorities.

. 1
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Scope of Study and,Source of Data
t

The scope of the study was lImitedft-consideratio;, of data available

for all of the sixty- seven,county -based school districts of Florida for the

1973-74 fiscal year. 'Federal census data for,1970 were used for analysis.

State figures on referrals to juvenile courts were obtained from the Florida

Department of Health and Rehabilitative Services. Educational data were

obtained from the Florida Departmentof Education.

Detailed programatic data were not available for the 1972-73 school

year; tOrefore, full-time equivalent pupil (FTE) apd weighted full-time

equiliSient pupil (WFTE) data for 1973-74 were accepted as proxies for programs.

in the earlier.year. funding categories forO special and vocationayeddcation
.

' FTE and WFTE data were each summed to obtain aOgregate program figures.

$ Achievement data including standalized test'scores from the statewide

testing program for Graded 3, 6, and 9, were also included in the subgroup

as measur4 of itudent.tieed for additional programs. Other variables suck

as per4tOf nonprohttions in Grades K -12, drOouts in Grades 10-12 as a

percent of graduates not immediately continut their educatiOnin vocational

or'academic institutions were included as possible indexes of'need for

programs within a school system.

Method

To develop funding models.capable of reflecting a variety of socio-

economic, resource utilization, and progrimmatic characteristics of a school

district,ea four-phase researc design was. implemented. In the first phase

I

variables related to these areas of interest wete selected for consideration

and placed in the' appropriate grouping:' The-variables were subjected to
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principal. component analysis to isolate the factors with the moss explana-

tory power in each subgroup in phase two. Factor scores for these factors

were calculated in phase three, and these were'grouped to produce model

funding programs. Phase four dealt with the analysis of the impact of the

developed models on funding patterns for local school districts in

k Florida,

Phase 1: Data Gathering. In the development of the state funding

technique, the intention was to select variables related to research in the

area of educational productivity and to utilize data available through

standard reporting procedures. The replicability of model development was

also considered important; therefore, variables were desired that would

enable replication and comparison with future applications of the developed

technique in other'states.

In addition to tht guidelines described above, several other consider-

ations entered into the selection of variables. First, variables were

selected, based on related research,in terms of their potential capacity

to 'discriminate between school districts on socioeconomic, resource

utilization, and programmatic characteristics. Second, data were collected

for the 1972-73 school year whenever possible. Third, because of the

wide differences in size of school districts in Florida, variables were

expressed in percentage form whenever possible to eliminate the overwhelming

effect of size in comparing data among districts.

An an initial step in data analysis, the mean, standard deviation,

kurtosis, skew, range, and minimum and maximum scores were calculated for

each variable using the subprogram CONDESCRIPTIVE.9f the Statistical

Package for the Social Sciences (SPSS). Thesestatistics were then used to

check the data and to gain further insights 'Into the type of data being used,

5
..
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in the study. For example, by examining the range and minimum and maximum

scores, it was possible to'detect keypunch errqrs and format errors. Infor-
i

matton on-the skew and kurtosis of-each variable revealed that the variables

were normally distributed in only a Very,limitd number of-instances, allowing
,

correcting, transformations to be made where-needed.

Phase 2: Development of Factors. In the second phase ,of4the study

-principal componnt analysis was'applied to,the variables of the socioeconomic,,

resource utilization, and programmatic subgroup to extract sets of variables, .

or factors, that were uncorrelated. These factors were then analyzed for use
$

in the allocation models. The SPSS subprogram FACTOR was used for this anal-

ysis, and PA1, principal factoring with iteration, was specified as*the initial

factor solution with VARIMAX rotation.

A
By means of repeated principal component analyses, the large number of

iriables available for tpclusion in each.subgromP was decreased to a number _

of variables that provided maximum expranation_of variance with the minimum

'.,number of variables. Moreover, variables thatAere_highly intercorrelated or

4ariables that would not be politically practicable for inclusion in a state

furling program--such as the percent of illegitimate births--were dropped .

from further consideration.

Through print pal component analysis the forty -eight socioeconomic

variables 'were redu d to three factors with eigenvalues greater than

explaining 72.4 perceot-ofethe'Vatiance in the data. Table 1 contains the

varimax rotited,factormatrix for the three sodoeconomic factors, the

variable names, the variable loadings on eacOactor, and -the peitentage of

variance explained Icy each\factori. The factors for the socipeconomic data

were named Sl, S2, and\S3 ih the order of their Statist- Importance.

In this set of factors

,or pharacteri sties -arid-others
, \ ,

variables reflect de 1 tondi ons--

.-iixticattve arfabtes

a
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thit were primarily economic measures did not correlate highly enough with

any fattor to be included. Note that although the juvenile delinquency

Variable loaded heavily with the density-population malbility-education

factor Pl_(see Table 3) and with the,unemployMentiocus of Factor S3, the

juvenile delinquency- unempl- oyement measure appeared to be unrelated to the

minority population-high crime rate characteristics measured by Factor S27--

Three factors were also identified for the resource On vari-

ables. In combination, these three factors, shown in Table 2, explained'

60.3 percent of the variance in the data. Two.

personnel .ratio, and the percent of, experienced

than one factor. Variables related to teacher.
A

factors, pupil-instructional

teachers, contributed to more

training and experience had

the highest level of importance in this subgroup of variables.

Two programmatic factors'were defined, explaining 67.7 percent of the

°variance in the data set. These factors and their loadings are listed in

Table 3. Varial M related to school completion and the continuation of

education were found in'bothfactors. The'factor containing the achl-dVement

variable, P1, was .a strop factor in terms of the high correrg&ns that all

variables present had with it.

-Table 4 lists the primary variables in each of the eight factors

-dtVetoped.

Phase 3:

. .

evelo' ent of Fun in Model After factor loadings were
\\,

obtained for eachtubset of variables, facto 'scores for each factor- riere

1.

calculated. The SPSS subprogram FACTOR ed exact factor score for

each of the eight factors developed. Table 5 41, the range. of score

found for each factor. Factors and S2 are less ell-balanced thir t

tis.was not as gat

°among the districts for the c ritticvmeasured by these factor.

six factors, indicating that he\diversity of cQnditi
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TABLE 4

PRIMARY VARIABLES.OF THE EIGHT FACTORS

Factor Variables Included

Si.

S2

SY

'Population Per Square Mjle
Referrals to Juvenile Courti as a Percent o

Total Population Ages 5-17
Percent Change in Population 1960-*
Median Years of School Completed

Nonwhite Population as'a Percent of Total-,
Po ulation.

t,
Arre er1,000--Population

Referrals to uveniie Courts as a Percent of
Total'Pop ation Ages 5417

Percent U employment

Teacher's -with Doctorate,Degrees as a Percent
of Total Teachers

- Teachers with B.A. Degrees as aTercent of
TotalTeachers

.

- .

. ,,

Teachers with Continuing,Contracts and Seven '''''

or More Years of Experience as A Percent of
Total Teachers

AV
R Teadiers with' Annual Contrac s as_a_cRercent

of Total Teachers -

Expenditures for. Tedohingt terials as a 'Per-
cent of Total COrrent E endityres

. :'''' Pupil-Instructional Rer nel Ratio., .
. .

R3 Teachers.with-Continuing tracts and Seven

, ''/°4'

. er,More Years of Experien e as a Potent of
Total T chers 4 _o 6 %

Health:Expe ditures as a Pereent .of Total
N.,

. ,Current E endit res
. Pupil - Instructional Personnel Ratio

P1 4 PerCent Gradu tes Not Immediately Continuing .

Their Education in an OCcupatton0
or Academic Institution (' - D.'

AVerage DistrictlAptitude Raw Score'Tor -

Twelfth"--6raders'on the Statewide Testing
Program
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TABLE 4.- (Continued)

Factor

P2

Variables Included

Average Daily Membership as a Percent of
Total Weighted Full-time Equivalent
Pupils-

Change_ in Membership from First4i
Ninth Mdnth, Grades 10-12

Note: Although other variables in the subgi-oup also cdntributed-
to the strength of.a factor, only those variables with
loadings in -excess,dcf ,.50 were included',in the s ng.

ri

t.

.

12

I

%
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a

Correlation coeffi.c -te s for the factor scores werecalculated using

the procedure FACTOR /o h the Statistical AnalysiS System (SAS). fable 6.

12

provides the resulting'correlation matrix. This analysis indicated that

socio--economic Factor SI , including variables measuring populationon dens i ty

and mobi 1 i ty, edutational.level , and -juveni 1 e del i nquency:, was correlated
-

it 'the ..74-.1evel'with the prograssnatic FaCtOr PT. This latter factOi-was

_-marily defined by student achieverne atid-post.secondary education.

'Consequent/yr-the use of these two- factors simultaneouSly An funding models.

contrti-led. The next-largest correlations-, R2 with -Si and R2 With_P1,.

were iqt considered-high enough' to require contrer.:-.

. - -The factor scores for each factor_ were used in-various combinations/ -..,,,__
----

inztegression equations to .establ ith f_unding
_

Ievelt for_ each sr.hool..district.

That. is, the,--faactr scores of -a selected set of factors - ,ire regressed against
-.,;b:t .-- _. , --..

actua). -per pupil expenditures- for '1,972:73 _to predict; a funding:levet lased
. --- --1-e....,---t_ s , _.. -

-

grr

4-

theteed for progranis measured by the factors.- ._,
4

Initially, stepoise mul ti p4 e regression against 197277
Per-

Purii 1
.

expenditurese was used to determine the -combinatioh of. fatiors responsiblei-7. .. .----

for exPl ai Ong' the :greatest amount of varfaneel n the data. The SAS Proce-: '.
...

dure STEPWISE. was used or-this purpose. Fnctors 11.,"Ra, -and -P2 emerged
...----:--- ,,,,y

.

., with-a- s !phifiance _l6 el of .. 001 . and 4 squared, cOeffi cient of multiple
I. . .: -.\
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lABLE 7

INTERCEPT NID BETA COEFFICIENTS FOR FREE REGN.SS4ON
OF FACTORS AGAINST PER PUPIL EXPENDITURES

Fa'ctors Value

Intercept 748.7946

S1 1.2459

S2 0.2351

S3 5.3829

RV 29.0739

R2 . 10.0359

R3 -44.5624

P1 -7.0430

P2

,

intercept for the equ tion and the beta coefficients for each factor., As

indicated. the tabeg the strongest factors In terms of size of beta

coefficients, were 133; 1 and-P2. Factor 125/was the fourth strongest factor.

A program using the SAS procedure RSQuARE:was used to determine whether

or dr.
wore variance could be explained by -the addition of some combiination of

other factors to the R1 R3 P2 model: ti dhOne of the thirty-e possible ceat!..

binitions- appeared to be significantly .stronger thfn any of the other;.

Based -o-n -this information, -the folloit:ng,eighi)ndini models were deter-

-use- -4pred-i-eti-ng-fund-ingtevel-s4 .74

16
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Model 1

Model 2

4 Model 3

Model 4

Model 5

Model 6

Model 7

15

R1 R3 P2

R1 R3 Pa P1

R1 -.R3 P2 S1 S2 S3

R1 R3 P2 S2 S3 R2 P1

R1 P1 S1

R1 R3 P2 S1

WfIrghted S1 R1 R3 P2

a

-Model 8 . Weighted P1 R1 R3 P2

Model 1, R1 R3 P2, was adopted as a base model as a result of the

stepwise regression procedure. Tie factors reflected primarily teacher

education and experience, pupil-teacher ratio, program requirements, and

001 mobility in Grades 10.12.

In Model 2, R1 R3 P2 P1, the student achievement factor was aided to

. obtain a model including all of the information available in the factors on

the programmatic heeds of pupils. Similarly, Model-3 included all of the

socioeconomic factors. This combination of tile. socioeconomic factors was.

especially desirable in light of the small beta coefficients, relative to

1!--the'other factors, noted in Table 7. 1'

Model 4 included_all ot'the iacirs extep which was excluded

because of-its relatively high correlate with Pl. beta coefficitnt

of Factor P1 was sufficiently stronger"th n that for Fic S1 to recommend

inclusion.

The'fifth model, R1 P1 Si , represents the combfnation-of the first"

-factor scoreisin--each,subgroup of variab es. However, because of the

disparity in strengthpongthe'variable :this model was ,theoretically

inefficient, although the potential for iscriminating among 'districts

appeared to be high.

-.
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In Model 6, R1 R3 P2 Sl, the first socioeconomic factor was added to

the hise model. This model stould be compared to Model 2 in which the factor
^s"'

correlated with Si, P1, was added to the base model.

Twi additional models were generated in which the beta coefficient

for one factor found in free regression was weighted in relation to the'

ther factors included in the model. In the first instance a weighted Factor_

was entered first into the equation, ollowed by R1, R3, and P2;, similarly,

in the second case, a weighted Factor P1 w entered first. Bet use of the

.difference between the relative magnitude of he beta coefficient of S1 and

the coefficient of each of the three factors to follow it,,the beta coef7

fficient for S1 was multipled 4\ ten and entered into the following

equation:

P e 748.79 + 10(1.245)(S1) + 29.07(1 ) - 44.56(R3) + 11.

Factor P2 required only a weighting of two to produce a beta cgficient

approximating thethe imil"lest of the other three factors. The weight coef-

ficient was entered into "the following equation to form tbe.eighth fUnding
..C

'model:'

P = 748.79 - 2(7.04)(P1) + 29.07(R1) - 44.56(R3) + 11.15(P2).

For each model specified above a regression was run to determine the

predictedpocation for each district.
S

Phase "4: Application and Analysis. Eachof the funding.lodels was

analyzed in terms of its impact on the flow of funds for financim public

schools in the'sample composed of school districts within the State of

Florida. Two types of-analysis were conducted. The first type consisted

+Of tallies of the number of districts gaining and losing revenue in

fitationi of districts based on property wealthdloer capita income, popu-

lation density, and-itudent achievement. In the tecond,analysis the combined'

18
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combined characteristics of the dtstricts gaining or losing fiftto

ninety-nine dollarsperpupilandopebundred or more dollars per pupil were
4

determined'for each model.

Results

Thee findings of this study may be divid into those relating to the

analytical processand those indicating e res is of the application of the

formulated funding models. A reflective view of th- pr6cedures of the study

indkCated the following:

/ T. Sufficient varibles for accomplishment of, t study were

available from standard reporting procedures of the Florida

Department of Education and the U. S. Bureau of the Census.

2. Independent factors in each subgroup could be identified

that'- accounted for between 15 and 41 percent of the variance

in the dati4set.

3. Funding models were designed that had- different effects on

districts with different charaOteristics.

4. The changes in local district funding level per pupil pre-

diCted by the models ranged between plusand minus two

hundred dollars.:

In terms of speciftc.results of the application of particular funding

models, the following major effec4.were obsIrved. :tinirincreases or decreases

of fifty dollars or more per pupil are conOdered_in these lamas unless'

otherwise noted.

1,. Model 2. (RI R3 P2 Pl) and Model '4 (R1 R3 P2-1,2 S3 R2 Pl)

tended-toPredict'allocations.inexcess of actual per pupil,

expenditures for_197243 for-small, rural school-districts.

2. ,Model 1 (4 R3 P2), Model 3 (R1 R3 P2 S1 03), /104161'7

v. (Weighted 1p R1 R3 P2), and Model (Weighted -91 R1-14 P2)

i9
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increased the per ptipil allotations_for large-and/or urban

districts with low wealth, measured in terms of assessed

vallutton per pupil and per'capita income.

3. In terms of property wealth per pupil, the mode tended to

predict increased allocations for districts having\an amount

equal to, or less than, $20,000 per pupil. Similarly, the

models tended to decrease the allocations of districts

a property wealth equal to, or greater than, $40,001 per

pupil. Models 2 (R1 R3 P2 P1), 3 (R1 R3 P2 S1 S2 S3), 4

(R1 R3 P2 S2 S3 R2 P1), and 5 (R1 P1 S1) appearecrto predict

more increases in allocations than decreases for districts

having property wealth in the $20,001 to $40,000 per pupil

range.

Although .application of --the models resulted in,fewHincreasad_

allocations for districts whose per capita income equaled, Fr

was greater than, 6,001, allocations for districts i4 this .

income category wire not substantially de reased. Modeh 2

(R1 R3 P2 P1), 4(R1 R3 P2 S2 S3 R2 P1), d 5-tR1 P1 S1) ,1--

tended to predict increased allocations for districts havin

a per apita income of $2,000,or less.

5. Model 2 (R1 R3 P2 P1) and Model 5 (R1 P1 S1) were found to
r

give i creased allocations to districts with 2,000 pupils Or

fewer in average daily membership. Districts in the 2,001 ;.4

-N to 25,000 meMbertnip range.wer4 most affected by the.."models,'/. ". ...

but no,patterns of impact/There detected. Few decreases were i.

predicted for,districts with 25,001 or more-pupils-in average 4-
:. .f

dailyimembershiy.
.

2Q
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6. The urban impact of the models was erylimited. Models

3 (R1- R3 P2 Si-S2 S3), 6 (R1 R3 P2 1), and 7 (Wpighted

S1 R1 R3 P2) tended to channel incr a ed funds to urban

areas, Only Model 3 (R1 R3 P2 S1 S 3) and Model 5

(R1 P1 S1) predicted a greater numbe of increases than

decreases for districts classified at urbanized rural.

'llural districts appeared-to be favored by Models 2 (R1 R3

P2 P1), 4 (R1123 P2 S2 S3 R2 P1), and 5 (R1 ,P1 S1).

7. Model 2*(R1 R3 P2 P1), Model 4 (R1 R3 P2 S2 S3 R2 P1), and

__Mode1-5-(R] P1 S1) predicted increased allocations_for

distriqg in the fourth, or lowest, achievement quartiles

while Model 3 (R1 R3 P2 S1 S2 S3) was the only model that

. gave more increases. than decreaset to-districts-in the firit

quartile. i
.

8. Models.1 01 R3 P2), 6 (111, R3 P2 S1), 7 (Weighted S1 R1 R

P2), and 8 (Weighted P1 R1 R3 P2) tended to predict'a'greate

proportio2/5; increases equal to, or less than, forty -nine

dollars per pupilin average daily membership: ApprOximately

one-third of the 'increases Predicted by Models 2 (R1-Re P2 P1),

'3 (121 R3 P2 S1 S2 53), 4 (R1 R3 P2 S2 S3 R2 P1), ind 5 (Rl'Pl

S1) were eqOak,or greater than, fifty dollars. per'

<ev4

No pattern wai 'observed for predicted-allocation deCreiies.

Importance s)

,
. .

In a world in which limited resources are available for support o ..

:
.

governmental.programs and-services, itbecomes'increasingly important_ tO

. 4 assure that available funds are used in an, optimal manner, facilitating', he-
.

,meeting of public goals. ST.ate aid distribuilorrmatlidds employed for

. 1 .
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allocating fundi among schoolAistricts have traditionally considered only

a very few differentiat ng factors. These factors usually consis one

or some combination of t'Pi following: number, of students to be served,

number of professionals to be supported, wealth of the school district, or

predetermined cost differentials for students in certain age-groups or

special programs. These measures, although they focus generally on the

student to be educated, are incapable of recognizing the interaction of

social, economtg4 and educational factors that affect the. effecti'Ve learning

cF
of th'e individual student, the operation of a scho01, and the administration

of a school district. This study developed a systematic technique, capable

of recognizing a variety of social, economic, and educational factors in

individual school, districts, that might permit a more definitive application

of recognized state educational and political priorities to the distribution

of state funds for kucation.

4


