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I S  STRUCTURAL DIFFERENTIATION I N  LOCALITIES A SINGLE OR 
MULTIDIMENSIONAL PHENPMENON? ALTERNATIVE MEASURES AND 
RELATION TO POWLATION 

T e r r y  J. Tomazic and Rober t  L. Moxley 
Department o f  Research Methods, U n i v e r s i t y  o f  St. Lou is  
Department o f  Socio logy and Anthropology, Nor th  C a r o l i n a  
S t a t e  U n i v e r s i t y  

ABSTRACT Several measures o f  s t r u c t u r a l  d i f f e r e n t i a t i o n  
f o r  va r ious  i n s t i t u t i o n a l i z e d  areas o f  county 
development a r e  compared. Evidence r e g a r d i n g  t h e  
hypotheses t h a t  d i f f e r e n t i a t i o n  i s  a system-wide, 
un id imensional  phenomenon and t h a t  i t i s  r e l a t e d  t o  
popu la t ion  a r e  inves t iga ted .  Scalable dimensions a r e  
found t o  e x i s t  among county a d m i n i s t r a t i v e  
c h a r a c t e r i s t i c s ,  medical spec ia l  t i e s ,  comnercial  
se rv ices ,  and educa t iona l  i n s t i t u t i o n s .  Guttman scales 
formed from t h e  complex i t y  o f  such development a r e  o f t e n  
used along w i t h  p o p u l a t i o n  s i z e  as o p e r a t i o n a l  measures 
o f  l o c a l i t y  d i f f e r e n t i a t i o n .  The f o u r  scales and 
p o p u l a t i o n  s i z e  a re  analyzed toge ther  us ing  t h e  
Guttman-Lingoes M u l t i p l e  Scalogram Ana lys is  f o r  t h r e e  
d i f f e r e n t  p o i n t s  i n  t ime. It i s  concluded t h a t  t h e  
a l t e r n a t i v e  measures o f  d i f f e r e n t i a t i o n  cannot be used 
in te rchangeab ly  as equal o r  n e a r l y  equal measures o f  t h e  
concept. Populat ion s i z e  and t h e  d i f f e r e n t i a t i o n  o f  
comnercial  se rv ices ,  however, a r e  c lose  para1 l e l s .  
T h e i r  r e l i a b i l i t y  as c o r r e l a t e s  o f  d i f f e r e n t i a t i o n  i s  
c o n s i s t e n t  f o r  t h r e e  d i f f e r e n t  p o i n t s  i n  t i m e  as 
i n d i c a t e d  by t h e  Guttman-Lingoes M u l t i p l e  Scalogram 
Analys is .  T h e o r e t i c a l  i m p l i c a t i o n s  a r e  t h a t  
d i f f e r e n t i a t i o n  cannot be viewed as a s i n g l e  phenomenon. 
Future research should consider  separa te ly  d i f f e r e n t  
l e v e l s  o f  development and r a t e s  o f  change depending on 
t h e  type  o f  d i f f e r e n t i a t i o n  considered. Th is  w i l l  make 
t h e  t a s k  f o r  exp lana to ry  t h e o r y  more compl icated than i t  
would have been had a l l  measures o f  s t r u c t u r a l  
complex i ty  proven t o  be t a u t o l o g i c a l l y  r e l a t e d .  

I n t r o d u c t i o n  

Concep tua l i za t ion  and measurement o f  s o c i a l  
d i f f e r e n t i a t i o n  o f t e n  has been i n c o n s i s t e n t  i n  s o c i o l o g i c a l  
research. Much o f  the  d i f f i c u l t y  has been i n  de te rmin ing  
whether i t i s  a s i n g l e  o r  mu l t id imens iona l  concept and 

Th is  research was supported by Nor th C a r o l i n a  S t a t e  
A g r i c u l t u r a l  Research Serv ice  P r o j e c t  NC16028. Suggestions 
f o r  r e v i s i o n s  f rom V i r g i n i a  Hiday, Mar io  Perez-Rei l ly ,  Frank 
Young, and f i v e  unnamed rev iewers  a r e  g r e a t l y  apprec iated.  
Paper No. 11440 o f  t h e  Journal  Serv ices o f  t h e  Nor th 
Caro l ina  A g r i c u l t u r a l  Research Service, Rale igh,  NC 
27695-7601. 
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whether its relationship to population size and change is 
one of tautology, causal dependence, or causal independence. 

This paper presents four scales of county institutions 
as indicators of the complexity and sophistication inherent 
in the organizational structure of counties. Such measures 
are generally referred to in the sociological literature as 
representative of the division of labor (Durkheim's 1933 
definition of differentiation which refers to the 
specialization of occupations). This term is also employed 
by Parsons (1961) in his explanation of social change and is 
applied to the increased specialization of functions. 
According to Gouldner's analysis of Parsons, it is 
"primarily a way in which the system adapts to and copes 
with prior but unexplained impairment of equilibrium" 
(Gouldner 1970:358). 

A generic structural yet symbolic interpretation of the 
term for use in comnunity theory and research has been 
provided by Young (1966). He argued that the observable 
division of labor represents an even broader phenomenon 
leading him to define differentiation as "the capacity of a 
system to process complex information types." Later, the 
Youngs (1973:12), using an isomorphic but more operational 
definition, defined differentiation as "the number of 
specialized social symbols maintained by a given system." 
The Youngs' interpretation of differentiation yields a more 
fundamental sociological concept. As with most abstract 
concepts of theoretical sociological significance, it allows 
for alternative substitutable structural measures. However, 
all measures of structural complexity are claimed by the 
Youngs to reflect tautologically the same underlying 
phenomenon within a social system (Young and Young 
1973:64-69). Since differentiation is conceptualized as an 
emergent property, aggregated individual characteristics of 
a population are considered unacceptable as measures. 

Population size has been used by some sociologists as an 
alternative indicator or at least a proxy for 
differentiation. For example, Clark (1973) when considering 
variables that influence the centralization of decision 
making says: "One demographic characteristic generally 
associated with structural differentiation is population 
size: the larger the number of inhabitants in a comnunity, 
the greater the structural differentiation." He proceeds 
then to investigate the influence of population size on 
decision making and cites several other researchers who have 
previously used the same variable in similar research. 
Eberts and Young (1971) argue that this relationship is 
theoretically tenuous. They point out that whereas Durkheim 
(1933) argued for a link between the number of biological 
entities and soc'al or moral density, population size is not 
social density.' Yet, for other social scientists, the 
ideas often go hand-in-hand that greater numbers of people 

Often unrealized also is that persons per square mile 
is not "social density" in Durkheim's view since his concept 
requires evidence of "persons in contact" (1933:262). 
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a r e  associated w i t h  a wider  range o f  i n d i v i d u a l  v a r i a t i o n  
and an increase i n  t h e  p o t e n t i a l  d i f f e r e n t i a t i o n  w i t h i n  a 
community (Reissman 1970). 

Human ecology has t r i e d  a t  t imes t o  j u s t i f y  
t h e o r e t i c a l l y  t h e  use o f  p o p u l a t i o n  s ize.  As i s  w e l l  known, 
Duncan and Schnore (1959) a r t i c u l a t e d  an e c o l o g i c a l  
framework w i d e l y  r e f e r r e d  t o  as t h e  POET model f o r  t h e  
c e n t r a l  impor t  g i ven  t o  popu la t ion ,  o rgan iza t ion ,  ecology, 
and technology. Whi le  they  separate ou t  t h e  c o n s i d e r a t i o n  
o f  popu la t ion  from the  n o t i o n  o f  d i f f e r e n t i a t i o n  (as 
d i v i s i o n  o f  l a b o r ) ,  t h e r e  i s  no a b s t r a c t  s o c i o l o g i c a l  
ccncept t o  which p o p u l a t i o n  i s  r e l a t e d  as an o p e r a t i o n a l  
va r iab le .  I n  a d d i t i o n ,  human ecology has g iven  t h e  n o t i o n  
o f  t h e  d i v i s i o n  o f  l a b o r  r e l a t i v e l y  ex tens ive  t h e o r e t i c a l  
d i s c u s s i o n  (Hawley 1950; Simnel 1959:52-62; Smith 1963:3-17; 
Spencer 1921). Clemente and S t u r g i s  (1972) p o i n t  out,  
however, t h a t ,  "The few s t u d i e s  which have attempted t o  
d e l i n e a t e  e m p i r i c a l  components o f  t h e  d i v i s i o n  o f  l a b o r  
g e n e r a l l y  employ ad hoc o p e r a t i o n a l  d e f i n i t i o n s  whose 
u t i l i t y  i s  l i m i t e d  t o  t h e  s p e c i f i c  research problem under 
considerat ion."  An except ion t o  t h i s  i s  a s e t  o f  works by 
Gibbs and M a r t i n  (1962), Labov i t z  and Gibbs (1964), Gibbs 
and Browning (1966), and Browning and Gibbs (1971) 
a t tempt ing  t o  develop measures a t  t h e  n a t i o n a l  and 
i n t e r n a t i o n a l  l e v e l .  Beyond these s t u d i e s  i s  t h e  e f f o r t  by 
Clemente and S t u r g i s  (1972) t o  focus on t h e o r e t i c a l  and 
e m p i r i c a l  l i nkages  a t  t h e  comnunity l e v e l .  

An example o f  work on contemporary urban ecology by  
Ber ry  and Kasarda (1977:305-337) inc ludes  a f a c t o r  a n a l y s i s  
o f  t h e  " l a t e n t  s t r u c t u r e "  o f  1,762 p laces  w i t h  10,000 o r  
more popu la t ion .  They s t a t e  t h a t  human ecology has had 
"...many at tempts t o  reduce t h e  socioeconomic comp lex i t y  o f  
urban p laces t o  c l a s s i f i c a t i o n s  based on t h e  economic 
s p e c i a l i t i e s  o f  c i t i e s . "  But, as t h e y  i n d i c a t e ,  t h e  
c r i t i c a l  ques t ion  i s  c l a s s i f i c a t i o n  o r  f a c t o r i a l  dimensions 
f o r  what? They f i n d  14 dimensions i n  t h e i r  f a c t o r  a n a l y s i s  
which "...was prepared i n  t h e  be1 i e f  t h a t  some r e t h i n k i n g  o f  
t h e  c i t y - c l a s s i f i c a t i o n  problem would p r o v i d e  a framework 
w i t h i n  which t h e  consumer might  be induced t o  address t h e  
i ssue  o f  t h e o r e t i c a l  re levance more d i r e c t l y . "  A comnon 
c h a r a c t e r i s t i c  o f  t h i s  and severa l  o t h e r  r e c e n t  e c o l o g i c a l  
f a c t o r  analyses u t i l i z i n g  t h e  concept o f  " d i v i s i o n  o f  l a b o r "  
o r  " d i f f e r e n t i a t i o n "  i s  the  u t i l i z a t i o n  o f  i n d i v i d u a l  
c h a r a c t e r i s t i c s  which r e q u i r e s  them t o  i n f e r  t h e  n a t u r e  and 
p a t t e r n  o f  t h e  i n d u s t r i a l ,  commercial, r e t a i l ,  wholesale, 
government o r  s e r v i c e  i n s t i t u t i o n a l  s t r u c t u r e s  (Hadden and 
Borgat ta  1965). . Such s t u d i e s  us ing  f a c t o r  a n a l y t i c  
approaches have a l s o  se lec ted  w i t h  minimal t h e o r e t i c a l  
exp lana t ion  a l a r g e  number o f  p o p u l a t i o n  c h a r a c t e r i s t i c s  and 
o ther  v a r i a b l e s  such as economic, geographic, and l o c a t i o n a l  
f e a t u r e s  (King 1966). 

When viewed as autonomous v a r i a b l e s ,  p o p u l a t i o n  and 
d i f f e r e n t i a t i o n  have been used t o  d e s c r i b e  each o t h e r  
causa l l y .  On t h e  o ther  hand, p o p u l a t i o n  s i z e  has been 
viewed more o f t e n  than n o t  as a s i n g l e ,  isomorphic  i n d i c a t o r  
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o r  as one o f  m u l t i p l e  i nd i ca to rs  o f  soc ia l  d i f f e r e n t i a t i o n .  
Discrepancies i n  past research f i nd ings  may be re la ted  t o  
how soc ia l  d i f f e r e n t i a t i o n  has been conceptualized and 
measured and how i t s  re la t i onsh ip  t o  populat ion s ize has 
been proposed. Further care fu l  analysis o f  the  r e l a t i o n s h i p  
between these var iables i s  needed. 

Some researchers have fo l lowed parsons' i n t e r p r e t a t i o n  
o f  Durkheim t o  va l i da te  the  use o f  populat ion s ize  as a 
causal var iab le  o f  s t r u c t u r a l  change i n  the d i f f e r e n t i a t i o n  
o f  soc ia l  systems. Kasarda (1974), f o r  example, c i t e s  
Parsons' view o f  Durkheim and assumes i t  i s  system s i ze  t h a t  
i s  causal i n  h i s  study o f  th ree l eve l s  o f  soc ia l  
organization: the  i n s t i t u t i o n a l ,  the  comunal, and the  
soc ie ta l .  Accordingly, he asserts t h a t  l a rge  s ize  has a 
substant ia l  in f luence on the  i n te rna l  o rgan iza t ion  o f  soc ia l  
systems a t  each l e v e l  (Kasarda 1974:19). 

Another view i s  t h a t  d i f f e r e n t i a t i o n  i s  i n  f a c t  a causal 
var iab le ,  but  on ly  one o f  several inf luences con t r i bu t i ng  t o  
populat ion growth (Gibbs and Mar t in  1962). The r a t i o n a l e  
f o r  causal status i s  t h a t  as comun i t i es  become more 
d i f f e r e n t i a t e d  they are capable o f  a t t r a c t i n g  and sustain ing 
la rger  populations. L u l o f f  and Stokes (1977) employ a 
cross-lagged panel analysis o f  populat ion s ize  and 
d i f f e r e n t i a t i o n  but  f i n d  no s i g n i f i c a n t  d i f fe rences i n  t h e i r  
a b i l i t i e s  t o  p red i c t  each other. They a lso  discuss several 
other studies i n  which low co r re la t i ons  between populat ion 
s ize  and some measure o f  d i f f e r e n t i a t i o n  have been reported 
(e.g., Johansen and Fugu i t t  1973). I n  the ecological  
analysis o f  " the d i v i s i o n  o f  labor "  (as indexed by 
i n d u s t r i a l  d i v e r s i f i c a t i o n )  by Clemente and Sturg is  (1972), 
populat ion s ize,  "physical  density," and "soc ia l  dens i ty "  
were hypothesized as independent var iables.  Only "soc ia l  
densi ty"  was found t o  exer t  a s i g n i f i c a n t  impact. 

There are, then published repor ts  support ing a c lose 
causal re la t i onsh ip  between populat ion s i ze  and 
d i f f e r e n t i a t i o n  and others undermining t h i s  pos i t ion .  It 
appears the  connection i s  no t  a d i r e c t  one, i f  indeed these 
two var iables are re la ted,  o r  poss ib ly  the  discrepancy i n  
these f ind ings  i s  re la ted  t o  the  choice o f  measures o f  
d i f f e r e n t i a t i o n .  

I n  an attempt t o  answer the  question o f  t he  soc io log ica l  
s ign i f i cance o f  the  d i f f e r e n t i a t i o n  o f  l o c a l i t y  st ructures,  
the  Youngs (1973:12) have argued t h a t  d i f f e r e n t i a t i o n  i s  
fundamentally an emergent property represented by the  number 
o f  specia l ized soc ia l  symbols t h a t  a system maintains. This 
perspective, therefore,  r e j e c t s  the  use o f  populat ion s i ze  
as a measure o f  d i f f e r e n t i a t i o n  because i t  lacks meaning as 
a soc io log ica l  concept. 

The under ly ing premise i n  t he  theo re t i ca l  perspect ive 
represented by the Youngs i s  t h a t  d i f f e r e n t i a t i o n  i s  a 
s ing le  s t ruc tu ra l  dimension and t h a t  i nd i ca to rs  o f  such a 
concept are interchangeable emergent i n s t i t u t i o n a l i z e d  
propert ies.  MacCannel 1 (1979) and numerous soc io log i s t s  
whom he c i t e s  f o l l o w  t h i s  view. The premise assumes t h a t  
knowledge o f  one s t ruc tu ra l  i nd i ca to r  o f  d i f f e r e n t i a t i o n  
serves as a basis f o r  p red i c t i ng  an i n f i n i t e  array o f  other 
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s t ruc tu ra l  ind ica tors .  This l i n e  o f  thought i s  a lso  stated 
by Eberts and Young (1971:123), i n  an o u t l i n e  o f  
soc io log ica l  var iab les  o f  development, when they hypothesize 
t h a t  "...the d i v e r s i t y  o f  spec ia l t i es  i n  one i n s t i t u t i o n a l  
sector i s  equivalent  t o  the range o f  v a r i a t i o n  i n  any 
other." Elsewhere, i n  an attempt t o  order comnunities on a 
cumulative scale o f  d i f f e r e n t i a t i o n ,  Young and Fujimoto 
(1965:349) s ta te  t h a t  "...If d i f f e r e n t i a t i o n  i s  a general 
dimension t h a t  appl ies equa l ly  t o  a l l  i n s t i t u t i o n a l  sectors, 
any re la t i onsh ip  between the d i f f e r e n t i a t i o n  w i t h i n  two 
given sectors should be tautological . "  

Several empir ical  t es t s  o f  the  tau to log i ca l  nature o f  
comnunity d i f f e r e n t i a t i o n  scales which tend t o  support t h i s  
hypothesis have been conducted (Kaplan 1974; Spencer 1973; 
Stuby 1979; Young and Young 1973). Young and Young 
(1973:35-37) review several others. A l l  o f  these, except 
Young and Young (1973). are based on on ly  one po in t  i n  time. 

For the  purposes o f  t h i s  paper, we accept Young's (1966) 
d e f i n i t i o n  o f  d i f f e r e n t i a t i o n ,  mentioned e a r l i e r ,  and the 
pre fer red approach t o  measurement using soc ia l  i n s t i t u t i o n s .  
We proceed, then, t o  t e s t  the  extent  o f  the  v a l i d i t y  o f  the  
" tau to logy  hypothesis" regarding the s u b s t i t u t a b i l i t y  o f  
a l t e r n a t i v e  measures o f  s t r u c t u r a l  d i f f e r e n t i a t i o n .  We a lso  
wish t o  t e s t  the frequent assumption t h a t  populat ion can be 
used as a proxy f o r  s t ruc tu ra l  d i f f e r e n t i a t i o n .  I f  
d i f f e r e n t i a t i o n  i s  mult idimensional and each dimension 
( inc lud ing populat ion) responds d i s t i n c t i v e l y ,  then i t s  
treatment as a dependent va r i ab le  (e.g., as the ob jec t  o f  
attempts t o  expla in change i n  d i f f e r e n t i a t i o n )  becomes a 
great  deal more complex and so, therefore,  must the theory 
t o  expla in it. 

Sample and sca le  ana lys is  

The 10 counties o f  North Carol ina cons t i t u te  t he  u n i t s  
of study.' Fol lowing the Youngs' (1973) d e f i n i t i o n ,  t he  
phenomenon t o  be studied i s  conceived as a cumulative 
development process. For our purpose, which includes the  
exp lora t ion  o f  t h i s  developmental concept and i t s  p o t e n t i a l  
use f o r  ana l y t i c  models and pol  'cy purposes, the  Guttman 
scale technique i s  appropriate.' We wish t o  explore 

Bonjean e t  a l .  (1969) present a convincing case t h a t  
there  i s  more t o  be gained i n  the  use o f  counties as u n i t s  
of analysis, r e l a t i v e  t o  other ecological  un i ts .  Clay e t  
a l .  (1975) make a lengthy argument support ing the use o f  the  
county as a v iab le  u n i t  o f  analysis, espec ia l l y  .when 
studying i n s t i t u t i o n a l i z e d  services. 

The concept, operations, and r a t i o n a l e  f o r  using . 
Guttman sca l ing  w i th  ord ina l  data i n  such instances i s  
discussed a t  length i n  Young and Young (1973). One p o i n t  
sometimes overlooked i s  t h a t  the use o f  a f ac to r  ana lys is  on 
dichotomous items forming a guttman scale would necessar i ly  
y i e l d  mu1 t i p l e  f ac to rs  ra the r  than one (Schuessler 
1966:462). The two procedures answer d i f f e r e n t  questions 
concerning data patterns. 
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v a r i a b i l i t y  i n  subcategories o f  the d i f f e r e n t i a t i o n  concept, 
and we need a f a i r l y  s t ra igh t fo rward  technique t h a t  w i l l  
search the data systemat ical ly  f o r  the cumulative 
unidimensional pat terns o f  i n s t i t u t i o n a l  complexity 
expected. The determinat ion o f  sca lab i l  i t y  o r  
nonsca lab i l i t y  o f  several conceptual areas o f  l o c a l i t y  
development and ana l y t i ca l  comparisons gmong the scales 
der ived are the ob jec t ives  o f  the analysis.  

Social s c i e n t i s t s  too  seldom have made use o f  d i r e c t  
measures o f  group l eve l  organizat ional  s t ruc tu re  while, a l l  
too often, studying i nd i v i dua l  cha rac te r i s t i cs  which are 
then aggregated t o  i n f e r  (sometimes erroneously) system 
cha rac te r i s t i cs  o f  l a rge r  s o c i o - p o l i t i c a l  un i ts .  For t h i s  
reason, the present research emphasizes l o c a l i t y  s t ruc tures  
ra the r  than measures derived from aggregations o f  i nd i v i dua l  
l eve l  data. Measures o f  d i f f e r e n t i a t i o n  f o r  t h i s  study were 
selected from the areas o f  administrat ion,  comnerce, medical 
spec ia l t ies ,  and education, which correspond t o  four  
important t r a d i t i o n a l  i n s t i t u t i o n a l  areas o f  i n t e r e s t  i n  the 
f i e l d  o f  sociology: government, economics, medical services, 
and education. Because these measures o f  d i f f e r e n t i a t i o n  
were o r i g i n a l l y  developed f o r  a monograph i nvo l v ing  a t ime 
ser ies analysis o f  change over t ime (Tomazic 1981), the se t  
o f  items f o r  each measure had t o  r e f l e c t  acceptable 
s c a l a b i l i t y  l eve l s  f o r  three t ime periods. I n  t h i s  study, 
however, they provide, i n  e f f ec t ,  th ree subsequent t e s t s  o f  
the hypotheses. 

Administrat ive o f f i c e  scale 

The f i r s t  measure o f  d i f f e r e n t i a t i o n  focuses on the 
complexit{ and cumulative development o f  admin is t ra t ive  
services. Guide1 ines f o r  i tem se lec t ion  were aimed a t  
obtain ing an assessment o f  the widest degree o f  d i v e r s i t y  i n  
county services as shown by the number o f  i nd i v i dua l s  i n  
s ing le  ro les  o r  o f f i c e s  o f  county government. 
Spec i f i ca t ions  f o r  coding were t h a t  the o f f i c e s  existed i n  

The l o g i c  o f  a Guttman scale i s  t h a t  i t  assumes t h a t  
items come from a s ing le  dimension represent ing a 
conceptually cumulative developmental pa t te rn  o f  response 
(Edwards 1957; Guttman 1944). A supplementary c o e f f i c i e n t  
i s  employed which adjusts f o r  extreme marginals and must 
reach .60 (Menzel 1953). The method o f  l eas t  e r ro rs  
(Wimberley 1976) was used i n  determining e r ro rs  and scale 
scores. A1 though, t heo re t i ca l l y ,  any i n s t i t u t i o n a l  
categories would be acceptable, these were chosen because 
they contain items s i m i l a r  t o  previous research (see review 
i n  Young and Young, 1973) and they were the on ly  categor ies 
w i th  North Carol ina data i n  r e a d i l y  ava i l ab le  form and 
ex i s t i ng  back as f a r  as the  1950s. 

Data coded from the North Carolina Manual (North 
Carol ina Secretary o f  State, 1951, 1961, and 1971). 
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Table 1: b t t m a n  Scales o f  County Admin is t ra t ive  O f f i ces  i n  
North Carol ina Counties f o r  1951. 1961, and 1971. ............................................................ 

Year and No. Counties 
Step No. Of f ices  i n  Steps ............................................................ 
1951 

8 County Manager 4 
7 Treasurer 13 
6 Auditor o r  Accountant 10 
5 Health O f f i c e r  16 
4 A l l  Treasury, Audit & Tax Functions 22 
3 Tax Supervisor o r  Tax Co l lec tor  20 
2 Coronor 14 
1 Basic Services 1 

Coe f f i c i en t  o f  Reproduc ib i l i t y  = .91 
Minimum Marginal Reproducibi l  i t y  = .77 
Percent Improvement = .14 
Coe f f i c i en t  o f  S c a l a b i l i t y  = .60 

1961 
8 County Manager 5 
7 Treasurer 14 
6 Audi tor  or Accountant 13 
5 Health D i rec to r  16 
4 A l l  Treasury, Audi t  & Tax Functions 24 
3 Tax Supervisor o r  Tax Co l lec tor  14 
2 Coronor 13 
1 Basic Services 1 

C o e f f i c i e n t o f R e p r o d u c i b i l i t y  =.91 
Minimum Marginal Reproduc ib i l i t y  = .77 
Percent Improvement = .I4 
Coe f f i c i en t  o f  S c a l a b i l i t y  = .61 

1971 
8 County Manager 14 
7 Treasurer 12 
6 Audi tor  o r  Accountant 10 
5 Health D i rec to r  20 
4 A l l  Treasury, Audit & Tax Functions 21 
3 Tax Supervisor o r  Tax Co l lec tor  17 
2 Coronor o r  Medical Examiner 5 
1 Basic Services 1 

Coe f f i c i en t  o f  Reproduc ib i l i t y  = .91 
Minimum Marginal Reproduc ib i l i t y  = .76 
Percent Improvement = -15 
Coe f f i c i en t  o f  S c a l a b i l i t y  = .62 
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each county and t h a t  they were occupied by actual  
spec ia l i s t s  who performed tha t  func t ion  and no other f o r  the  
county government. An o f f i c e  was considered present i f  both 
these condi t ions were met. The r e s u l t i n g  scales should 
present an accurate p i c t u r e  o f  the  d i v e r s i t y  o f  such 
services i n  the county. The items and d e t a i l s  o f  t he  scale 
assessment are shown i n  Table 1. 

From a se t  o f  22 items, 11 turned out t o  be very basic 
services i n  a l l  counties and thus were combined i n t o  one 
item. Five items were dropped from the scale. "Surveyor," 
"1  ibrarian," and "veteran's serv ice o f f i c e r "  were deleted 
because they would have been redundant items, ne i ther  adding 
nor de t rac t ing  from the measure. "Judge" and "sol  i c i t o r "  
were dropped because j u d i c i a l  system reorgan iza t ion  made i t  
impossible t o  determine exact equivalents f o r  a l l  t ime 
periods. The above process o f  e l im ina t i on  l e f t  e igh t  items 
(Table 1). Note t h a t  the frequencies t o  the r i g h t  o f  t he  
tab le  ind ica te  the frequencies o f  t h e  counties f i t t i n g  the  
pat te rn  f o r  t ha t  scale step number ( l i s t e d  t o  the l e f t  o f  
the  i tem which demarcates the  scale step) and not  the 
frequency o f  occurrence o f  the  i tem l i s t e d .  T h e s e i t e m s  
meet the minimal requirements o f  rep roduc ib i l  i t y  and 
s c a l a b i l i t y  se t  by Guttman (1944) and Menzel (1953). What 
i s  more, the  items meet these scale t e s t  c r i t e r i a  on th ree 
separate occasions spaced 10 years apart ,  which g r e a t l y  
reduces the  p r o b a b i l i t y  t h a t  t h i s  scale had been generated 
by random data, a problem discussed a t  length by Ch i l t on  
(1969). 

Comnercial services scale 

The measure o f  economic d i f f e r e n t i a t i o n  was based on the  
a v a i l a b i l i t y  o f  comnercial serv ices i n  1956, 1964, and 1974. 
The data came from the r e t a i l  t rade sect ion o f  the  U.S. 
Bureau o f  the  Census' Count Business Patterns (1956, 1964, 
1974) .7 From the m d e m ? - ~ i i e d m s  section, 10 
items hypothesized t o  tap  high, medium, or  low comnercial 
d i f f e r e n t i a t i o n  were chosen (Table 2). The c o e f f i c i e n t s  o f  
r e p r o d u c i b i l i t y  and s c a l a b i l i t y  were we l l  above the minimum 
requirements. 

Some items s h i f t e d  pos i t ions  a t  d i f f e r e n t  times. This 
i s  not unusual i n  measurement const ruc t ion  and i s  somewhat 
s i m i l a r  t o  changes i n  f ac to r  loadings. o f  greater  
importance, however, i s  t h a t  the items continued t o  e x h i b i t  
a compatible pat te rn  such t h a t  they f i t  the p a r t i c u l a r  
dimension. Due t o  changes i n  the  r e s t  o f  the economic and 
soc ia l  s t ruc ture ,  a  p a r t i c u l a r  i tem may take on d i f f e r e n t  
weights. 

' With the  use o f  data from Count Business Patterns, i t  
should be noted t h a t  the a b r e d  an i tem f o r  a county 
means on l y  t h a t  there are fewer than 10 such u n i t s  i n  the 
county o r  t ha t  there are fewer than 50 employees. 
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Table 2: Cuttman Scales o f  C m e r c i a l  Services i n  North 
Carol ina Counties f o r  1956, 1964, and 1974. ............................................................. 

Year and No. Counties 
Step No. Comnercial Services i n  Steps 

Bookkeeping Service 
Jewelry Store 
Amusement Center 
Cred i t  Service 
Legal Service 
Drug Store 
Furn i tu re  Store 
Gas Sta t ion  
General Merchandise 
Grocery Store 
None o f  the  above items 
Coe f f i c i en t  o f  Reproduc ib i l i t y  
Minimum Marginal Reproduc ib i l i t y  
Percent Improvement 
Coe f f i c i en t  o f  Scalabi l  i t y  

Bookkeeping Service 
Jewelry Store 
Amusement Center 
Cred i t  Service 
Legal Service 
Drug Store 
Furn i tu re  Store 
General Merchandise 
Gas Sta t ion  
Grocery Store 
None o f  the above items 
Coe f f i c i en t  o f  Reproduc ib i l i t y  
Minimum Marginal Reproduc ib i l i t y  
Percent Improvement 
Coe f f i c i en t  o f  S c a l a b i l i t y  

Jewelry Store 
Bookkeeping Service 
Legal Service 
Amusement Center 
Cred i t  Service 
Furn i tu re  Store 
Gas Sta t ion  
Drug Store 
General Merchandise 
Grocery Store 
None o f  the above items 
Coe f f i c i en t  o f  Reproduc ib i l i t y  
Minimum Marginal Reproduc ib i l i t y  
Percent Improvement 
Coe f f i c i en t  o f  S c a l a b i l i t y  
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Medical special t i e s  scale 

An assessment o f  the  degree o f  d i f f e r e n t i a t i o n  i n  the 
medical sphere i s  provided by data on the v a r i e t y  o f  medical 
spec ia l i s t s  ava i l ab le  i n  a county. Data f o r  1950, 1960, and 
1970 were scaled. Twenty-two d i f f e r e n t  types o f  medical 
spec ia l i s t s  were coded; however, so few counties had any o f  
these spec ia l i s t s  i n  1950 t h a t  on ly  seven types were usable. 
Over h a l f  the  counties i n  1950 d i d  not  have a res iden t  
physician, and by 1970 there  were s t i l l  18 counties w i th  no 
physician. Nevertheless, t he  scales a t t a i n  h igh  l eve l s  o f  
s c a l a b i l i t y  and y i e l d  e igh t  p e l s  o f  medical 
soph is t ica t ion  f o r  counties (Table 3). 

While some la rge  f a c i l i t i e s  could be considered reg iona l  
i n s t i t u t i o n s  and are o f t en  con t ro l l ed  by s ta te  and federal  
constra ints,  the  l oca t i on  o f  medical spec ia l t i es  r e f l e c t s  
the  much greater  autonomy t h a t  physicians have maintained as 
a profession. Items t h a t  seldom occur i n  counties because 
o f  la rger  regional  pat terns o f  mandatory l oca t i on  unrelated 
t o  previous l eve l s  o f  d i f f e r e n t i a t i o n  would not  scale. From 
1950 t o  1970 there  were, o f  course, a v a r i e t y  o f  state,  
federal ,  and l oca l  e f f o r t s  t o  ent ice  physicians t o  r u r a l  
county pos i t ions .  Also, a great  deal o f  spec ia l i za t i on  was 
developing w i t h i n  the profession, thus making more 
spec ia l i s t s  ava i lab le  ( E l l i o t t  1970). While these fac to rs  
may have contr ibuted t o  the changes i n  the  nature o f  the  
scale and, perhaps, even t o  county ranks, the  explanat ion o f  
the changes goes beyond the scope o f  t h i s  research. 

It was assumed t h a t  the medical spec ia l t i es  scale would 
r e f l e c t  a facet  o f  county d i f f e r e n t i a t i o n  s i m i l a r  t o  t h a t  o f  
the  comnercial d i f f e r e n t i a t i o n  scale. Whereas the  scale o f  
commercial services presents a general ized p i c t u r e  o f  the  
d i v e r s i t y  o f  consumer services i n  a county, the medical 
spec ia l t i es  scale presents a more spec i f i c  p i c t u r e  o f  a 
p a r t i c u l a r  type o f  ava i l ab le  service. Also, the  scale i s  
p re ferab le  t o  many o f  t he  more o f ten  used measures such as 
"physicians per cap i ta"  o r  "hosp i ta l  beds per cap i ta"  which 
do not  provide a r e a l i s t i c  p i c t u r e  o f  the  d i v e r s i t y  o f  
hea l th  care services. Certa in o f  these spec ia l t i es  -- such 
as surgery, radio logy,  and urology -- imply the  existence o f  
specia l  physical  f a c i l i t i e s  as wel l .  

I n  several scales i t  w i l l  be noted t h a t  the top  scale 
step (row t o t a l s )  contains a greater  number o f  counties than 
some lower scale steps. This i s  because t h i s  i s  t he  
frequency f o r  the scale s te  and includes the  e r r o r  pa t te rn  + and does not  r e f l e c t u a  3 (column) frequency. I n  a l l  
o f  the  scales, the items are arranged i n  descending order o f  
frequency. For example, the  i tem frequencies (number o f  
counties having the item) f o r  1970 i n  Table 3 from the top  
down are 23, 29, 40, 46, 62, 63, and 82 (physic ian).  
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Table 3: Guttman S c a l e s o f  W i c a l  Spec ia l t i es  i n  North 
Carol ina Counties f o r  1950, 1960, and 1970. ............................................................. 

Year and No. Counties 
Step No. Medical Spec ia l t ies  i n  Steps ............................................................. 

1950 
7 Orthopedic Surgery 5 
6 Urology 2 
5 Obstetr ics & Gynecology 3  
4  I n te rna l  Medicine 2 
3 Radiology 4 
2 Surgery 11 
1 Physician 19 
0 None o f  the above items 54 

Coe f f i c i en t  o f  Reproduc ib i l i t y  = .97 
Minimum Marginal Reproduc ib i l i t y  = .88 
Percent Improvement = .09 
Coe f f i c i en t  o f  S c a l a b i l i t y  = .75 

1960 
7 Orthopedic Surgery 12 
6 Urology 7 
5 Obstetr ics & Gynecology 9 
4 In terna l  Medicine 9 
3 Radiology 12 
2 Surgery 8 
1 Physician 12 
0 None o f  the above items 32 

Coe f f i c i en t  o f  Reproduc ib i l i t y  = .97 
Minimum Marginal Reproduc ib i l i t y  = .80 
Percent Improvement = .17 
Coe f f i c i en t  o f  S c a l a b i l i t y  = .84 

1970 
7 Orthopedic Surgery 20 
6 Urology 8 
5 Obstetr ics & Gynecology 9  
4  I n te rna l  Medicine 6 
3 Radiology 14 
2 Surgery 9 
1 Physician 16 
0 None o f  the above items 18 

Coe f f i c i en t  o f  Reproduc ib i l i t y  = .96 
Minimum Marginal Reproduc ib i l i t y  = .80 
Percent Improvement = .16 
Coe f f i c i en t  o f  S c a l a b i l i t y  = .78 
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Educational i n s t i t u t i o n s  scale 

A measure o f  the  d i f f e r e n t i a t i o n  l e v e l  o f  education i n  
the  counties i s  develop d through a scale o f  educational 
i n s t i t u t i o n s  (Table 4).' It i s  assumed t h a t  access t o  a 
wide range o f  informat ion and s k i l l s  i s  ava i l ab le  a t  these 
d i f f e r e n t  types o f  educational i n s t i t u t i o n s .  The measure 
also r e f l e c t s  the d i v e r s i t y  o f  a l t e r n a t i v e  educational and 
informat ional  sources t h a t  l o c a l  people may tap  f o r  var ious 
purposes, inc luding,  but not  l i m i t e d  to,  career education. 
The presence o f  an educational i n s t i t u t i o n  can we l l  serve t o  
s t imu la te  i nd i v i dua l  use o f  t h a t  i n s t i t u t i o n ,  and i t s  
absence may discourage anyone predisposed t o  use it. 

The f i r s t  and most basic o f  the  s i x  items -- t h a t  a l l  
pub l ic  h igh schools i n  the county were accredi ted by the  
North Carol ina Board o f  Education -- i s  s i g n i f i c a n t ,  s ince 
accred i ta t ion  very o f t en  r e f l e c t s  t he  q u a l i t y  o f  education 
and credent ia ls  f o r  advancement t o  higher l e v e l s  o f  
education. Also, one would assume t h a t  the  s ta te  would 
s t r i v e  t o  ensure such accred i ta t ion ,  as would the counties 
themselves. However, 43 counties d i d  not  have t h i s  i tem i n  
1953-54, although 70 counties achieved t h i s  (Step 1 )  or a 
higher scale step. Twenty counties f a i l e d  t o  meet t h i s  
accred i ta t ion  c r i t e r i o n  a t  the  two l a t e r  po in ts  i n  time. 

The second i tem -- t h a t  a t  l eas t  one h igh  school i n  the 
county was accredited by a reg iona l  associat ion -- was 
chosen because acc red i t a t i on  by a reg iona l  associat ion 
ind ica tes  the l i k e l i h o o d  o f  an educational program o f  h igher 
qua l i ty .  These f i r s t  two items represent the basic 
"precondi t ions" i n  an educational career f o r  students 
because admissions t o  i n s t i t u t i o n s  o f  h igher learn ing  o f ten  
are inf luenced by the  accred i ta t ion  status o f  the  h igh  
school from which a student graduates. 

The other four  items i n  the scale represent 
postsecondary educational i n s t i t u t i o n s :  Business or  
vocat ional  t r a i n i n g  school; j u n i o r  col lege, comnunity 
col lege, or technical  i n s t i t u t e ;  senior  co l lege o r  
un i ve rs i t y ;  and a graduate program. 

These s i x  items form the educational i n s t i t u t i o n s  
scales. The scales meet the  requ i red  l eve l s  o f  
r e p r o d u c i b i l i t y  and sca lab i l  i t y .  

The data f o r  the educational i n s t i t u t i o n s  came from 
three sources: (1) The S t a t i s t i c a l  Abstract  o f  Higher 
Education i n  North Carol ina (North Carol ina Department of 
Public I n s t i t u t i o n  1954a, 1964b, 1 9 7 1 ~ ) ;  (2 )  The North 
Carol ina Board o f  Education B ienn ia l  Report (North Carol ina 
Department o f  Public I n s t r u c t i o n  1954a, 1964b, 1 9 7 1 ~ ) ;  (3 )  
The North Carol ina Education D i rec tory  (North Carol ina 
Department o f  Public I n s t r u c t i o n  1954a, 1964b, 1 9 7 4 ~ ) .  
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Table 4: Guttman Scales o f  Educational I n s t i t u t i o n s  i n  
North Carol ina Counties f o r  1953-54. 1963-64, 
and 1970-71. ............................................................ 

Year and No. Counties 
Step No. Educational I n s t i t u t i o n s  i n  Steps ............................................................. 
1953-54 

6 Un ivers i ty  w i t h  a Graduate Program 5 
5 Senior College o r  Un ive rs i t y  8 
4 Junior College, Comnunity College or  

Technical I n s t i t u t e  5 
3 Business College or  Trade School 13 
2 High School Accredited by a Regional 

Association 11 
1 A l l  High Schools Accredited by NC 28 
0 None o f  the above items 30 

Coe f f i c i en t  o f  Reproduc ib i l i t y  = .92 
Minimum Marginal Reproduc ib i l i t y  = .78 
Percent Improvement = .14 
Coe f f i c i en t  o f  S c a l a b i l i t y  = .63 

1963-64 
6 Un ivers i ty  w i t h  a Graduate Program 6 
5 Senior College or  Un ivers i ty  13 
4 Junior College, Comnunity College or  

Technical I n s t i t u t e  9 
3 Business College or  Trade School 3 
2 High School Accredited by a Regional 

Association 22 
1 A l l  High Schools Accredited by NC 32 
0 None o f  the above items 15 

Coe f f i c i en t  o f  Reproduc ib i l i t y  = .95 
Minimum Marginal Reproduc ib i l i t y  = .77 
Percent Improvement = .18 
Coe f f i c i en t  o f  S c a l a b i l i t y  = .79 

1970-71 
6 Un ivers i ty  w i th  a Graduate Program 7 
5 Senior College or  Un ivers i ty  8 
4 Business College or  Trade School 5 
3 Junior  College, Comnunity Co l l  ege o r  

Technical I n s t i t u t e  37 
2 High School Accredited by a Regional 

Association 17 
1 A l l  High Schools Accredited by NC 18 
0 None o f  the above items 8 

Coe f f i c i en t  o f  Reproduc ib i l i t y  = .93 
Minimum Marginal Reproduc ib i l i t y  = .75 
Percent Improvement = -18 
Coe f f i c i en t  o f  S c a l a b i l i t y  = .72 
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Analysis of  I n t e r r e l a t i onsh ips  o f  s c a l e s  and population 

Table 5 presents  t h r ee  i n t e r co r r e l a t i on  matrices of t h e  
four s ca l e s  and population s i z e  f o r  1950, 1960, and 1970. 
Three of t he  s ca l e s  (commercial, medical, and educa t iona l )  
and population demonstrate what would be high co r r e l a t i ons  
f o r  sociological  research ,  except t h a t  these  a r e  assumed t o  
be tau to logica l  measures of one concept, soc ia l  
d i f f e r e n t i a t i o n .  Such an assumption would requi re  high 
co r r e l a t i ons  t o  be viewed a s  va l i d  interchangeable measures. 
The o f f i c e  s ca l e  has lower average co r r e l a t i ons  with t h e  
o ther  t h r ee  s ca l e s  and with population f o r  a l l  t h r ee  time 
periods. 

Table 5: Corre la t ion  Matrices f o r  1950, 1960, and 1970 Data. 

Com. Med. Educ. Office Pop. 
Scale Scale Scale Scale Scale 

A. 1950 
Comnerc i a l  1.00 

Scale 
Medical 

Scale .74 1.00 
Education 

Scale .67 .61 1.00 
Office 

Scale .36 .41 .28 1.00 
Population 

Scale .84 .78 .66 .41 1.00 
B. 1960 

Comnercial 1.00 
Scale 

Medical 
Scale .81 1.00 

Education 
Scale .77 .76 1.00 

Office 
Scale .62 .48 .43 1.00 

Population 
Scale .79 .69 .70 .47 1.00 

C. 1970 
Comnercial 1 .OO 

Scale 
Medical 

Scale .87 1.00 
Education 

Scale .67 .61 1.00 
Office 

Scale .34 .28 .36 1.00 
Population 

Scale .73 .65 .67 .46 1.00 
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Measurement e r r o r  p robab ly  was n o t  the  major  reason f o r  
the  p a t t e r n  o f  outcomes i n  Table 5, g i ven  t h e  low 
percentages o f  s c a l e  e r r o r  and the  number o f  weak 
c o r r e l a t i o n s  among d i f f e r e n t i a t i o n  measures t h a t  have been 
observed i n  the  1 i t e r a t u r e .  Moreover, as p r e v i o u s l y  
i n d i c a t e d ,  scales i n  t h i s  s tudy have demonstrated over- t ime 
r e l i a b i l i t y  i n  t h a t  t h e  same i tems were shown t o  form a 
cumu la t i ve  sca le  a t  t h r e e  p o i n t s  i n  t ime  w i t h  acceptable 
l e v e l s  o f  r e p r o d u c i b i l i t y  and s c a l a b i l i t y .  There i s ,  
however, another p o s s i b l e  reason f o r  lower  than expected 
c o r r e l a t i o n s  o ther  than t e c h n i c a l  measurement problems. 
T h e o r e t i c a l l y ,  some i n s t i t u t i o n s  o r  i n s t i t u t i o n a l  sec to rs  
may develop more s l o w l y  o r  more r a p i d l y  than o t h e r s  (Gibbs 
and Poston 1975). Another p o s s i b i l i t y  i s  t h a t  l o c a l  i t i e s  
have developed s p e c i a l t y  areas (Stuby 1979). 

I n  o ther  research on d i f f e r e n t i a t i o n  and p o p u l a t i o n  
s i ze ,  t h e  u n i t s  o f  a n a l y s i s  have been c i t i e s  where 
p o p u l a t i o n  s i z e  i s  a f f e c t e d  by annexat ion as w e l l  as by 
n a t u r a l  increase and m i g r a t i o n  ( L u l o f f  and Stokes 1977; 
F u g u i t t  ffld Kasarda 1981). Thus g r e a t  v a r i a t i o n  may be 
obta ined.  Counties, however, a r e  u n i t s  w i t h  s t a b l e  land  
areas d u r i n g  t h i s  t i m e  per iod ,  and thus p o p u l a t i o n  s i z e  can 
be a f f e c t e d  o n l y  by m i g r a t i o n  o r  n a t u r a l  increase.  

As a f u r t h e r  t e s t  o f  t h e  assumed t a u t o l o g i c a l  na tu re  o f  
t h e  measures, t h e  f o u r  scales and p o p u l a t i o n  s i z e  were 
submi t ted t o  a Guttmff-Lingoes M u l t i p l e  Scalogram Ana lys is  
(Lingoes 1963; 1973). The use o f  such an a n a l y s i s  f o l l o w s  
t h e  suggest ion o f  us ing  p r i n c i p a l  components t o  bypass t h e  
problem o f  m u l t i c o l i n e a r i t y  (Maddala 1977:190-194). 
M u l t i p l e  scalogram a n a l y s i s  e f f e c t i v e l y  r e s u l t s  i n  p r i n c i p a l  
components where t h e  dimensions tapped a r e  or thogonal  t o  
one another, thus  a l l o w i n g  f o r  t h e  d e t e r m i n a t i o n  o f  s c a l a b l e  
subsets w i t h o u t  r e l y i n g  on a p r i o r i  d e c i s i o n s  as t o  t h e  
un ive rse  o f  content .  

I f  t h e  scales and p o p u l a t i o n  are, i n  f a c t ,  t a p p i n g  a  
s i n g l e  dimension o f  d i f f e r e n t i a t i d n ,  t h e y  should form a  
c o n s i s t e n t  o v e r a l l  sca le  p a t t e r n  us ing  t h e  Guttman-Lingoes 

lo I n  t h e  research by L u l o f f  and Stokes (1977), which 
dea ls  w i t h  d i f f e r e n t i a t i o n  i n  c i t i e s  i n  Nor th Caro l ina,  t h e  
p o p u l a t i o n  v a r i a b l e  approaches a c o r r e l a t i o n  o f  1.00, w i t h  a 
be ta  o f  0.996. 

l1 I n  35 p rev ious  s t u d i e s  o f  d i f f e r e n t i a t i o n  us ing  t h e  
same perspect ive,  Guttman scales were developed. Past 
a t tempts t o  i n c l u d e  a l l  i tems i n  a s i n g l e  sca le  have 
r e s u l t e d  i n  t h e  l o s s  o f  a number o f  i tems, and, t h e r e f o r e ,  
t h e  development subscales and t h e  a n a l y s i s  o f  t h e i r  
i n t e r r e l a t e d n e s s  have become t h e  genera l  p a t t e r n  i n  t h i s  
l i n e  o f  research. S u b s t a n t i a l  i n t e r c o r r e l a t i o n s  a re  a 
common f i n d i n g  w i t h  a few except ions.  See young and Young 
(1973:34-38) f o r  a rev iew o f  t h e  j u s t i f i c a t i o n  o f  t h i s  
approach, t h e  most p e r t i n e n t  s u p p o r t i v e  research f i n d i n g s ,  
and anomalies among p rev ious  s tud ies .  
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ana lys is .  Since the  data a re  a v a i l a b l e  f o r  t h ree  t ime 
per iods,  one should ob ta in  t he  same o v e r a l l  sca le  p a t t e r n  
f o r  each per iod ,  con ta i n i ng  a l l  f o u r  scales u t i l i z e d  as 
i tems p lus  t h e  popu la t ion  measure as an item. I f ,  however, 
these f i v e  i tems do no t  form a s i n g l e  scale, o r  i f  they  form 
d i f f e r e n t  scales, then one cannot conclude t h a t  t h e  way t he  
u n i t s  o f  ana l ys i s  a re  ordered o r  ranked on one measure i s  
use fu l  i n  p r e d i c t i n g  order  on any o ther  measure. Thus t h e  
measures would no t  be interchangeable. The problem then i s ,  
as Coombs (1976:230) s ta tes ,  "one o f  t e s t i n g  whether t h e  
continuum def ined by each o f  severa l  i tems i s  t h e  same one." 

The f o l l o w i n g  i s  a sumnary o f  t he  ana lys is .  Z-scores 
a re  ca l cu l a ted  f o r  t he  sca le  steps o f  each o f  t he  f o u r  
Guttman scales and popu la t ion .  These scores a re  then 
recoded ( 1  through 8 )  f o r  each county us ing  t h e  standard 
dev i a t i ons  as c u t t i n g  po in ts .  The Lingoes program then 
determines t h e  d i v i d i n g  p o i n t  and p l o t s  t h e  scores as 1 ' s  
and 0's. The process i s  then one o f  a t tempt ing  t o  cha in  t he  
i tems (scales and popu la t ion)  together ,  us ing  a c h i  square 
c r i t e r i o n  o f  10.827 and a p h i  c r i t e r i o n  o f  .80. Once a 
sca le  i s  created, t he  nex t  phase i s  t o  at tempt  t o  con t inue  
t o  form a sca le  from the  remain ing items. Table 6 shows t h e  
scales t h a t  form a t  each t ime pe r i od  and t he  sca le  
assessment. Those i tems t h a t  do no t  f i t  i n t o  a sca le  can be 
i n t e r p r e t e d  as tapp ing  a d d i t i o n a l  dimensions. The program, 
i n  e f f e c t ,  separates i tems w i t h  o r d e r l y  i n t e r l p s k i n g  f rom 
those w i t h  d i s o r d e r l y  i n t e r l o c k i n g  (Coombs 1976). 

Using t he  f ou r  1950s d i f f e r e n t i a t i o n  scales and rank on 
popu la t ion  s i z e  (see Table 6), we found t h a t  on l y  t h e  
medical,  populat ion,  and cormerc ia l  measures form a scale. 
The educat ion measure and t he  o f f i c e  measure, however, w i l l  
no t  sca le  nor  form an a d d i t i o n a l  sca le  and thus do n o t  
appear i n  the  1950s sec t i on  o f  Table 6. Thus i n  1950 t h r e e  
d i f f e r e n t  dimensions a re  being tapped by t h e  f i v e  items. 
With t he  data f o r  1960, o n l y  t h e  o f f i c e  measure d i d  no t  
scale, i n d i c a t i n g  t he  presence o f  a t  l e a s t  two dimensions. 
I n  1970, t h ree  dimensions reappear, bu t  n o t  w i t h  t h e  same 
items. I n  t h i s  case t he  popu la t i on  s ize ,  comnercial,  and 
educat ion measures form one scale, whereas t he  medical and 
o f f i c e  measures w i l l  no t  sca le  nor  form an a d d i t i o n a l  scale. 
I n  a l l  cases, t h e  scales meet acceptable standards o f  
r e p r o d u c i b i l  i t y  w i t h  a h i gh  percent  improvement. 

The Guttman-Lingoes procedure takes a l l  i tems ( t h e  
f o u r  scales and populat ion,  i n  t h i s  case) and i n i t i a l l y  
attempts t o  form one scale. Those i tems t h a t  do no t  f i t  t he  
i n i t i a l  scale are then u t i l i z e d  i n  an at tempt  t o  form a 
second scale, which i s  or thogonal  t o  t he  f i r s t .  I n  l i k e  
manner, a t h i r d  scale, a f o u r t h  scale, and so f o r t h  a re  
attempted. I tems l e f t  over t h a t  w i l l  no t  cha in  toge ther  
w i t h  any o ther  i tems a re  then viewed as tapp ing  separate 
dimensions. 
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Table 6: Guttman-Lingoes M u l t i p l e  Scalogram Analysis f o r  
D i f f e r e n t i a t i o n  Scales and Populat ion Size i n  
North Carol ina Counties f o r  1950s. 1960s, and 
1970s. 

Years and No. Counties 
Step No. Measures i n  1950s i n  Steps ............................................................ 

1950s 
3 Medical Scale 22 
2 Population Size 16 
1 Commercial Scale 13 
0 None o f  t he  above 49 

Coe f f i c i en t  o f  Reproduc ib i l i t y  = .95 
Minimum Marginal Reproduc ib i l i t y  = .63 
Percent Improvement = .32 

1960s 
4 Education Scale 23 
3 Population Size 13 
2  Comerc ia l  Scale 9 
1 Medical Scale 10 
0 None o f  the  above 45 

C o e f f i c i e n t o f  Reproduc ib i l i t y  = .94 
Minimum Marginal Reproduc ib i l i t y  = .60 
Percent Improvement = .34 

1970s 
3 Population Size 32 
2 Commercial Scale 13 
1 Education Scale 19 
0 None o f  the  above 36 

Coe f f i c i en t  o f  Reproduc ib i l i t y  = .95 
Minimum Marginal Reproduc ib i l i t y  = .58 
Percent Improvement = .37 

O f  note then i s  t h a t  these measures do indeed tap a 
dimension o r  dimensions i n d i c a t i v e  o f  some facet  o f  
d i f f e r e n t i a t i o n .  However, the  items (scales) which form 
these Guttman-Lingoes scales, except f o r  comnercial serv ices 
and populat ion size, are not consistent  over time. One 
item, the o f f i c e  measure, never appears i n  t he  scales, 
whereas populat ion and comnercial services appear i n  each. 
It i s  i n t e r e s t i n g  t h a t  these two should cons is tent ly  appear 
together, s i nce '  they are the most widely used i nd i ca to rs  o f  
d i f f e r e n t i a t i o n .  

The o f f i c e  scale i s  the on l y  scale t h a t  cons is ten t ly  
remains separate from the other items. This f i n d i n g  would 
seem t o  be i n  l i n e  w i th  t he  zero-order co r re la t i ons  i n  Table 
5. This facet  o f  county governmental d i f f e r e n t i a t i o n  
appears t o  be cons is tent ly  independent o f  other aspects o f  
d i f f e r e n t i a t i o n ,  perhaps measuring a dimension very 
d i f f e r e n t  from the others. 
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Discussion 

Young and Young (1973:91) use smal lest  space analysis t o  
demonstrate t h a t  s i x  d i f f e r e n t i a t i o n  ind ices  are measuring 
the same under ly ing var iable.  It should be kept i n  mind 
tha t  the re la t i onsh ip  they found could be the r e s u l t  o f  the 
causal e f f e c t s  ra ther  than tau to log i ca l  relatedness. For 
t h e i r  d iachronic causal model, they presumably selected the 
best two measures o f  d i f f e r e n t i a t i o n  (Young and Young 
1973:99). A su rp r i s i ng  but  unexplained r e s u l t  i s  t h a t  t h e i r  
two measures o f  d i f f e r e n t i a t i o n  behave ra the r  d i f f e r e n t l y .  
Their 1950 comnercial d i f f e r e n t i a t i o n  scale does not  p r e d i c t  
t h e i r  1966 comnunity sett lement pa t te rn  complexity scale. 
It i s  t r ue  t h a t  the 1950 sett lement pa t te rn  complexity scale 
p red i c t s  the comnercial scale w i th  a p a r t i a l  beta o f  .20, 
bu t  t h i s  i s  no t  a strong resu l t .  F ina l l y ,  ne i t he r  o f  the  
scales pred ic ts  the same va r i ab le  o r  var iab les  i n  the 
model, which i s  contrary t o  the hypothesized outcome. Such 
r e s u l t s  are s i m i l a r  t o  those found i n  the data o f  t h i s  
study, which show unexpected d i s s i m i l a r i t y  i n  the behavior 
o f  d i f f e r e n t i a t i o n  measures. This should ra i se  serious 
questions f o r  those in teres ted i n  using a s ing le  measure o f  
d i f f e r e n t i a t i o n  (such as a scale o f  comnercial f i rms)  t o  
represent " t o t a l "  o r  "over -a l l "  comnunity d i f f e r e n t i a t i o n  i n  
causal modeling. 

As f o r  the unidimensional concept o f  d i f f e r e n t i a t i o n ,  
the  present ana l ys i s .  suggests t h a t  measures o f  d i f f e r e n t  
i n s t i t u t i o n a l  categories do not  cons t i t u te  a1 te rna t i ve  
measures and tha t  these should not  be used interchangeably. 
Researchers studying s im i l a r  i n s t i t u t i o n a l  scales i n  
contexts other than the United States have discovered the 
same phenomena but  have no t  adequately come t o  g r i ps  w i th  
the impl ica t ions  o f  the  d iscrep cy i n  measurement (Kaplan 
1974; Young and Young 1973). Yet the c la im tha t  
d i f f e r e n t i a t i o n  i s  a s ing le  dimension c u t t i n g  across a l l  
i n s t i t u t i o n a l  sectors i s ,  i n  i t s  most general sense, 
understandable. One simply does not  f i n d  a s ing le  
sophist icated comnunity i n s t i t u t i o n  such as a modern 
hosp i ta l  o r  co l lege i n  the midst  o f  an otherwise peasant 
community. On the other hand, the  existence o f  comnunities 
w i th  areas o f  specia l  development i s  no t  unusual. There are 
various types such as reso r t  comnunities, re t i rement  
comnunities, i n d u s t r i a l  and manufacturing centers, and 
educational centers (e.g., co l lege towns). However, such 
extreme spec ia l i za t i on  may be rare ;  the vast  ma jo r i t y  o f  

l3 As w i th  any measurement instrument o r  standardized 
t e s t  (e.g., SAT o r  GRE) constructed from a p a r t i c u l a r  type 
o f  sample, there i s  no guarantee t h a t  the same scale 
measures would r e s u l t  and behave the same way w i t h  a 
d i f f e r e n t  type .of comnunity sample w i th  respect t o  i tem 
order, proport ion discr iminated,  i tem content, o r  
s c a l a b i l i t y  l eve l .  Simi lar  d i f f e r e n t i a t i o n  scales, however, 
have been der ivab le  i n  more than 35 studies (Young and Young 
1973: 35). 
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comnunities may f i t  t h e '  regu lar ized pat terns o f  cent ra l  
place theory, and more research on t h i s  i s  needed. 

While we are not  ready t o  draw conclusions genera l iz ing  
a pat te rn  o f  i n s t i t u t i o n a l  change i n  l o c a l i t i e s  t o  the l eve l  
o f  society, there i s  a long t r a d i t i o n  i n  sociology not t o  be 
dismissed l i g h t l y  (although the theory was not  developed 
s p e c i f i c a l l y  f o r  comnunities). i t  suggests t h a t  some 
i n s t i t u t i o n a l  sectors are l i k e l y  t o  r e f l e c t  d i f f e r e n t i a t i o n  
(o r  "development," o r  "growth" i nvo l v ing  d i f f e r e n t i a t i o n )  
before others. Perhaps the  dominant h i s t o r i c a l  theme has 
been t h a t  primacy resides i n  the economic sector. The works 
o f  Marx and Engels focusing on the means o f  production are 
examples. For Parsons (1961), the adaptive func t ion  was the  
important response t o  disequal ib r ium and the economic 
i n s t i t u t i o n  was the  primary instrument. The main po in t  here 
i s  t ha t  f o r  some theo r i s t s  a few i n s t i t u t i o n a l  sectors 
change, develop, o r  respond before others. These e a r l y  
changes have consequences f o r  a l l  subsequent changes i n  a 
society. For Parsons (1961) and h i s  students, these 
theo re t i ca l  ideas were generic t o  soc ia l  systems and thus 
appl icable t o  soc ie t ies  o r  comnunities. 

Theor ists who have emphasized one p a r t i c u l a r  
i n s t i t u t i o n a l  sphere over another have genera l ly  maintained 
an i m p l i c i t  s t a t i c  p r i o r i t y  hypothesis. For example, i t  i s  
o f t en  i m p l i c i t l y  suggested tha t  f o r  a l l  soc ie t i es  it i s  the  
economic a c t i v i t i e s  (e.g., technological  innovat ion or  
economic i n s t i t u t i o n s )  o r  "adapt ive func t ions"  t h a t  change 
f i r s t ,  leading t o  change i n  others. Research based on 
empir ical  change-over-time causal models u t i l i z i n g  such 
measures as we have developed i n  t h i s  paper would now seem 
appropriate. The behavior o f  v a r i o u s  measures o f  
d i f f e r e n t i a t i o n  i n  such models would yie1.d a much greater  
understanding o f  t h e i r  i n te r re la t i ons .  

At t h i s  stage we can say t h a t  an under ly ing pat te rn  o f  
d i f f e r e n t i a t i o n  ex i s t s  t h a t  i s  no t  reduc ib le  by the  use o f  
present methods or  t h a t  d i f f e r e n t  i n s t i t u t i o n a l  sectors 
develop independently because changing s t r u c t u r a l  condi t ions 
impinge upon them. But t o  simply assume away these 
d i f fe rences as inconsequential because they r e f l e c t  a more 
abst rac t  phenomenon does not  prevent d r a s t i c a l l y  d i f f e r e n t  
outcomes i n  empir ical  analyses u t i l i z i n g  a l t e r n a t i v e  
d i f f e r e n t i a t i o n  measures. Such measures may pe r ta in  t o  the 
same conceptual category i n  a broad sense, bu t  we have found 
d i f f e r e n t i a t i o n '  r e f l e c t s  a mult idimensional pa t te rn  i n  
measurement construct ion.  Most o f  these measures, i n  turn,  
appear unique1 y re1 ated t o  other system var iables,  
espec ia l l y  when examined over time. Given these facts,  i t  
makes l i t t l e  sense t o  us t o  u t i l i z e  measures o f  
d i f f e r e n t i a t i o n  as a unidimensional concept. Single 
so-cal led "g lobal"  measures o f  d i f f e r e n t i a t i o n  w i l l  serve 
on ly  t o  obscure e f f o r t s  toward prec ise  causal explanation. 

It does appear, however, t h a t  populat ion s i ze  and 
comnercial serv ices could be used wi thout  undue d i s t o r t i o n .  
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This i s  congruent w i th  the work o f  Howard and Heise (1981) 
i n  t h e i r  study o f  35 North Carol ina c i t i e s  o f  10,000 o r  more 
population. Using a nonmetric mult idimensional sca l ing  
analysis they found t h a t  populat ion s i z e  and median fami ly  
income were the two best p red ic tors  o f  a c i t y ' s  r e l a t i v e  
pos i t i on  i n  the "serv ice space" (as def ined by en t r i es  i n  
phone book ye1 low pages) . 

Future research may reveal  other subdimensions t h a t  are 
re la ted  t a u t o l o g i c a l l y  t o  one o f  the  dimensions studied here 
o r  t o  populat ion size. Such research i s  needed and would 
a id  i n  reducing the number o f  subdimensions o f  
d i f f e r e n t i a t i o n  t h a t  must be t rea ted as dependent var iab les  
i n  causal explanation. I n  the meantime i t  appears t h a t  
theor ies exp la in ing  the process o f  d i f f e r e n t i a t i o n  must 
address the  d i f f e r e n t  l e v e l s  and ra tes  o f  change f o r  
d i s t i n c t  subcategories as represented by the  scales i n  t h i s  
study. 
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