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) A MULTI FACTOR INDEX ‘TECHNIQUE FOR STATE\DUCATION FUNDING - " ‘
Carol E. Hanes and K. Forbis Jordan : “ <1
\‘\\ , N
Introduetion . s h

Iturrentlyeused’methods of allocating state funds for the operation of
- public'schools were based on the whrk of schcoi.finance theorists in the
‘, v ' early pa(\‘of this century. At that time the goal was to standardize at
| some 1eve1 a statewide uniform minimum educational program funding level
whilelpermitting those school boards able to and interested in providing
additional services to do so. Although'Americen edycationai} social, tech-.
nological, and industrial patterns have become nuch‘moPe complex than they
‘were in the 1920s, methods of a{iqcating funds’ for’puhlic education have
nqt\greatly changed, and the typical state funding program tcday is a;’(
patchggzz_gf foundation, categorical, end.supplemental allocaticns.,_éi§?; .
\\\\>\\ growing demand for public services and the concommitant requirement for -
$ ‘\greater fiscal accountability dictate a search for a more systematic -
© ~ approach to 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. 1mp1ementation of comprehensive state schopl

1llpasrt mechanisms that recognize the wide variations in educational need

existing among school districts. : ‘ -
Lo : & )
. Purpose " [ : -
' L .
‘ -7 7 The purpose of this study was,to develg//é systematic state school

support allocation technique '----1e of recognizing a variety of ‘district

socioeconomic and school-r iated characteristics and a1iocating funds on

- m e -
- g s s -

the basis of’specified tate priorities. , e C
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Scope of Study and¢$nurce of Data

“‘» o

The scope of the study was flllll ted Wo- consideratiorr of data available

"’ -
‘ r'

fbr all of'the sixty-seven,countyrbased school districts of FloridaAfor the" ~:
1923 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 Department. of Education. | :
_ Detailed programmatic data were not available for the 1972-73 school
year; t’!refore, full-time equivalent pupil (FTE) and weighted full=-time
"equivalent pupil (HFTE) data for 1973-74 were accepted as proxies for programs
in the,earlier .year. funding categories fonﬂspecial and vocational education

* FTE and WFTE data were each summed to obtain aggregate program figures.

+ Achievement data, 1ncluding standardized test’ scores from the statewide

. testing program for Grades 3,76,>and79, were also included in the subgroup

as measurgs of student_need for additionalcprograms Other variables sucy
as perce‘t 'of nonprométions in Grades K- 12, dropouts in Grades 10-12 as a
percent of graduates not immediately continuiﬁa their education in vocational

or academic institutions were included as possible indexes of need for

programs within a school system. o 4
, ‘ TG
Méthodf S A S wa
To develop funding models capable of reflecting a variety of sotio-
" economic, resource utilization, and programmatic characteristics of a school

district, a four-phase researc \design wag implemented In the first phase

/
variables related to these areas of interest wene selected for consideration

and placed in the appropriate grouping The)variables were subjected to




3

- principal component analysis te iSoiate the factors with the mosg explana- -
'tory power in each subgroup in pgase tw;. factor scores for thgge factors
were calculated in phage three, and thgse weré grouped to produce mbdel
funding programs. Phase four_dealt with the analysis of the impact of fhe'r
developed mgdels on fdnding patterns fgr_local school districts in
Floriqq.at o= —

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

- technique, the intention was to select variables re]ated'to reséarch in the
’grea of aducational productivity and to utilize qata available through
standard repoffing procedures. The replicaS}lity ofimodel develdament was
"~ also éonsidered‘iﬁportant; therefore, variables were desired_that would
enable réplication and cpmparison with future applic;tions of the developed
technique in other states. _

In addition to the guidelines described above, several other consider-
ations entered into the selection of variables; F{rst, variables were
selected, based on related ;esearch,'}n terms of their'potential capacity
to discriminété between school districts on spc%oeconomic, resource '
utilization, and programmatic charagterjsfigs. Second, data were collected
for the 1972-73 schbol year whenéver.ﬁos§1ble; Third, because of the
wide differences in size of school dfstricfs in Florida, variables were
expres§ed in ﬁercentage form whgﬁevgr possible to eliminate the averwhelming
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 werg calculated for
each variable using the subprogram CONDESCRIPTIVE of the Statistical

. Package for the Social Sciences (SPSS).’ These statistics were then uséd to , |

check the data'and to gain further 1nsig&ts tnto the type of data be1n§’p§ed,

. e e
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;:in theﬂstudy. for'example, by examining the range and minimum and maximum

2%

NI

scores;'it was possible to detect keypunch errdrs and format errors. Infor-
mation on-the skew and kurtosis of»each variable revealeéd that the variables
were normally distributed in only a very limited number of instances allowing
carrecting transformations to be made wheresneeded '

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

'principal compbnent analysis was‘applied-to ‘the variables of the socioeconomic, .
resource utilization, and progralrmatic subgrOup)to extract sets of variables, .

or factors, that were uncorrelated These factors were then analyzed for uses
¥,

in the aliocation models. The SPSS subprogram FACTOR was used for this anal- “EW

ysis and PA1, principal factoring with iteration was specified as‘ the initial
factor solution with VARIMAX rotation. T

By means of repeated principal component analyses, the large number of
}riables avallable for inclusion in each. subgroup was decreased to a number g,\
3\ of variables that provided maximum explanation of variance with the minimum

A number of variables. Moreover, variables—that;uere;highly 1ntercorrelated or

Jariables that would not be politically practicable for inclusion in a state

funding program— -such as the percent of illegitimate births--were dropped

from further consideration.

Through prini¢pal component analysis the forty-eight socioeconomic
variables-were redjé@

d to three factors with eigenvalues greater’fhan/pne/"
explaining 72 4 percent of.the”Vajiance in the data. Table 1 contains the
varimax rotated factor\natrix for 'the three socioeconomic.factors, the Co

variable names the variable loadings on each factbr, and the percentage of

order of thefr stati$t£;§ﬁ4importance. v
R s ‘}(’33? - "
- In this set of factors some variables reflect dgggﬁéﬁﬁhﬁ# cozgi;jon i

“—“'_—'orchuracteristics and others\ indicat’rve ofsociai'“behavdwj/ arfabres

. - 3

o variance explained by each\factod The factors for the socibeconomic data . <
- were named s1, S2, and\53 in\the/

"\.6" o R
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)
thdt were primarily economic measures did not correlate highly enough with

any factor to be included Note that al}hough the Juvenile del1nguency
variable loaded heavily with the density-population mopilf/y-educat1on )
) factor Pl (see Table 3) and with the. unemployment/focus of Factor S3, the

Juvenile delinquency- unemployement measure appeared to be unrelated to the
minority population-h1gh crime rate characteristics measured by Factor SZ‘\-——
Three factors were also identified for the resource utilizétlon vari-

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

60.3 percent of the variance in the data. Two factors, pupil-instructionalé
- T s ™~ .
.personnel ratio_and the percent of experienced teachers, contributed to more -

than one factor. Variablds related to teacher training and experience/had
’ F . . . *.

the highest Tevel of importance in this subgroup of variables.

* Two programmatic factors were defined, explaining 67.7 percent of the - ‘

'var1ance in the data set. These factors and their loadings are l1sted in o

Table 3. Variaﬂﬁgg related to schoal completion and the continuat1on of
education were found in both factors. The factor containing the achjéVement

variable, P1, was.a strong\factor in terms of the high correT’/hons that all A
. ,v R 4
variables present had with it. " ' ~ L. L

L

Table 4 llsts the prlmary variables in each of the eight factors
‘a*veloped ) : - : e,

~ v

" Phasé 3 BeVelApment of Fu;ding Mode_}x‘ After factor load1ngs were o '/"

obtained for each ubset of variables, facto scores for each factor ‘ere

ed exact factor score\\gor -
s the range of scores o -

found for each factor. Factors and‘SZ are less Well- balanced thzn t

- «six factors .indicating that he\divers1ty of cpnditi ns was not as ottatp

k1

-among the districts for thefcharecteristics measured by\\hese factors o

-~ 0 —-»s__._'_
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TABLE 4 Lo e
PRIMARY VARIABLES .OF THE EIGHT FACTORS .
t .
. "' i -

@

Factor

L

s

Variables Included " :

£ \‘¢,=

web, S]

s3 -

8
A

ST

@,

'Popu1at1on Per 'Square M11e

Referrals to Juvenile Courts as a’Percent of -°

Total Population Ages 5-17
Percent Change in Population 1960- 7$L _
Median Years of School Completed ‘

) Nonwh1te Population as'a Percent of To;al

Population,
Arregf‘ﬂa;g.Per 1 000-90pu1at1on c‘f

/ ’ .
Referra]s to Juvenite Courts as a Percent of

‘Total Papulation Ages 5«17
Percent Upemployment o

Teacherg.with Doctorate Degrees as a Percent

of Total Teachers

Teachers with B.A.. Degrees as a Percent of
Total* Teachers

Teachers with Continuing Contracts and Seven
or More Years of Experience as a Percent of
Total Teachers

Teachers with Annual Contrac¥s as\acPercent
of Total Teachers

Expenditures for. Teaching ! ter1als as a Per—
"cent of Total Current E end1tures

Pupil-Instructional Persghnel Rat1o

Teachers Wwith Cbnt1nu1ng tracts and Seven
or.More\Years of Experiende as a Pertent of .
, Total Teachers *
Health_ Expenditures as a Percent of Tota]
Current Expendityres : : .
" Pupil-Instru t1onau\Personne1 Rat1o . f~'
+ Percent Graduates Not Immed1ate1y CQnt1nu1ng
. Their Educatfon in an Occupatroneﬂ Tra1n1n
 or Academic Inst1tut1on %
" Average District 'Aptitude Raw Scone///r :
Twelfth-€raders ‘on the Statew1de Testwng
Program

L3 “:
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TABLE 4 . (Continued) o R i

'Factor Vqriab]es Included

A o
2 :

~h - -

P2 - ST Average Daily Membership as a Percent of -
! Total Weighted Full-time Equivalent
. " Rupils: L
. Change_in Membership from First-M
‘ Ninth Month, Grades 10-12

— 2 A

- , - ' A . "
Note: Although other variables in the subgroup also contributed

to the strength of-a factor, only those variables with ~
¢ . loadings in-excess,of .50 were included'in this 1igfing.
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o . Co?relation coefficien%s for the factor scores were ¢ calculated using
— - — - .‘..,-//.._. ........ - -

. the procedure FACTOR/ofs the Statisticai Analysis System (SAS) fable 6

T~ pnovides the - resultin correlation matrix This analysis indicated that
o socjo-economic Factor s1, including variab]es measuring populat?on density

T . and mobihty, educationa] level, and juveniie delinquency, was correlated
&t the .79 ]evel “with the progrnmtic Factor PT This latter factorwvas »

\\ptiaaril y defined by student achieveme

e,

:\‘ ConsequentTncthe use of these two factors sipul taneous'iy dn funding models

and postsecondary education

uas -coﬁt&iﬂed The “next- 'iargest correlations R2 with Si and R2 with Pl

U

- were ﬁqt consideredhigh enough to require . controT ' o

|
--The factor scores for. each facter were used in various combinations

) i . /"ln regresswn equations to estab‘lish funding Ievels for éach’ school- district

Thab is thev fac_tqr scores ofa se] ecte,d set of factorsyere regressed agains

——? el s .._,.. - S m—an - AP

1 the’}eEd for programs measur‘ed by the factors

L T

. S T Initial'iy, stepv‘lse multip*e regression against 1972 73 per- pupii

e /

‘e&penditures was used to determine the combinatioh of fa’ctors responsible/ -

e for explaining the greate‘st amount of variance in tbe data. The SAS proce- .

v
]

; o B + dure STEPWISE. was used %or’tiﬁs purpose. Factors R] 83, end P2 emerged

o wf;.h,e :/i;nificance wei of -.001. and 3 squared«coefficient of m]tip]e

. i\‘regres on equal to .76 _ Limitations were placed.en the program th&t

ermitted onl y the addition of'those factors.uhose significance level was
equal to, or less, than 10 and- the retentidn ofgﬁiose factors 1n the mdel

e yhose significance 1eve1 rmined'iess than, .or equal to,". 10 a\f{er the E

e addition\of«ot'hé*i'”tdms y ,‘_?r-;;;.\- o N

ey A PN - -

T A fre\e\regressi was ti;enrun in vhich hll factors \rere regress)d

t

- -

against 1972\73 per 1 expehditures and aHowedto enter the equation \ '
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TABLE 7

[

INTERCEPT AHD BETA COEFEICIENTS FOR FREE PEGRESSION
OF FACTORS AGAINST PER PUPIL EXPEHDITURES

, Factors Value
~ l,
. ‘ I'ntercept . , - 748.7946
o S1 1.2459
l\\., 52 £0.2351
) $3 5. 3829
» ’ \ -
. RP N 29.0739
- * ' T~ .
< R2- : 10.0359
e | R3 S - - 5624
E 2 T - . o T o _"/ T T
P1 . ' ~ . =7.0430
;. ~ (¥l .y -
- p2 R " 1518
.;: i ) \I ) '» S A(

- —

. 1
oA ”\

N
N . S
> intercept for the eqétwn and the beta coefficiénts for each factor.‘ As -

¥

“"» indicated. in the table, the strongest factdrs, /m terms of size of beta
coefﬁcients were R3 %

1, and. P2 Factor R;/ was the fourth strongest factor.
A program usmg the SAS procedure RSQUARE was used to determine whether .
morg variance could be ‘explained by the aﬁdition of some cambination of
'other factors to the Rl R3 P2 model. - Ndre of the thirtyjaﬁe poss1b1e csm- L
',; binations appeared to be significantly stronger thgn any'of the others ) ?" R
_i;: - Based-on this information, the foT1oé&hg eight\\thing models were deter— R
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R1 R3 P2

Model 2 ~ RIR3P2PI
, Madel 3 R1-R3 P2 S1 52 S3

Model 4 R1 R3 P2 S2 S3 R2 Pl ﬁ
Model 5 RIPISI I o |
Model 6 R1 R3 P2 S B | | i
Model 7 W&Tghted S1 R1 R3 P2 |
-Mode1 8 - Weighted P1 R1 R3 P2 ' |
.ﬂodel 1, Rl R3 P2, was adopted as a base model as a result of the 1
step&ise regression procedure. The factcrs reflected primarily teacher }
educatjon and e&perience, pupil-teacher ratio, program reqdirements, and . i
. jpupil mobility in Grades 10412. 3
_ . In Mode1\2 R1 R3 P2 P1, the’ student ach1evement factor was added to 1
f obtain a model 1ne1uding all of the 1nformat1on avai]ab]e in the factors on %

the programmatic‘heeds of pupilss Similar?y, Model 3 thcluded a1} of the
socioeconomic factors. This combination of the,socioeconomic factors was |
'\;Ezf < X especially des1rab1e in 1ight of the small beta coefficients relat1ve to ' 5
~% the-other factors, noted in Table 7. ;4” . '
: Model 4 fncluded all of the factfrs extep‘ s which weS'exclh&ed ‘ 1
‘with P1.

because of-{ts relatively hfgh corre]ati beta coefficient

S1 to recommend

inclusion. Co /
The fifth model R1 P1 S1; repkesen s the combfnatfon of the'first- é\\ﬂ

'factor scqres 1n-each subgroup of variab es. Houever, because of the.




v
.-

f. | 16 - i.h

In Model 6 R1 R3 P2 S1, the first_socioecononic factor was added to

the hdse model. This model should be compared to Model 2 in which the factor o
correlated with S1, P1, was added to the base modet.
. Two additional models were genérated in which the beta coefficient

for one factor found in fred regression was weighted in relation to the’

ther factors included in the model. In the first instance a,weighted Factor
S; was entered first into the equation,~followed by R1, R3, andIPZ; simiiarly,
“in the second case, a weighted Factor P1 w entered'firstt Bec use of the “
¢ - -_difference between the relative magnitude of Qhe beta coefficient of Si and
the coefficient of each of the three factors toifolloy it,. the beta coef-
'fficient for S1 was‘multipled.b* ten and entered into the following

equation: ' o A . . ' 1
P = 748.79 + 10(1.25)(S1) + 29.07(R1) - 44.56(R3) + 11.1 B | 1

Factor P2 required only a weighting of two tg‘produceaa'befa cgfficient - P iJ

Z’v - T s
approximating the sm&ilest of the other threepfactors The wetight @,coef— 1
<
ficient was - ‘entered into the followﬁng equation to form the eighth funding J
‘ "mode: o
|

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

= 748.79 - 2(7.04)(P1) + 29.07(R1) - 44.56(R3) + 1. 15(92), . 1

bredicted-@]]ocation for each district. |
Phase 4: Application and Analysis Each of the fﬁndiné'nodeis was

Do
M »

i ‘analyzed in terms of its impact on the f1ow of funds for financing public
2 schools in the ‘'sampie composed of school districts within ‘the State of
' Florida. Two types of anaiysis were conducteg. The first type consisted .
of tallies of the number of oistrict;.gainihg and ]osing revenue in classi-
fications of districts‘baseq on property wealth{!xn'capita income, popu-
lation density, and~§tudent'achievenent. In the seconﬁ:ana}ysis thefcombinea' c ]
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t  combined characteristics of the districts gaining or 1osing fifay'to
| ‘ninety-nine doiiars per pupil and ope, hundred or more doiiars per pupil were

determined ‘for each rnode'l ,“'\"- T

~

&
3
b

Results -

Theifindings of this study may be divided into those reiatihg to the

anaiyticL1 brdcess-and those indicating _the results of the app1icatinn of the
formulated funding models. AErefiective view of th prdcedures of the study
indicated the fo]ioW1ng ; |
' 1. Sufficient variLbies for accomplishment of the study were

avaiiabie from standard reporting procedures of the Fiorida
Department of Education and the u. S Bureau of the Census.

2. Independent factors in each subgroup couid be identified .

that’ accounted for between 15 and 41 percent of the variance

o AT " in the data set ’"; "g*f’”r*?~'ﬂ,”fd r""ff T ’"'f':‘*" o
: 3. Funding models were designed that had'diiferent effects dn |
© districts with different characteristics. i P
- i. The changes in local district funding 1eve1 per pupil pre- " .E s
dicted by the models ranged between pius and minus two ..~“‘“ﬂ '
% - N hundred dotlars. - - _ ; ' .’ , :‘?

‘ In terms of specific resuits of the application of particuiar funding
-modeis, the f011owing major effects were obsgrved. Gniy‘increases or ‘decreases ’ iw
of fifty dollars or more per pupii are considered in these staiements unless ’ ‘
:," otherwise noted. .“ e ~ Lo |
’ 1, Model 2 (R] R3 P2 P'I) and Mode ‘4 (R R3 P2 sz $3 R2 P'I)
tended~to.pnedict aiiocations.in_excess of actnai per pupii
ex{:enditurés for 1972-73 for- small, rural school'districts."

: 2. #Model 1 (R! R3 P2), Mode'l 3 (R1 R3 P2 Sl s2 53) ﬂodei 7
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5. Model 2 (R1 R3 P2 P1) and Model S’QRl P1 S1) Were found to ¢
give i creased allocations to districts with 2, 000 pupils or . {é
fewep/ in average daily membership. Districts in the 2, 001 éi N
‘:\\f\\\\ to 25 000 méhbership range. were most affected by the. ‘models,’ % -
but’ no patterns of impact,ﬂere detected [Few decreases were sé.i
predicted for districts with 25,001 or more pupils in average 35

¢ .
T

e datly membership

. AN
. ‘ ! 18- P T
L J . S
increased the per pdpil allocations“fb( large ‘and/or urban

districts with Tow wealth, measured in terms of assessed
valauiion per pupil and per ‘capita income \\\
3. In terms of property wealth per pupil, the mod\ls\tended to

predict increased allocations for districts hav1ng\an amount

equal to, or less than, $20,000 per pupil. Similarly, the
models tended to decrease the allocations of districts Mith~
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) appeared'to predict
more increases in allocations than decreases for districts ;
- having property yealth in the $20,001 to 540;000 ber pupil
range. \ . ' o

4 -Although application of. the models resulted,in few increased ,_ﬂf,cﬂss

allocations for dis}ricts whose per capita income equaled, Pr

was greater than, §4 oo1, allocations for districts id this . - '
income category wdre not substantially de reased. Models 2
(R1 R3 P2 P1), 4 (R1 R3 P2 S2 S3R2 P1), afd 51 P1 1) . F

© e

tendéd to predict increased allocations for districts havin

"a percapita income of $2,000 or less. . . o -?' .
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6, The urban impact of the models was lvery 1infited. Mgdels
3 (R1R3 P2 S1°52 §3), 6 (R1 R3 P2 §1), and 7 (Wgighted .

- 2

SliRl R3 P2) tended to channel incrdased funds to urban
areas., Only Model 3 (R1 R3 P2 S1 S ;3) and Model 5
.. (R1 P1 S1) predicted a greater number of increases than }
decreases for districts classified as urbanized riral.
i ."Rural districts aepearedfto be favored by Models 2 (R1 R3
P2 P1), 4 (R1'R3 §2 S2 S3 R2 P1), and 5 (R1.P1 S1).
e~ 77 7. Model 2°(R1 R3 P2 P1), Model 4 (R1 R3 P2 S2 S3 R2 P1), and
//Model’S’(Rl P1 S1) predicted increased allocationshfor
° distrigts in the fourth, or lowest, achievement quartile, .
‘ while Model 3 (R1 R3 P2 S1 S2 S3) was the only model that .
- gave more increases,fﬁ;d decreases t6' districts in the first

» quartile /i - - - s U ‘,{
8. Models.1 (Rl R3 P2) 6 (Rl R3 P2 S1), 7 (Neighted S1 Rl R ‘
atek’

P2), and 8 (Weighted P1 Rl R3 P2) tended to predict a gre

proporti02(/? 1ncreases equal to, or 1ess than, forty-nine -

dollars per pdpi?»in average daily membership.” Appr?ximately ‘
one-third of the increases predicted by Modéls 2 ZR]E'Re P2P1), N\
3 (Rl R3 P2 Sl S2 $3), 4 (R1 R3 P2 S2 S3 R2 P1), and 5 (R1'P1

Sl) were equa!!tp, or greater than, fifty dollars per pupil.

T e AR A ‘
) _No pattern was observed for predicted”a1location decreases. L

Importance s . , - N - 1, ‘S-f'i ) \
v Ina wor]d 1d which 11mited resources are available for suppOrt of‘\
’ governmental .programs and services, 1tabecomes increasingly imporzant to
g .‘kg : , assure that available funds are used in an optimal manrer, facilitating E," _
meeting of public goals. State aid distr‘lbut‘lomuemods employed ror & *e_ |
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allocat1ng funds among school/}151r1cts have trad1t1ona11y considered only
a very few d1fferent1att:§jfactors These factors usually'consls;/df'one

or some combination of the following: numben,of students to be senved, _
number of professionals to be supported, wealth of the school distriet; or
predetermined cost d1fferent1als for students in certain age-groups or
spec1a1 programs. These measures, although they focus generally on the . -
'student to be educated, are 1ncapab1e of recognizing the interact1on of
social, economigs ané, educational factors.that affect the effectiVe learning

of tHe individual student, the operation of a schoe;: and the administration
;’of a school district. This study develeped a’systematic fethnique, Capable
of recognizing a variety'bf social, ecenomic, and educational factors in
individual school,districts, that migpt permit a more definitive application

of recognized state educational and political briqfities‘to the distribution

of s;ate funds for éﬂﬁeg;ion.




