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GROUPING FLORIDA SCHOOL DISTRICTS:
A FACTOR ANALYTIC STUDY
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SUMMARY
Socio-econornic, educational, and political data of the 67 Flori-

da counties are examined. First the data are factor analyzed to
identify common underlying di.mensions, Next, a distance m ea e .
ur e was used to set up a rnat r-ix of interprofile si.rn iIa r-it ies to be
factor analyzed to give ~ of counties. Thirteen meaningful
factors could be substituted for the 74 variables. On transposed
analysis, seven type factors were found for the Florida counties.

INTRODUCTION

In classifying school districts within a state or determining
school districts for representative sarnpling, one is often forced
to resort to ranking the districts on the basis of one variable.
For instance, school districts within an area can be ranked accord-
ing to per pupil expenditures and then grouped high, rne di.urn, and
Iowan this variable. This, however, in no way equates the school
districts in a given group on any of the many other variables which
might be relevant. Factor analysis enables one to take a m.ulti-
variate approach to grouping, for it is capable of looking at a num-
ber of variables and grouping schoo l districts, counties, urban
areas, or other political units on the basis of these variables.

The purpose of this paper is to factor analyze socioeconomic,
educational, and political data of the 67 Florida school districts
(counties), first grouping the variables to determine Common
underlying dimensions, and then grouping the school districts.
In the terminology of the factor analyst, this s t udy thus focuses
on both an R-type analysis and its transpose, a Q-type analysis.
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DATA

The 74 variables included in this study were ones which would
seem capable of differentiating among the counties in the follow-
ing socioeconomic, political, and educational areas:

Socioeconomic characteristics
Population characteristics
Employment characteristics
Political characteristics
Population growth and migration
Ec onorrric growth
Educational characteristics of the population
School characteristics
Educational support

The data came from the following sources: the United States
County and City Data Book, the Florida State Department of Edu-
cation Research Report No. 73, the Florida Statistical Abstract,
and the 1968 election report of the State of Florida. An attempt
was made to secure data for the year 1968, although some data
necessarily came from the 1960 census. Most of the educational
measurements were for the 1967-68 school year. Since there was
no desire to produce a factor that reflected mere area size or popu-
lation, all variables were used as percentages or per capita.

ANALYSIS: COMMON DIMENSIONS OF VARIABLES

As a first step in the analysis of the data, an R-type factor
analysis was made, correlating and grouping the 74 variables.
(The computer programs used for this study were those developed
for the Educational Evaluation Library, University of Florida.
These programs are described in Guertin and Bailey, 1970,
Pp. 293-314). The principal axes method was used. Two itera-
tions brought about satisfactory convergence between the final
communality estimates and the row sums of squared loadings.
From the factors extracted, 18 were rotated according to the
Varimax criterion (Kaiser, 1958). Thirteen of these factors
could be interpreted meaningfully; these factors accounted for
78 per cent of the total score variance, 88 per cent of the com-
mon variance. Table 1 gives the Varimax rotated factor loadings.
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TABLE' I
yarim ..... Rorated Factor Loading.

E:q>en_ L~~
dl.tur"a Supportp" NOD_ Agrl_ t••Variable Urban Pupil White cultur" RdJ'-Ed Sdu;oobI z 3 • s ," r..m. with annual

In"om.e $10, 000
Or more .89

" pop. 25 yu . •old"r who com_
plded high sch.
or more .86

Median tch. yn.
campI. by pop.
25 yn. &. olde .. .85

" pop. urban .85

"native pop. horn
in Flori~ -.81 -.36

Perlo_1 income
per pupil .81 .32

E.l<pend. per pupil
for &l1Xilia..y
.ervices -.80 t. l8)

Pe .. "ap. value
ad"ct"d .erv. .19 C-.26)

'JI, voting lor
George Walla"e -.78

-.40
Pe .. "ap. per-onal
i""ome .77

"pop. rUJ':d 0011_

r.= -.78

" ram. with ..Dn.....l
;Iu;ome Ie" thaD
$3000 -.77

WeU""e r,.cipienh
per 1000 pop. -.16

,. emplOyed penon.
in -bite-colla ..
job. .75 -.39

" pop. in"r .... ,.
1950_60 .7<

,. pop. ZS yn • •olde .. _ith 10,••
thaI!. S y.... teh. -.74 ..,

(-.28)
" votilll Richard
Nh:ou .7< .os

Ave,.. a"lula\ aala,.,
paid 1"""l,IctiD"al
Ita!! ." .56
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TABLE I
lContinuedj

Expel'- Local
diturn Supparl
Po< Non_ Agd- re e

VUiabte Urban Pupil Whit" cunuee Retired Schools
1 z 3 • 5 •

'10 pop. foreign
born ... ." .35

Ratio no. hauling
unit, built 1950-
60 to no. built
bdore 1950 ...

"major high .ch.
el .... e. taught
by t".chen In
field ...

,.. seh. "nrol. in-
er ....u 1951-58
to 1967_1>8 .63

'10 pop. moved into
county b"t"'Oteen
1955 .. 191,0 .59 {_.26}

.,. pop. rurat farm _.51 ."
Pop. density .57

.,. ;ncr"".,, of pop.
6S yrs. '" Over
1950.60 .56 .30 ."

"1968 hillh feh.
grad. "nteted
coUege in
1968.69 .56 (-.26)

Loc ..l ech. reVel''''"
per pupil .56 ." .53

Pupil. pe .. t"acher,
7-12- .53 _.32-

Minimum Founda_
tlOut pe r pupil -.49 t.29) _.34

,.. inst ructional
pe"aon'",1 b.,low
Raoklll -.42- (_.2.8) (..2.5)

pe e cap. vah ...
retail ... je, ." ."

" employed persons
in retail ,.dee ." .33

"" chanll" in .eh.
memb"uhip 1st
month 1968-69
1967_68 .35 (. Z8)

Trand~rs (rom out_
of-.U.l~ ~s 'J. of
lot~l ~n"ollm~nt .31 •• 36

Scheel ....ithdr .......h.1'" of enrol. .os ..45
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TABLE I
(Continued)

Exp"n_ Local
dHur". SlIpp"'!

PO' Non_ Allrl_ 1o'Varlabt., Urban Pupil Whit" culture R"tired Schod.
I z • 5 ,

Per cap. louri!!1
tra.de. by destin_
ation of incoming
auto louri'l" .'1

Expeflditure" per
pupil for in_

I.Iruction .89
Current ""'Pen.e

per pupil •81
,. inc ee" ... in ;o.nnual

... la ..y paid inatrlle .
• talf 1957.58 to
19b7_68 .S> .60

,.. Incrr •• " in
current "xpend,
per pupil ." .54 • 3J

Non_exempt .... " •• ed
val. per pupil .51 .31

,.. ;fI.tfurtional
Itdf Rank n
Or abov" ." ... (.28) (.271

Milh'g" n .... " ...... y
to m" ..t "equir ..d
local ..[forI for
I ..hnoh -,41

Tn.rhing positions
•• 'T. of a" ..demlt
"nih ......ned .n

Pupih pe" teach" ..
..I"m, .35 -.31

Bi"h u.te (..Z8)

" population
oonwhit" (-.27) ."

,. ugiltered
valeu NeIra .81

,.. votinglo ..
Hube ..t Humphrey .53 .6f

'To mi.! ... in I"bor
(oree -.39 -.'" I. Z8J

fo tucheu me" -. ]9 (.26)

,. pop. 14-17.,,,_
rolled i" u;h. -.31

•
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TABLE I
(Contlnu",dl

Exp"n_ Local

dlture' SllppOr!

p" Non- Agd- ,,,
V.ri"blt Urban Pupil White cunuee Retired Schools

I Z 3 • 5 ,
Per cap. vdu,"

b.rm produch .87

,. p"raon ..l income
from agriculture 1-, Z91 .86

,. employed pH_
.on. in agn. _.47 (.26) ."

,;, demo teach",..
taught in n"ld (.261 _.58 (.2£)

" pop. 65 yn . •
old",. .81

Per cap. mobil ..
homes t.27) .77

" pap. under 18 _.19 (. lS) _.58

'10 pop. voting in
19&8 pru. ,,1,,<:, {.29j _,41 .87

Local .eh. n,veTlUe
•• .,. of personal
income ."

Local ach. r"venu"
1'''1' cap. .50 .35 .H

" by which ta,.u
,"xc,""d"d local
dfaTt .36 .39 ."

Per cap. hoI,,} '"
mot"lunit' (.2&) (.26)

High sell. '01'011.
a. '1'. of ,,\tm. (.2.8)

.,. pop. 2\.24 "nrol.
in ochoo1 (. z6j
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TABLE I
(Con!inu~dl

Littl"
Univ"r_ Chang .. Incr"a" e

Enrolled Popu_ Manu_ sily in Pel' '"if! High lation b.Nu ... Cen- C.p School Tour-
School Crowth ing tered Income Revenue i"m, 8 9 10 II IZ Il

.77

Variable

Hillh sch. enrol.
a" 'to of eI..m.

T ..&,,,,re ..,, from out
of "tat" as a ,.
or total enroll. _.65

,.. pop. 14-17 enrol.
i"" ."hool .53

5ch. withdrawal .. :u
,. of eoro11. 54

,. pop. rural Cann .36

Non-exempt assessed
val. per pupil -.30

Millage ne cu ... ry
to meet required
local ..Hatt for
."booh . 34

Chang .. in Index of
Tax-paying Ability
from 1958_ 59 to
1968-69 .85

ft pop. i"crea""
1950-60 .45

R..tio no, bo".ing
l1IIit. built 1950_60
to nO. buill be_
fou 1950 .44

.,. ,"ch. enroll ......
e ........... 1957_58
to 1967_68 .41

'" pop. mOved into
coW\ty belwee"
1951 .. 1960 .35

"voting fOr Hubert
Humphrey -.31

" per-anal income
from maoulae:. .85

'10 employed pereon,
io manulae. .81

'10 in.true:. 'Ian
below Rank ill -.31
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TABLE 1
(Contilluedj

Little
Unlv ..... Change Increase

Enrolled Popu- Manu· sHy in Pe .. in
In High lation factnt'_ ce»- C.p School Tour_

Variable School Growth iog ter"d Income Revenue ism
7 8 , 10 r i \, \3

~ "'mployed person"
ill ..due .... rvices .91

j ,.. P'Op. 2.1_2.4 enrol.
ill. school .80, " illstrue, 'taft
RanI<D or above .• 1

,. employed p"non"
In ",hile_coUar
job. ..33

" chang .. itt per cap.
income £ rOtn 1960
to 1967 _.76

fo major high 9"'0.
dass"s taught by
leachers in field .49

Per cap personal
incom" _.36

,.. ;I\er" .."" in local
.oh. ""venue from
1';151_58 to 1967-68 .76

'" pop. moved into
county between
1955 I< 1960 .34

,.. .,,'0. enrol. increase
1957-58 to 1967.68 .34

Per cap value
retaU .alea (.27) -.3l

* Per up. hohl &r
motel uoits .71, Per cap. lou.rist
trade. by de"tin_
ation of incoming
auto toorists ."

Welfa:re n.dpients
per 1000 pop. t· 76'

Popolation density t. ,,,
.,. inc reaSe or pop.

(. Z7j65 It. ovu 1950-60

,. ch~nge in ecb.
:membership 1st
month 1968.69 over
1st month 1967.68 (_. Z7)

,.. mal ... in labor (. Z'l)
force
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While this study was in its early stages, a report of a related
study by Robert S. Stephenson and Jacob G. Beard appeared (1971).
Using different data, the latter focused entirely upon the dimen-
sions of the variables, not upon the grouping of the counties. Of
the 46 variables in the Stephenson-Beard study, 23 were common
to this present study, These cotrrmon variables represent 61
per cent of the variables in the Stephenson-Beard study and 39
per cent of the ones in the present study, Six of the seven factors
in the former study are similar to those in the present study, as
can be seen by comparing the lists of factors in Table 2. Of the
factors in the Stephenson-Beard study, only Corrrrn unj r c- Size cannot
be found in the present study, and this, of course, because size
variables were not included in the study. The Use of rrio r e broadly
based variables resulted in seven additional factors in the present
study and in clarification of some of the six factors cornrnon to
both studies.

TABLE 2
Comparison of Factor ..

Factor

Stephenllon_Beard StUdy

Percentage
of Total

Score Variance

Percentage
of Total

Factor Score Variance

PrelJent Study

Community Financial r..
Educational

29. 0 ---~ •• 1 Urban (High Socioeconomic) 25.9

Community Growth
11.Z~2

9.' \ 3

,.3X"5.6'; 5
:::- '\~:

8

Expenditurel Per Pupil 7. 5
Expenditure Per Pupil

Nonwhite 5 ••
School Holding Power

Agriculture

5 Community Size
Retired 5.3

6 Local School Support
Local Support for Schoob '.2

7 Minorit( Group
Enrolled in High School '.2
i'0pula.tion Growth 3 ••

9 Manufacturing 3.•

10 University Centered

II Little Change in Per Capita
Income 3.0

12 Increase In School
Revenue 2.5

IJ Tourism 2.5
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An example of such clarification may be found in comparing
Factor 7 of the present study, Enrolled in High School, with the
Stephenson-Beard Factor 4, School Holding Power. The latter
label i.rnp Ii e s that the school environment in the school districts
which contribute variance to this factor are such that the drop-out
rate is lower. The broader socioeconomic variables us ed in this
present study gives a different picture, pointing to out-of-school
env i r onrn ent as a greater influence than any power of the schools
to hold students in school. For instance, there seems to be a re-
lationship between high school enrollment and a shift in the popula-
tion to an older age bracket. Although the variables 'THigh school
enrollment as a percentage of elementary, II and uPe r c entag e
enrollment as a percentage of elementary, TI and uPe r c entag e of
the population 14 to 17 enrolled in school, TT seem on the surface
jointly to be the key to this factor, there is an intercorrelation of
only. 31 between the two. In other words, less than ten per cent
(. 312) of the variance of one can be explained by the other.
Slightly larger variance of "F'e r c ent ag e of the population 14 to 17
enrolled in school." is associated with negative correlations with
such socioeconomic variables as "Nonv exernpt valuation per
pup iI'! (-. 51). "F'e r c ent.ag e change in per capita incomell

(-.39), "Pe r centag e of employed persons in agr icuItu re'tl . . 38),
and IIPer capita i.ncom ev-L. . 35), indicating that some of the
variance in this variable seems to be related to lack of e conorrri c
opportunities for youth. The low correlations with school vari-
ables do not point to a tie between a lowered drop-out rate and
the holding power of the school.

Beyond this type of clarification, the present study, using data
for a different school year, provides a validation for the earlier
study. The seven additional factors are the result of wider rang-
ing variables, valuable for grouping the school districts in areas
not included in the St ephe nsorr-Be a r d study.

ANALYSIS: TYPES

The conventional method for transposing a matrix of scores is
to standardize the scores for each case and then intercorrelate the
s co r e s for each case with those for each other case. The princi-
pal axes method is then used, as in R-type analysis, to det e r-mine
dimensions or factors within the intercorrelation matrix. This
method groups cases on the basis of the shape of their profiles
while ignoring level or magnitude of scores. In analysis of the
characteristics of political units, magnitude of scores is more im-
portant than the shape of profiles. Therefore, it is not surprising
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that an attempt to use the conventional correlational index for these
data brought about no meaningful grouping of counties. A grouping
that proved rnuch more rneaningful was one based on a distance
measure as developed by Cronbach and GIeser (1953). The index,
known as d, is simply the square root of the SUTn of the squared
distances between two profiles across all variables. The dt e are
then transforrned into a rnatrix of indices of similarity, with values
approaching 1. 0 indicating greatest similarity and those closest to
O.0 least similarity. (For an explanation of this transformation,
see Guertin and Bailey, 1970, p. 269.) This matrix is then used
the same way that an intercorrelation rn.at r-ix would be us ed, with
the highest coefficients e:mployed as the original corrrrn una lit y
estimates.

The resulting 35 principal axes account for 91 per cent of the
total score variance. Seven factors, accounting for 81 per cent
of the total Score variance, 90 per cent of the corrrrnon variance,
were rotated both orthogonally to the Va r tmax criterion and ob-
liquely using the Simple Loadings procedure (Jennrich and Samp son,
1966). With over half of the intercorrelations between the sirn pl e
loading prim.ary factors above. 35, the oblique solution was
preferred. ·This solution is shown in Table 3.

In order to det er-rrrine the nature of each group of counties,
extensive hand graphing was done COITlparing counties within the
groups and contrasting counties from different groups. SOUle
graphing was done using all of the 74 variables, but for most part
graphing was done on the basis of factor score estirnates of the
counties on the 13 interpretable R factors. The reason is obvious--
graphing 13 points as opposed to the tedious graphing of 74 points.

Counties with high loadings on Group A tend to have high s cor es
on the socioeconornic variables, and the counties which load high-
est on this group have high Scores also on such factors as Retired,
Population Growth, Comm.unity Support for Schools, and Tourism.
These are the tourist counties, the bOOTncounties. Moving further
down this group to counties with lower but still significant loadings,
we find counties which have scores on these factors which are closer
to the 'mean, or counties which have relatively high scores on s orne
of these factors mentioned but not on others, e. g.• counties which
do not have the urban, high socioeconomic characteristics, but
which nevertheless have an economy significantly tied to tourism.
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Group B represents counties at the other extreme, that is,
counties which have very low scores on eoc io ec onorrri c character-
istics. These are the northern counties which have few tourists,
few retirees, and relatively smaller population and econo-mic growth.
Group B may be contrasted also with Group F. Both are in the
northern tier and both represent socioeconomic areas which are
below the mean, but the counties in Group B have a lower socio-
econorrri c level while those in Group F have a larger percentage of
non-white population. It is interesting that the state's poorest
counties represent a distinct grouping from those counties which
have the highest population of nonwhite.

Counties in Group C are those which depend upon agriculture
to a larger degree than do the other counties. By contrast, Group
D includes counties which depend more upon manufacturing and much
less upon agriculture. Alachua and Leon, the two counties loading
on Group E, and the home of the University of Florida and Florida
State University, respectively, have very high scores on the factor
University Centered, and have scores on all other factors which
are very close to each other. No interpretation for Factor G was
satisfactory.

Table 3 portrays a grouping of the counties on the basis of the
entire 74 variables. There may be additional insight gained from
looking at groupings on the basis of the four specific educational
factors: Expenditures Per Pupil, Local Support for Schools, En-
rolled in High School, and Increase in School Revenue. Grouping
on the basis of factor score estimates, though still only a ranking
procedure, is certainly preferable to using scores on just one vari-
able. For instance, the factor Expenditures Per Pupil is more
complex than the variable "Expenditures per pupil" because the
former takes into account correlations. between a nurnbe r of vari-
ables, including demog raphi c data which may help to explain sorne
expenditure variables.

Rather than show a ranking of the entire 67 counties on factor
scores on these four factors, Table 4 includes only those counties
which have factor scores larger than 1. O. Thus only the ext r erne s
are shown. Any interpretation of these rankings should be done
with care. For instance, the reasons why one county spends rno r e
per pupil than another county may be related to a number of things--
ratio of school age children to adults, population density (a sparse-
ly populated area frequently results in smaller classes per teacher
and higher transportation costs), average salary in the cornrnun it y,
and other relevant factors.
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TABLE 3

Oblique Rotated Factor Loadings

County A B C D E F G
Sar"lota .9<
Palm. B .... ch .S<
Pinella. .so
Charlott" .79
Vol"ai. .72
Btoward .70
Dad" ."Man .. te e .60
Lok. .59 .31
Indian Rive .. .57
Colli" .. .53 .31
L•• .53 .32
Orang,. .2.Q .31
Hillsborough .48 .35
Highland. .48 .35
Martin .H ." .31S,. Lucie ... .35
Osceola ." .39
5<. lohna ."Herrando ." .35
Duvd .38 ."Monroe .36 ."Marion (.29) (.29J

Holm ... .99
Washington .so
Walton .76
Lafayette .73
Calhoun .69
Gitchrist ."Ja"klo" .59 .J<
Liberty .56
Suwannee .52
Bake .. .so .30
Wakulla .1'6 .33
Sumte .. .<6
t:'nico ."Levy .39
Bradford .38
Franklin .33

Hardee .76
Ok e echob .... ."Hendry .58
Clay .55
Obloo ... .55 .37
De Soto .53
Pa.eo .38 .31 .47
Seminol" ...
Polk .J< .38

Taylor .70
Gol' .69
N.... a" • 55
Putnam .sz
Dizi" .33 . .sz .31
Santa Ro ... .47
Eacambia .38
Ba, .35
Brevard .33

Leon ."Alachua .os
C.d,den .70
Jelfer'on ."M.di,on .4l .54
Columbia .31 .37
Flagle .. .30

Gladu .47
Citru. .<5 .45
Hamilton .32 .39

...
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CONCL USIONS

An R-type factor analysis of 74 socioeconomic, political and edu-
cational variables of the 67 Florida county-school districts yielded
13 interpretable orthogonal factors, six common to an earlier study.
The seven additional factors resulted from the more broadly based
variables used, but these same variables helped to explain ra-mifi-
cations of some of the six factors cornrnon to both studies as well.

The focus of this study, however, was on a Q-type analysis,
grouping the counties. For this purpose a distance analysis proved
more useful than the conventional correlational analysis. Seven
groupings resulted. By hand graphing the counties in each group
on the basis of factor score estimates on the R factors, group
characteristics were det e rm ined and described.

These groupings have potential usefulness in determining school
districts for representative sampl.ing , providing matching school
districts for experimental and control designs. and for similar
research needs. Probably more fundamental, such groupings,
along with the R-type analysis, provides a prom.ising empirical
rrie an s of making sense out of the complex rriu'ltidirri ens iona l world
of which the schools are a part.
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