
John A n g l e  and Pau l  Siege1 

D e p a r t m e n t  of Sociology 

A - THEORY O F  THE DIFFUSION OF BILINGUALISM I N  POPULATIONS: -- - - 
AN - APPLICATION OF -- THE LOG-LINEAR ANALOGUE 

OF - F I R S T  DIFFERENCES 

Working, Paper . # I 2 7  
of ..the' :center for  ~esea rch  on 
Socia-l O r g a n i z a t i o n  

February 1 9 7 6  

C o p i e s  A v a i l a b l e  T h r o u g h  : 

T h e  C e n t e r  f o r  R e s e a r c h  on 
Social O r g a n i z a t i o n  

T h e  U n i v e r s i t y  of M i c h i g a n  
330 Packard Street # 2 1 4  
A n n  A r b o r ,  M i c h i g a n  4 8 1 0 9  - 



A THEORY OF THE DIFFUSION OF BILINGUALISM I N  POPULATIONS: 

ANAPPLICATION OF THE LOG-LINEAR ANALOGUE. 

OF FIRST DIFFERENCES 

John Angle and ~ a u l '  S i ege1  

February 17,  1976 

u n i v e r s i t y  of  Michigan 

Profs .  A l b e r t  Hermalin a n d  Robbins Bur l ing  have .corn- 
. .  . . mented on many p rev ious  d r a f t s  o f  t h i s  paper.  Prof .  L e s l i e  

Kish 'suggested a p a r t i c u l a r l y  e l e g a n t  and p a i n l e s s  way t o  
sample t h e  1935 'Spec ia l  -Census of P u e r t o  Rico. The people  
of  Na t iona l  Archives w e r e  v e r y  h e l p f u l .  Joseph Howerton 
sugges ted  a s t r a t e g y  f o r  o b t a i n i n g  permiss ion t o  access t h e  
s chedu le s  of  t h e  1935 S p e c i a l  Census. F rede r i ck  P e r n e l l  
gave c h e e r f u l  a s s i s t a n c e  t o  t h e  sampling.  ~ o u i s  Smith and 
o t h e r s  d i d  a l o t  of hard work p u l l i n g  o u t . t h e  f o l i o s  w i t h  
t h e  schedules .  Robert  ~ c h w e ~ t z e r  and Ar thur  Lerner  gave 
adv ice  on document photography. T h i s  r e s e a r c h  w a s  funded 
i n  p a r t  by a d i s s e r t a t i o n  g r a n t  from t h e  Horace Rackham 
School  o f  Graduate S t u d i e s  of The U n i v e r s i t y  of ~ i c h i g a n  
and a g r a n t  from N . I . M . H .  t r a i n i n g  'g ran t  #5~01.MH10244 

. . adminis te red  by t h e  Department of Sociology of  The ~ n i -  
v e r s i t y  of '  Michigan. 



ABSTRACT 

Language d i f f u s i o n  has  two phases ,  t h e  d i f f u s i o n ' .  of 

b i l i n g u a l i s m  and language s h i f t .  There i s  a l i t e r a t u r e  

which i n d i c a t e s  t h a t  t h e  rate of language d i f f u s i o n  i n  a 

popula t ion  is determined by t h e  l e v e l  of economic develop- 

ment i n  a  country .  Lieberson -- e t  a l .  (1974, 1975) have cha l -  

lenged t h i s  g e n e r a l i z a t i o n  f o r  language s h i f t .  Using a 

pooled sample o f  t h e  censuses  of  popu la t ion  i n  Pue r to  Rico 

of  1935 and 1970, t h i s  paper  f i n d s  t h a t  t h e  d i f f u s i o n  of  

b i l i n g u a l i s m  i s  r e l a t e d  t o  economic development, s p e c i f i c -  

a l l y  t o  a change i n  t h e  occupa t iona l  s t r u c t u r e .  



A Theory of t h e  Diffusion of Bil ingual ism i n  Populat ions:  
An Appl ica t ion  of t h e  Log-linear , Analogue 

of F i r s t  Differences 

This paper tests a theory of why a populat ion i n  a 

country becomes b i l i n g u a l  i n  a language a t  a p a r t i c u l a r  - r a t e .  

The d a t a  a r e  from samples of i n d i v i d u a l  records of t h e  1935 

S p e c i a l  Census of Population and t h e  '1970 Census of Popula- 

t i o n  and Housing i n  Puer to  Rico. The paper uses  a s p e c i f i c a -  

t i o n  of log- l inea r  models which i s  analogous tos f ipxsk%di f fe r -  

encing. Such a s p e c i f i c a t i o n  is used because theoryecaa l s  

For a test  t h a t  holds  c ross - sec t iona l  r e l a t ionsh ip -  i n v a r i -  

. , .  an t .  I 

There is  an e s t a b l i s h e d  l i t e r a t u r e  which argues t h a t '  

t h e  d i r e c t i o n  of  1anguage .d i f fus ion  i s  determined by s o c i a l  

power b u t  t h a t  i t s  - r a t e  is  r e l a t e d  t o  t h e  l e v e l  of .economic 
. . 

development i n . t h e  country. The h igher  t h e  l e v e l  of economic. . : 

development t h e  faster would be t h e  r a t e  of  language d i f f u -  

s ion.  This  paper tests whether one f a c e t  of economic devel-  

opment, change i n  t h e  occupat ional  s t r u c t u r e ,  has  an e f f e c t  

on t h e  spread of b i l ingua l i sm i n  English i n  Puer to  Rico. 

The theory i s  one of a market. Language l ea rn ing  is  hypoth- 

e s i z e d  t o  occur i n  propor t ion  t o  t h e  p r i c e  it br ings  i n  t h e  

labor  market. Its p r i c e  is t h e  advantage b i l i n g u a l s  have 

i n  occupat ional  placement. The expansion of employment, 

p a r t i c u l a r l y  . white  . c o l l a r  employment, g e n e r a t e s  opportuni-  

ties f o r  b i l i n g u a l s  t o  reap  t h i s  reward. Over t i m e  t h e  

rate of d i f f u s i o n  of b i l ingua l i sm should c l o s e l y  l a g  f l u c -  
. a 

t u a t i o n s  i n  t h e  advantage of b i l i n g u a l s  i n  t h e  labor.  market 
S ,. 

. . . . '  



and t h e '  expansion of t h e  l a b o r  f o r c e  i n  t h e  d i r e c t i o n  of 

g r e a t e r  wh i t e  c o l l a r  employment, if t h e  economic reward 

theo ry  of  t h e  d i f f u s i o n  of b i l i n g u a l i s m  is  t r u e .  

Although t h e  theory  t h a t  economic development d r i v e s  

t h e  p r o c e s s  of language d i f f u s i o n  i s  w e l l  known. I t  has  

r e c e n t l y  been cha l lenged  (c f  . Lieberson and Hansen, 1974 : 

Lieberson,  Dal to ,  and Johnston,  1975) .  Lieberson e t  -- a1 

(1974, 1975) a rgue  t h a t  whi le  c r o s s - s e c t i o n a l  r e g r e s s i o n  of  

an index  of  mother-tongue h e t e r o g e n e i t y  on i n d i c a t o r s  of  

economic. development over  c o u n t r i e s  shows t h a t  t h e  econom- 

i c a l l y  more developed a r e  more homogeneous, it i s  i n c o r r e c e  

t o  assume t h a t  economic development i t s e l f  speeds  language 

d i f f u s i o n .  Over-time d a t a  p r e s e n t e d  by Lieberson e t  -- al .  

shows l i t t l e  r e l a t i o n s h i p  between i n d i c a t o r s  of economic 

development and mother-tongue h e t e r o g e n e i t y ,  when c r o s s -  

s e c t i o n a l  e f f e c t s  are he ld  i n v a r i a n t .  I t  is  Lieberson e t  - 
a l . ' s  d i s c o u n t i n g  of  t h e  v a l u e  of c r o s s - s e c t i o n a l  d a t a  thati - 
n e c e s s i t a t e s  u se  of t h e  l o g - l i n e a r  analogue of  f i r s t  d i f f e r -  

ences ,  a model which ho lds  c r o s s - s e c t i o n a l  e f f e c t s  i n v a r i a n t .  

Lieberson . e t  -- a l . . ' s  cha l l enge  t o  a widely  accep ted  

theory  f o r c e s  a ; re-examinat ion of concepts .  ~ a n g u a g e  d i f -  

f u s i o n  has  two phases ,  n o t  c a r e f u l l y  d i s t i n g u i s h e d  by most 

of t h e  h i s t o r i a n s  and l i n g u i s t s  who have w r i t t e n  on t h e  sub- 

ject. Thus Brun (1923a, 1923b) and Brunot (1967a, 1967b),  

h i s t o r i a n s  of t h e  d i f f u s i o n  of t h e  French language i n  

France,  one of  t h e  b e t t e r  documented cases, ha rd ly  e v e r  

d i s t i n g u i s h  between t h e  spread  of  b i l i n g u a l i s m  and t h e  

later  p roces s  of b i l i n g u a l s  swi t ch ing  t h e i r  b e t t e r  mastered 



language from t h e  o r i g i n a l  language t o  French,  t h e  p r o c e s s  

of  language s h i f t .  Language s h i f t  i s  u s u a l l y  an i n t e r -  

g e n e r a t i o n a l  p roces s .  The second language of t h e  p a r e n t  

simply becomes t h e  f i r s t  language of t h e  c h i l d r e n .  Perhaps  

over  t h e  c e n t u r i e s  t h e  l a t t e r  p roces s  took  t h e  same r o u t e  

through t h e  s o c i a l  s t r u c t u r e  as t h e  former i n  France.  How- 

e v e r ,  when t i m e  i s  measured i n  decades  r a t h e r  t han  centu-  

ries, t h e  two p r o c e s s e s  a r e  n o t  n e c e s s a r i l y  c o r r e l a t e d  ove r  

t i m e .  Lieberson (1970:13,95) documents t h a t  t h e  sp read  o f  

b i l i n g u a l i s m  i n  Eng l i sh  among French Canadians i s  n o t  c o r r e -  

l a t e d  i n  r e c e n t  census  y e a r s  w i t h  s h i f t  from French t o  Eng- 

l i s h  mother-tongue among French Canadian b i l i n g u a l s .  Angle 

(1976a:chap. 3) documents t h e  f a c t  t h a t  b i l i n g u a l i s m  i n  Eng- 

l i s h  h a s  become widespread i n  P u e r t o  R i c o ,  wh i l e  ve ry  l i t t l e  

i f  any s h i f t  t o  Eng l i sh  has  occur red  among e t h n i c  P u e r t o  

Ricans who are n o t  r e t u r n  migran ts  from t h e  mainland. 

S ince  Lieberson  e t  -- a l . ' s  d a t a  are c l o s e l y  r e l a t e d  

t o  t h e  second phase  of language d i f f u s i o n ,  language s h i f t ,  

i t . m a y  be t h a t  t h e  t heo ry  t h a t  economic development i n  gen- 

eral ,  or change i n  t h e  occupa t iona l  s t r u c t u r e  i n  p a r t i c u l a r ,  

d r i v e s  language d i f f u s i o n  is  v a l i d  f o r  i t s  f i r s t  phase,  t h e  

spread  of b i l i n g u a l i s m ,  b u t  n o t  i t s  second,  language s h i f t .  

I f  such i s  t h e  case, t h e r e  i s  hope t h a t  more of  t h e  w o r l d ' s  

people  w i l l  n o t  have t o  undergo t h e  up roo t ing  expe r i ence  of  

having t o  g i v e  up t h e i r  mother-tongue i n  o r d e r  t o  en joy  a 

b e t t e r  s t anda rd  o f  l i v i n g .  

The - Q u a l i t a t i v e  L i t e r a t u r e  - on Language  iffu us ion 

Haugen (1972:258) states t h e  most wide ly  accep ted  



p r o p o s i t i o n  i n  t h e  l i t e r a t u r e  on language d i f f u s i o n ,  when he 

w r i t e s  i n  a review a r t ic le  t h a t  " [ t h e  sp read  of languages] 

... i s  everywhere t h e  r e s u l t  of a c o n c e n t r a t i o n  of p o l i t i c a l  

power ..." which creates i n c e n t i v e s  f o r  people  t o  l e a r n  t h e  

language of t h o s e  w i t h  t h a t  power. An th ropo log i s t s  ( c f .  

Leach, 1954:SO) have found t h e  same p r o c e s s  a t  work i n  s m a l l ,  

p r i m i t i v e  s o c i e t i e s .  Language d i f f u s i o n  o f t e n  happens as a 

form o f  "pas s ing , "  t h a t  is,  p r e s e n t i n g  onese l f  as a member 

of  a more p r i v i l e g e d  group i n  a l i n g u i s t i c a l l y  s t r a t i f i e d  

s o c i e t y  ( c f .  Greenberg, 1971: 206)  . The q u e s t i o n  of which 

language i s  l ea rned  i s  . r e l a t i v e l y  u n i n t e r e s t i n g ,  s i n c e  it 

s o  much a m a t t e r  of  r e l a t i v e  numbers, h i s t o r y ,  and r e l a t i v e  

s o c i a l  power, c o n t e x t u a l  f a c t o r s  which a r e  hard t o  quant i fy .  

Fa r  more i n t e r e s t i n g  is  t h e  q u e s t i o n  of why languages spread 

a t  va ry ing  rates. 

l l e r t z l e r  (1965: c h a p t e r  7; 1966) has  abstracted 

p r o p o s i t i o n s  on what a f f e c t s  t h e  r a t e  of language d i f f u s i o n  

from t h e  l i t e r a t u r e  on t h e  s u b j e c t  among l i n g u i s t s .  H i s  

c h i e f  sou rce  i s  Je spe r sen  (1946)r  who himself  reviews a 

number of  sources .  ~ e r t z l e r ' s  (1966:178-179) is a very  
. - .  

clear s t a t emen t  of  t h e  accep ted  view t h a t  economic develop- 

ment d r i v e s  t h e  p roces s  of language d i f f u s i o n  by i n c r e a s i n g  

t h e  range over  which people  communicate and t h e  importance 

of communication. H e r t z l e r  (1966) sees language as p a r t  of 

t h e  "uniformat ion"  of t h e  mass s o c i e t y  of t h e  i n d u s t r i a l  

state.  Deutsch (1966: chap. 6 ,7 )  a rgues  i n  a s i m i l a r  b u t  

somewhat more complex v e i n .  H e  n o t e s  t h a t  i n  p r e - i n d u s t r i a l  

s o c i e t i e s ,  languages t a k e  c e n t u r i e s  t o  d i f f u s e  and t h a t  t h e  



Process  of  d i f f u s i o n  occurs  much more r a p i d l y  a f t e r  indus-  
I '7: ' ' . 

t r i a l i z a t i o n .  However, speake r s  of  m i n o r i t y  ,languages i n  

i n d u s t r i a l  s o c i e t i e s  are more l i k e l y  t o  a c t i v e l y  and con- 

s c i o u s l y  resist t h e  p roces s ,  t h e  phenomenon of n a t i o n a l i s m  

i n  defense  of a minor i ty  language. I n  E t z i o n i ' s  (1967) 

terms language i s  less l i k e l y  t o  be  an "on-going," o r  un- 

guided,  p rocess  a f t e r  i n d u s t r i a l i z a t i o n ,  o r  as Peyre  (1933) 

a rgues ,  a f t e r  t h e  French Revolution,  which e s t a b l i s h e d  na- 

t i o n a l i s m ,  d e f i n e d  a s  it i s  u s u a l l y  i n  l i n g u i s t i c  t e r m s  

( c f .  Fishman, 1973) ,  as a s o c i a l  movement i n  t h e  i n d u s t r i a l -  

i z i n g  world. I f  Deutsch i s  c o r r e c t ,  as long  as language 

d i f f u s i o n  remains an "on-going" s o c i a l  p roces s ,  i t s  rate 

w i l l  b e  d i r e c t l y  r e l a t e d  t o  economic development, b u t  t h e  

l i k e l i h o o d  o f  i t s  remaining "on-going" d e c r e a s e s  w i t h  eco- 

nomic development. 

The deduc t ion  can be made from Deutsch ' s  t h e o r y  

t h a t  c o u n t r i e s  which developed f i r s t  economical ly  and most 

s lowly would be  l i n g u i s t i c a l l y  more homogeneous t h a n  coun- 

tries which began developing r a p i d l y  on ly  a f t e r  t h e  sp read  

of t h e  i d e a  of  l i n g u i s t i c  n a t i o n a l i s m  i n  t h e  1 9 t h  cen tu ry .  

The former c o u n t r i e s  would have a l onge r  t i m e  f o r  t h e  "on- 

going" p roces s  o f  language d i f f u s i o n  t o  have i t s  e f f e c t ,  

w i thou t  oppos i t i on ,  than  t h e  l a t te r .  Such an h i s t o r i c a l  

sequence could account  bo th  f o r  a c r o s s - s e c t i o n a l  r e l a t i o n -  

s h i p  between mother-tongue homogeneity a c r o s s  c o u n t r i e s  and 

i n d i c a t o r s  of economic development and t h e  f i n d i n g s  of 

Lieberson e t  -- a l .  (1974, 1975) t h a t  change i n  an index  of  

mother-tongue homogeneity i s  n o t  r e l a t e d  t o  changes i n  



i n d i c a t o r s  of economic development i n  comparat ively  r e c e n t  

yea r s .  

Deutsch (1966) does  n o t  s p e c i f y  what it i s  i n  eco- 

nomic development which e i t h e r  speeds  language d i f f u s i o n  o r  

t u r n s  t h e  defense  of minor i t y  languages  i n t o  a p o l i t i c a l  

i s s u e  t h a t  can tear t h e  s t a t e  a p a r t  o r  check t h e  d i f f u s i o n  

process .  Three mechanisms by which economic development 

can a f f e c t  language d i f f u s i o n  a r e  d i s c u s s e d  i n  t h e  q u a l i t a -  

t i v e  l i t e r a t u r e .  These a r e :  1) t h e  mixing of people  of 

d i f f e r e n t  mother-tongues and t h e  r e s u l t i n g  need f o r  a l i ngua  

f r a n c a ,  2 )  t h e  c r e a t i o n  of  more jobs  w i th  h ighe r  pay, p re s -  

t i g e ,  and s e c u r i t y  and f o r  which a p r i c e  i n  l i n g u i s t i c  con- 

fo rmi ty  can be exac t ed  from t h o s e  who would be p l aced  i n t o  

t h e s e  jobs ,  and 3 )  t h e  r e l a t e d  phenomenon o f  t h e  expansion 

of  wh i t e  c o l l a r  employment w i th  t h e  growth of o r g a n i z a t i o n s  

which, because of  t h e i r  need f o r  communication, demand l i n -  

g u i s t i c  conformity from people  w i t h  whom they  d e a l  as w e l l  

as employees. 

Brunot (1967:187-191,193) found t h a t  i n  France by 

t h e  l a t e  18 th  and e a r l y  19 th  c e n t u r i e s  t h e  French spoken by 

workers i n  c i t ies  w a s  c l o s e r  t o  s t a n d a r d  French t h a n  t h a t  

spoken by peasan t s  i n  t h e  coun t rys ide .  Workers i n  ci t ies 

chose c o l l o q u i a l  s t anda rd  French as a l i n g u a  f r a n c a .  

Brunot a l s o  found t h a t  even migran t  a g r i c u l t u r a l  workers i n  

t h e  same pe r iod  were more l i k e l y - t o  speak French than  peas-  

a n t s  who s t a y e d . n e a r  t h e i r  v i l l a g e .  ~ e i l l e t '  (1928:103-108) 

accounts  f o r  t h e  r a p i d  d i f f u s i o n  of  French i n  France d u r i n g  

t h e  1 9 t h  cen tu ry  by t h e  s&e mechanism. Lieberson and 



Curry .(1971) found t h a t  t h e  mixing of  people  of d i f f e r e n t  

mother-tongues i n  immigrant neighborhoods i n  American c i t ies  

f o s t e r e d  t h e  u se  of ~ n g l i s h  as a l i n g u a  f r anca .  

Novicow (1903:24) n o t e s  t h a t  immigrants s h i f t  more 

qu ick ly  t o  t h e  language of t h e  h o s t  count ry  where t h e r e  are 

occupa t iona l  o p p o r t u n i t i e s  open t o  them. M e i l l e t  (1928:108) 

s e e s  upward s o c i a l  m o b i l i t y  as a f a c t o r  i n  t h e  d i f f u s i o n  of  

French i n  France.  Lieberson (1970:84,85) i n f e r s  t h a t  t h e  

ownership and management of many l a r g e  c o r p o r a t i o n s  i n  Que- 

bec  Province by speake r s  of Eng l i sh  p rov ides  advantages  f o r  

n a t i v e  speakers  o f  Engl i sh  over  t hose  w i t h  French mother- 

tongue, and probably f o r  French-Canadian b i l i n g u a l s  o v e r  

French monolinguals.  I f  a language group c o n t r o l s  t h e  gov- 

ernment, it can r e q u i r e  members of o t h e r  mother-tongue 

groups t o  l e a r n  i t s  language as a p r e r e q u i s i t e  f o r  t h e  cer- 

t i f i c a t e s  of e d u c a t i o n a l  achievement t y p i c a l l y  r e q u i r e d  f o r  

placement i n t o  t h e  b e t t e r  paying,  more p r e s t i g i o u s  occupa- 

t i o n s  i n  i n d u s t r i a l  s o c i e t i e s .  P o l i t i c a l  c o n t r o l  of  t h e  

government by a language group u s u a l l y  enab le s  it t o  make 

i t s  language t h e  language of t h e  c i v i l  s e r v i c e .  To t h e  ex- 

t e n t  t h a t  t h e  major bus ines s  o r g a n i z a t i o n s  t o o  could  create 

rewards f o r  l e a r n i n g  t h e  language of t h e  e l i t e  and p e n a l t i e s  

f o r  n o t  l e a r n i n g  it, they  t o o  could i n f l u e n c e  t h e  p r o c e s s .  

Presumably, t h e  e l i t e  would want t h e  o t h e r  group t o  l e a r n  

i t s  language s o  as n o t  t o  have t o  exper ience  t h e  marg ina l i ty  

of  a t t empt ing  t o  work and l i v e  u s ing  a language t h a t  i s  

less than  f u l l y  mastered.  

Meillet (1928:151,152) thought  t h a t  t h e  growth o f  



o r g a n i z a t i o n s  w a s  a p a r t i c u l a r l y  impor t an t  way i n  which eco- 

nomic development p u t  p r e s s u r e  on people  t o  l e a r n  t h e  lan-  

guage of a c o u n t r y ' s  e l i t e .  He n o t e s  t h a t  a language bar -  

rier i n  d e a l i n g  w i t h  t h e s e  o r g a n i z a t i o n s  would d i sadvantage  

a language group. Organiza t ions  a r e  a l s o  a sou rce  of w e l l  

pa id ,  s ecu re ,  l anguage-sens i t ive  jobs  and t h e i r  growth would 

c r e a t e  i n c e n t i v e s  t o  conform t o  t h e i r  working language.  

T h e  Q u a n t i t a t i v e  L i t e r a t u r e  - -  on Language  iffu us ion 

Much of  t h e  q u a n t i t a t i v e  l i t e r a t u r e  on language d i f -  

fu s ion  has  a measure of mother-tongue d i v e r s i t y  as t h e  de- 

pendent v a r i a b l e .  Where a p l u r a l i t y  of a popu la t ion  has  one 

mother-tongue, a dec rease  i n  a measure of mother-tongue d i -  

v e r s i t y  i n d i c a t e s  s h i f t  toward t h e  language spoken by t h e  

p l u r a l i t y .  There are two s t u d i e s  (Pool ,  1971; Fishman, 

1968) , reviewed c a r e f u l l y  by Lieberson and Hansen (1974) , 
which r e g r e s s  a measure o f  mother-tongue d i v e r s i t y  on var i -  

ous measures of  economic development. Almost any measure of  

economic development i s  h igh ly  c o r r e l a t e d  w i t h  mother-tongue 

homogeneity ove r  c o u n t r i e s .  These f i n d i n g s  conf i rm t h e  

widespread,  t r a d i t i o n a l  view t h a t  language d i v e r s i t y  is  a 

r e s u l t  o f  t r a n s p o r t a t i o n  and communication b a r r i e r s  which 

technology and economic development remove, w i t h i n  states i f  

n o t  n e c e s s a r i l y  between them. However, c r o s s - s e c t i o n a l  s tud -  

ies can mis lead an i n v e s t i g a t o r  i n t o  making i n c o r r e c t  i n f e r -  

ences  about  t h e  over-t ime p roces s  which may have c r e a t e d  t h e  

observed r e l a t i o n s h i p s  (Car l sson ,  1972) .  

Lieberson and Hansen (1974) and Lieberson ,  Dal to ,  

and Johnston (1975) have found ve ry  l i t t l e  r e l a t i o n s h i p  



between measures of economic development and measures o f  

l i n g u i s t i c  d i v e r s i t y .  Lieberson and Hansen (1974) t a k e  23 

European c o u n t r i e s  i n  1930 and 1960 and a t t e m p t  t o  c o r r e -  

l a te  t h e  va r i ance  i n  1960 unexplained by 1930 d i v e r s i t y  

w i t h  measures of economic development a t  t h e  two t i m e  p o i n t s ,  

l i t e r a c y  and u rban iza t ion .  Hardly any r e l a t i o n s h i p  between 

economic development and changes i n  mother-tongue d i v e r s i t y  

w a s  found. Lieberson and Hansen (1974 : 526)  n o t e  however 

t h a t  30 y e a r s  may be t o o  s h o r t  a t i m e  t o  measure c a u s a l  l a g s  

i n  language s h i f t ,  u s u a l l y  an i n t e r g e n e r a t i o n a l  p roces s .  

They then  examine l o n g e r - t i m e - s e r i e s  f o r  e i g h t  c o u n t r i e s  and 

f i n d  no  obvious p a t t e r n  r e l a t i n g  u r b a n i z a t i o n  and l i t e r a c y  

w i t h  change i n  mother-tongue d i v e r s i t y  i n  most o f  t h e s e  

cases .  Lieberson,  Dal to ,  and Johnston (1975) ex tend  t h e  

t i m e  range and t h e  number of  cases of Lieberson and Hansen 

(1974).  The former paper  conf i rms t h e  f i n d i n g s  of  t h e  l a t -  

ter  pape r  and sugges t s  t h a t  t h e  pr imary exp lana to ry  v a r i a -  

b l e s  o f  change i n  mother-tongue d i v e r s i t y  are t h e  r e l a t i v e  

s i z e s  o f  t h e  language groups w i t h i n  a coun t ry . and  t h e  p o l i t -  

ical  c o n t r o l  of t h e  country  by a language group, i n  s h o r t ,  

c o n t e x t u a l  f a c t o r s  r a t h e r  than  t h e  uniform homogenizing e f -  

fect  o f  economic development. 

T e s t i n 2  - t h e  Economic Reward Theory -- of  t h e  D i f fus ion  -- of  B i -  
l l n g u a l i s m  

Lieberson e t  -- a l .  (1974, 1975) worked w i t h  aggregated 

da t a .  I f  economic development i n f l u e n c e s  t h e  rate of l an-  

guage d i f f u s i o n  i n  c o u n t r i e s ,  it i s  because it a f f e c t s  i n d i -  

v i d u a l  language l e a r n i n g  behavior .  However, few sou rces  of  



d a t a  on i n d i v i d u a l  language l e a r n i n g  o r  language s h i f t  i n  

l a r g e  p o p u l a t i o n s  a t  two o r  more p o i n t s  i n  t i m e  e x i s t .  The 

pooled sample of t h e  1935 and 1970 censuses  i n  Pue r to  Rico 

i s  one of  t h e  ve ry  few sou rces  on second language a b i l i t i e s  

a t  t w o  p o i n t s  i n  t i m e .  

The economic reward theo ry  asserts t h a t  t h e  p r i n c i -  

p a l  reason  people  l e a r n  a  new language i s  t h a t  t h e y  a r e  re- 

warded f o r  it i n  t h e  l a b o r  market .  Reward could  be i n  terms 

of an advantage b i l i n g u a l s  have i n  o c c u p a t i o n a l  placement,  

o r  among t h o s e  i n  s i m i l a r  occupa t ions ,  h i g h e r  e a r n i n g s  f o r  

b i l i n g u a l s ,  n e t  of  o t h e r  f a c t o r s  which a f f e c t  ea rn ings .  An 

advantage i n  occupa t iona l  placement would be s e l e c t i v e  re- 

c r u i t m e n t  of  b i l i n g u a l s  t o  occupa t ions  w i t h  h i g h e r  e a r n i n g s  

and p r e s t i g e  than  o therwise  s i m i l a r  monol inguals  would, on 

t h e  average ,  be r e c r u i t e d  t o .  

I t  i s  assumed t h a t  i f  a t a n g i b l e  reward f o r  b i l i n -  

gual ism per - se e x i s t s ,  word of it w i l l  g e t  around and people  

w i l l  modify t h e i r  behavior  i n  o r d e r  t o  t a k e  advantage of it. 

The v a l i d i t y  of t h i s  assumption could ,  of  cou r se ,  be inves-  

t i g a t e d .  The model i s  t h a t  of a market .  There are two as- 

p e c t s  t o  t h e  s i z e  of t h e  reward f o r  b i l i n g u a l i s m .  F i r s t  i s  

t h e  degree  of d i s c r imina t ion .  i n  f a v o r  o f  b i l i n g u a l s ,  a g a i n s t  

monol inguals ,  The degree  of d i s c r i m i n a t i o n  i s  a m a t t e r  of 

s o c i a l  power. I n  Pue r to  Rico it i s  l i k e l y  t h a t  t h e  degree  

of d i s c r i m i n a t i o n  i n  f avo r  of b i l i n g u a l  e t h n i c  Pue r to  ~ i c a n s  

was g r e a t e r  du r ing  t h e  American c o l o n i a l  pe r iod .  A second 

a s p e c t  of  t h e  reward f o r  b i l i n g u a l i s m  i s  t h e  number of jobs  

t h a t  open up i n  a pe r iod  of t i m e .  Th i s  second f a c t o r ,  i s  
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what t h e  economic reward theory  t a k e s  as t h e  d r i v i n g  f o r c e  

of  t h e  d i f f u s i o n  of  b i l i ngua l i sm.  The advantage o f  b i l i n -  

g u a l s  a t  one p o i n t  i n  t ime i s  a g iven ,  a parameter ,  o f  t h e  

p roces s .  

Data on i n d i v i d u a l  ea rn ings  are n o t  a v a i l a b l e  i n  

t h e  1935 census  of  Pue r to  Rico. Occupation,  whether a pe r -  

son has  a c c e s s  t o  a f l u s h  t o i l e t  a t  home, and t h e  number of  

people  p e r  s l e e p i n g  room a r e  t h e  on ly  measures of soc io-  

economic s t a t u s  common t o  bo th  censuses .  Occupation i s  a 

u s e f u l  c o n t r o l  v a r i a b l e ,  when t h e  q u e s t i o n  i s  r a i s e d  o f  

whether b i l i n g u a l i s m  has  a n e t  e f f e c t  on s t a n d a r d  of  l i v i n g .  

Access t o  a f l u s h  t o i l e t  a t  home and people  p e r  s l e e p i n g  

room are measures of s t anda rd  o f  l i v i n g .  Access t o  a f l u s h  

t o i l e t  ha s  fewer problems as an i n d i c a t o r  of  s t a n d a r d  o f  

l i v i n g  than  people  p e r  s l e e p i n g  room. I t  is  taken  as t h e  

i n d i c a t o r  of s t a n d a r d  of l i v i n g .  The n e t  reward f o r  b i l i n -  

gua l i sm i s  measured i n  p r o b a b i l i t i e s  o f  having a c c e s s  t o  a 

f l u s h  t o i l e t  a t  home. The i n d i c a t o r  may seem a b i t  odd b u t  

it h a s  f a c e  v a l i d i t y  s i n c e  t h e  a l t e r n a t i v e s  are l e s s  com- 

f o r t a b l e  i n  d a i l y  use.  I t  i s  c l o s e l y  a s s o c i a t e d  wi th  income 

i n  1970 and t h e r e  i s  no reason t o  t h i n k  t h a t  would n o t  be 

j u s t  as c l o s e l y  a s s o c i a t e d  wi th  income i n  1935. 

There are o t h e r  sou rces  of  re inforcement  f o r  l a n -  * 

guage l e a r n i n g  b e s i d e s  a t t empt ing  t o  r e a p  a reward i n  t h e  

l a b o r  market: g e t t i n g  a long  wi th  people  who speak a d i f f e r -  

e n t  language,  l e a r n i n g  a new language i n  connec t ion  w i t h  a 

job, do ing  w e l l  i n  school  where emphasis i s  p u t  on l e a r n i n g  

a new language,  be ing  a b l e  t o  t r a n s a c t  b u s i n e s s  w i th  a 



bureaucracy wi th  a  working language d i f f e r e n t  from o n e ' s  

own. To show t h a t  it is t h e  economic reward i n  s t a n d a r d  o f  

l i v i n g  r a t h e r  than o t h e r  s o u r c e s  of  re inforcement  t h a t  ex- 

p l a i n s  language l e a r n i n g ,  t h e s e  o t h e r  f a c t o r s  o r  t h e i r  i n d i -  

cators have t o  be c o n t r o l l e d  f o r .  

A number of hypotheses  can be deduced from t h e  eco- 

n a r k  reward theo ry  of t h e  d i f f u s i o n  of b i l i n g u a l i s m  and 

t e s t e d .  The f i r s t  hypo thes i s  i s  t h a t  t h e r e  should be a n e t  

reward f o r  b i l i n g u a l i s m ,  s i n c e  it has  been on t h e  i n c r e a s e  

i n  P u e r t o  ~ i c o .  Angle (1976b) has  shown t h a t  t h e r e  i s  t h i s  

k ind  o f  reward i n  1970, b u t  it remains  t o  be seen  w h e t h e r ' i t  

e x i s t s  i n  ' t h e  pooled 1935-1970 d a t a .  A second deduct ion 

from t h e  economic reward theo ry  of  t h e  d i f f u s i o n  of b i l i n -  

gual ism i s  t h a t  i f  t h e r e  i s  change i n  t h e  occupa t iona l  

s t r u c t u r e  i n  t h e  d i r e c t i o n  of c r e a t i n g  more h ighe r  paying,  

h i g h e r  p r e s t i g e  jobs ,  and i n c r e a s i n g  t h e  s i z e  of t h e  l a b o r  

f o r c e ,  t h i s  change w i l l  e x p l a i n  a l l  o r  a good p a r t  of t h e  

change i n  b i l i n g u a l i s m ,  n e t  of t h e  e f f e c t  of changes i n  so- 

c ia l  background v a r i a b l e s  which a f f e c t  bo th  b i l i n g u a l i s m  

and occupa t iona l  placement. An expansion of t h e  l a b o r .  

f o r c e ,  p a r t i c u l a r l y  i n  whi te  c o l l a r  jobs ,  i s  l i k e l y  t o  draw 

more people  i n t o  cons ide r ing  upward s o c i a l  m o b i l i t y  a s  a 

real  p o s s i b i l i t y  and what t hey  might  do t o  g i v e  themselves 

a compet i t ive  advantage. 

A t h i r d  deduct ion from t h e  economic reward theory  

i s  t h a t  t h e s e  p r e d i c t e d  r e l a t i o n s h i p s  w i l l  be l a r g e r  i n  

magnitude f o r  t h e  younger h a l f  o f  t h e  popu la t ion  under 

s tudy .  The reasoning  f o r  t h i s  hypo thes i s  i s  t h a t  young 



people have more of an opportuni ty t o  become b i l i n g u a l ,  

through schooling,  t r a v e l ,  o r  s e r v i c e  i n  t h e  armed fo rcds ,  

than o l d e r  people. Angle (1975)  shows t h a t  t h e  l e v e l  of 

b i l ingua l i sm of  most cohor ts  becomes s t a t i o n a r y  a f t e r  t h e  

cohort  becomes o l d e r  than 25. Younger a d u l t s  are f r e e r  of 

family o b l i g a t i o n s ,  h a b i t s ,  c u r r e n t  occupat ions,  etc., and 

can make use of an advantage i n  occupat ional  placement. 

The occupat ional  d i s t r i b u t i o n  of the  o l d  i s  t o  some e x t e n t  

a v e s t i g e  of cond i t ions  e x t a n t  when they  w e r e  younger and 

en te red  t h e  l a b o r  market ( c f .  Carlsson and Karlsson, 1970) .  

The occupat ional  d i s t r i b u t i o n  of the  young i s  much more 

l i k e l y  t o  be a response t o  r e l a t i v e l y  c u r r e n t  cond i t ions  

i n  t h e  l abor  market than is t h e  occupat ional  d i s t r i b u t i o n  

of t h e  o ld .  



Puer to  Rico as a Case Study 

Pue r to  Rico could be an independent  count ry  i f  i t s  

e l e c t o r a t e  s o  chose. S i m i l a r  s o c i e t i e s  such a s  Cuba o r  t h e  

Dominican Republic are. I t  p r e s e n t l y  is  a United S t a t e s  

"Commonwealth," which means i n  l a w  and p r a c t i c e  t h a t  it i s  

cons ide rab ly  more autonomous t h a n  a U.S. s t a t e  b u t  i s  s t i l l  

dependent on t h e  U.S. f e d e r a l  government f o r  f i n a n c i a l  a i d  

and many governmental s e r v i c e s .  I t  i s  s u b j e c t  t o  f e d e r a l  

l a w  as any of t h e  s t a t e s  a r e ,  b u t  does  n o t  elect  r ep re sen ta -  

t i v e s  t o  t h e  U.S. Congress,  t h e  l e g i s l a t u r e  t h a t  makes t h o s e  

laws. I t  has  a n a t i o n a l  i d e n t i t y  ( c f .  Maldonado-Denis, 1972; 

Lewis, 1974) .  I t  i s  e t h n i c a l l y  f a i r l y  homogeneous. Main- 

l a n d e r s  r e p r e s e n t  on ly  s e v e r a l  pe rcen tage  p o i n t s  o f  t h e  pop- 

u l a t i o n  (U.S. Bureau of  t h e  Census, 1963: 33) and many of  

t h e s e  are t r a n s i e n t  (Hi rsbrunner ,  1971:26). Near ly  eve ry  

e t h n i c  Pue r to  Rican who i s  n o t  a r e t u r n  migrant  from t h e  

mainland, and many who are, have Spanish a s  a mother-tongue. 

S e v e r a l  s t u d i e s  done f o r  t h e  San Juan S t a r ,  t h e  Eng l i sh  l an -  

guage d a i l y  newspaper, show t h a t  i n  1970 and 1973 w e l l  over  

f o u r - f i f t h s  of s u b s c r i b e r s  spoke Spanish a t  home ( s t a n f o r d  

Klapper Assoc i a t e s ,  1970, 1973) . What i s  remarkable about  

t h i s  f i g u r e  is  t h a t  t h e  r e a d e r s h i p  of  t h e  San Juan S t a r  i n -  

c ludes  mainlanders  and e t h n i c  P u e r t o  ~ i c a n s  who would be 

t h e  most l i k e l y  t o  s h i f t  t o  Engl i sh .  I f  f o u r - f i f t h s  of 

t h i s  group speak Spanish a t  home, it i s  a v i r t u a l  c e r t a i n t y  

t h a t  s h i f t  t o  Engl i sh  i s  n e g l i g i b l e  i n  t h e  popu la t ion  a s  a 

whole. Pue r to  Rico can be cons ide red  a country  and t h e  

d i f f u s i o n  of  b i l i n g u a l i s m  i n  E n g l i s h  t h e r e  can be  compared 



t o  o t h e r  cases o f  language d i f f u s i o n  i n  n a t i o n a l  s o c i e t i e s  

d i scus sed  by Meillet (1928) . Deutsch (19661, o r  L ieberson  

e t  a l .  (1974, 1975) .  -- 
Like s o  many c a s e s  of language d i f f u s i o n ,  t h e  s p r e a d  

of Engl i sh  i n  P u e r t o  Rico hegan wi th  conquest .  American 

t roops  occupied t h e  i s l a n d  i n  1898. A f t e r  two y e a r s  o f  m i l -  

i t a r y  government, a c o l o n i a l  government was organized .  Its 

head was a governor  appointed by t h e  U.S. P r e s i d e n t .  A l eg -  

i s l a t u r e  w i th  some powers w a s  a l s o  organized.  The c o l o n i a l  

government moved q u i c k l y  t o  set up a system of mass p u b l i c  
f 

educa t ion .  One o f  t h e  main g o a l s  of t h e  p u b l i c  s c h o o l  cur -  

r iculum w a s  t h e  t e a c h i n g  of  Engl i sh .  This  g o a l  w a s  p ro-  

moted over  o t h e r s  t o  an absurd degree  (cf .  Osuna, 1923: 222).  

Thus, i n  r u r a l  areas where c h i l d r e n  went t o  s c h o o l  f o r  a 

yea r  o r  two, i f  a t  a l l ,  P u e r t o  Rican t e a c h e r s  whose command 

of Engl i sh  w a s  weak w e r e  r e q u i r e d  t o  use  Eng l i sh  as t h e  l an -  

guage of  i n s t r u c t i o n  t o  young c h i l d r e n  who knew no E n g l i s h  

a t  a l l  ( c f .   is S o u f f r a n t ,  1950).  L i t e r a c y  i n  Spanish  

and t h e  fundamentals  of a r i t h m e t i c  could be achieved o n l y  

by t h e  s u b v e r t i n g  of r e g u l a t i o n s .  A s  Pue r to  Ricans  came t o  

have more of a s a y  i n  t h e  p u b l i c  s choo l  cur r icu lum,  t h e  u s e  

of Engl i sh  a s  t h e  language of  i n s t r u c t i o n  w a s  p r o g r e s s i v e l y  

de-emphasized u n t i l  i n  1948, t h e  f i r s t  Commissioner of Edu- 

c a t i o n  appointed by a governor e l e c t e d  by t h e  people  of  

Pue r to  Rico a b o l i s h e d  ~ n g l i s h  as a language of  i n s t r u c t i o n  

i n  p u b l i c  s choo l s  (Wagenheim, 1970  : 103) . 
American c o l o n i a l  o f f i c i a l s  mainta ined on t h e  whole 

an a loof  a t t i t u d e  toward P u e r t o  Ricans. They u s u a l l y  



r e f u s e d  t o  speak Spanish and u s u a l l y  i n s i s t e d  on be ing  

spoken t o  i n  Eng l i sh  (Lewis, 1963:121). There w a s  l i t t l e  ' 

t o l e r a n c e  f o r  excus ing  any l ack  of  enthusiasm f o r  l e a r n i n g  

o r  speaking Eng l i sh  on t h e  p a r t  of  Pue r to  Ricans (Lewis, 

1963:443) .1  The f i r s t  Pue r to  Rican Commissioner of  Educa- 

t i o n ,  J o s e  Padin,  was f i r e d  by F r a n k l i n  Roosevel t  f o r  r a i s -  

i n g  t h e  grade  l e v e l  a t  which ~ n g l i s h  w a s  r e q u i r e d  a s  t h e  

language of i n s t r u c t i o n .  H i s  s ucces so r ,  J O S ~  Gal la rdo ,  was 

s e n t  a le t te r  o f  appointment which l e f t  no room f o r  doubt 

t h a t  t h e  P r e s i d e n t  expected him t o  s t r e n g t h e n  t h e  Engl i sh  

language program i n  t h e  p u b l i c  s choo l s  (Rodriguez Bou, 

1966:162,163). S e v e r a l  y e a r s  la ter  a le t te r  from I n t e r i o r  

S e c r e t a r y  Harold I c k e s ,  who func t ioned  as t h e  American 

" c o l o n i a l  s e c r e t a r y , "  r e c a l l e d  t h i s  e x p e c t a t i o n  s o  c rude ly  

t h a t  Ga l l a rdo  t h r e a t e n e d  t o  r e s i g n  (Epste in , '  1970: 26) . A 

v i s i t i n g  Sena te  sub-committee i n  -February, 1943, engaged i n  

a b r a s i v e  exchanges w i th  l e a d i n g  members of  t h e  i s l a n d ' s  edu- 

c a t i o n a l  e s t a b l i s h m e n t  on t h e  pace a t  which Eng l i sh  was be- 

i n g  l ea rned  i n  t h e  p u b l i c  s choo l s  (U.S. Congress. Sena te ,  

1943).  The Engl i sh  program of  t h e  p u b l i c  s choo l s  was q u i t e  

p o s s i b l y  t h e  most unpopular f e a t u r e  of d i r e c t  American 

c o l o n i a l  r u l e .  One w i t n e s s  a t  t h e  February 1943 hea r ings  

c a l l e d  t h e  a t t empt  t o  t each  young c h i l d r e n  i n  a f o r e i g n  

language " t h e  crime o f  America" (U .S . Congress. Sena te  , 

The r a t i f i c a t i o n  of t h e  c u r r e n t  P u e r t o  Rican c o n s t i -  

t u t i o n ,  which made P u e r t o  Rico a "commonwealth," d i d  n o t  end 

t h e  r o l e  of government i n  encouraging b i l i n g u a l i s m .  The 



Commonwealth government is  o f f i c i a l l y  b i l i n g u a l  and i s  de- 

pendent  on t h e  U.S. f e d e r a l  government f o r  funds and on t h e  

inves tments  of American b u s i n e s s e s  t o  main ta in  t h e  p rospe r -  

i t y  t o  keep t h e  e l e c t o r a t e  c o n t e n t .  The U . S .  Congress h a s  

h e l d  a i d  t o  educa t ion  funds  ransom t o  a con t inu ing  E n g l i s h  

language program i n  t h e  p u b l i c  s choo l s  (Eps te in ,  1970:144- 

146) .  The e f f o r t s  of  a Commissioner of  Education i n  t h e  

1960 ' s  t o  p reven t  p r i v a t e  s c h o o l s  from t each ing  E n g l i s h  

much more e f f e c t i v e l y  t han  t h e  p u b l i c  s choo l s  were ended by 

t h r e a t s  from U . S .  Congressmen (Lewis, 1963: 221) . P u e r t o  

Ricans are s u b j e c t  t o  t h e  m i l i t a r y  d r a f t .  The U.S. army 

o p e r a t e s  i n  Engl i sh .  The Popular  Democratic P a r t y ,  i n  t h e  

governorsh ip  f o r  most of t h e  t i m e  s i n c e  e l e c t i o n s  f o r  t h e  

p o s i t i o n  have been he ld  i s  committed t o  t e a c h i n g  Eng l i sh  i n  

t h e  p u b l i c  schools .  The S ta tehood  Republican P a r t y ,  i n  t h e  

governorsh ip  f o r  one t e r m  s i n c e  1952, a t t empted  t o  acceler- 

ate t h e  Engl i sh  language program i n  t h e  s choo l s  as a means 

of p r e p a r i n g  P u e r t o  Rico f o r  s t a t ehood .  

Before t h e  l a t e  1940 ' s  t h e r e  w a s  l i t t l e  i n d u s t r y  i n  

P u e r t o  Rico. A g lance  a t  t a b l e  1 shows t h a t  as late as 

1940 a nea r  m a j o r i t y  of t h e  l a b o r  f o r c e  w e r e  i n  a g r i c u l t u r e  

which i n  most cases meant a few weeks of hard ,  poo r ly  p a i d  

work and long s t r e t c h e s  of unemployment du r ing  t h e  o f f  sea- 

son (cf. Steward, e t  a l . ,  1956) . Many of t h e  i n d u s t r i a l  

o p e r a t i v e s  were women who d i d  needlework i n  f a c t o r i e s  o r  on 

a put-out  b a s i s  a t  home ( R o s s ,  1969: 16-17) . The sha rp  

s t r a t i f i c a t i o n  of  t h e  s o c i e t y  i n t o  a s m a l l  a r i s t o c r a c y  and 

a l a r g e  mass o f  r u r a l  poor t h a t  had e x i s t e d  i n  t h e  Spanish  



c o l o n i a l  p e r i o d  cont inued on p a s t  1898. 

The i n t e g r a t i o n  of  Pue r to  R i c o  i n t o  t h e  American 

economy.af te r  1898 brought  changes. ,Sugar companies bought 

up l a r g e  tracts of  l and  and conver ted  them t o  s u g a r  produc- 

t i o n .  P roces s ing  p l a n t s  f o r  suga r ,  roads ,  b r i d g e s ,  p o r t  

faci l i t ies ,  water p u r i f i c a t i o n  p l a n t s ,  sewers, and a ra i l -  

road w e r e  b u i l t .  The U . S . .  f e d e r a l  government b u i l t  a num- 

b e r  of m i l i t a r y  bases .  This  k ind  o f  economic a c t i v i t y  prob- 

a b l y  r a i s e d  t h e  incomes of many P u e r t o  Ricans somewhat, b u t  

it d i d  n o t  t r ans fo rm t h e  s o c i a l  s t r u c t u r e  (Ross, 1969: chap. 

1; W e l l s ,  1969:92). Most of t h e  income g a i n s  by i n d i v i d u a l s  

w e r e  d i l u t e d  by popula t ion  i n c r e a s e .  P u e r t o  Ricans i n  1930 

w e r e  ve ry  l i t t l e  b e t t e r  o f f  t han  t h e y  had been i n  1898 and 

t h e i r  s i t u a t i o n  worsened i n  t h e  Great Depression.  I n  t h i s  

e s s e n t i a l l y  s t a g n a n t  a g r i c u l t u r a l  economy, on ly  t h e  sma l l  

e l i t e  had any need of p r o f i c i e n c y  i n  speaking  Eng l i sh  

(Cebol le ro ,  1945:114-115). They needed it f o r  a p o l i t i c a l  

career or d e a l i n g  wi th  Americans as businessmen (Scheele ,  

1956:28-29,418; Cochran, 1959:83). 

Following.World.War 11, t h e  c o l o n i a l  government and 

la ter  t h e  Commonwealth of Pue r to  Rico provided  s u b s i d i e s  i n  

t h e  form of  t a x  ho l idays  f o r  manufactur ing i n d u s t r i e s  t o  lo-  

cate i n  Pue r to  Rico. I n  t h e  beg inn ing  many of t h e s e  p l a n t s  

were l a b o r  i n t e n s i v e ,  l i t t l e  c a p i t a l  making ample use  of 

cheap hand l abo r .  However, t h e  base of  i n d u s t r i a l i z a t i o n  

broadened du r ing  t h e  1950 's  t o  i n c l u d e  such c a p i t a l  i n t e n -  

s i v e  i n d u s t r i e s  as o i l  r e f i n e r i e s  and pe t rochemica l  p l a n t s .  

Most o f  t h i s  d i r e c t  investment  i s  from U .S. c o r p o r a t i o n s  



( W e l l s ,  1969: 152,153) . 
The P u e r t o  Rican s u b s i d i a r i e s  of t h e s e  c o r p o r a t i o n s  

are o f t e n  managed i n  t h e i r  t o p  p o s i t i o n s  by mainland Amer -  

i c a n s  a t  least u n t i l  a s u i t a b l e  e t h n i c  P u e r t o  Rican i s  

found ( c f .  P u e r t o  Rico, 1966; Hi rsbrunner ,  1971:65). It i s  

q u i t e  conce ivab le  t h a t  t h e s e  mainlanders  might a t t e m p t  t o  

r e c r u i t  b i l i n g u a l s  f o r  t h e i r  whole ope ra t ion .  I n  f a c t ,  

t h e r e  i s  ev idence  of a sho r t age  of  b i l i n g u a l  workers ,  a t  

least i n  t h e  l a te  1950 ' s  (Hancock, 1960:154). Knowles 

(1965:113) as w e l l  as Hancock n o t e  t h a t  many companies a t-  

tempt t o  h i r e  e t h n i c  Pue r to  Ricans who have migra ted  t o  

mainland c i t ies  s i n c e  t h e s e  t end  t o  be  b i l i n g u a l .  Angle 

(1976b) has  shown t h a t  t h e r e  i s  a reward f o r  b i l i n g u a l i s m  

per se i n  t e r m s  o f  advantageous o c c u p a t i o n a l  placement and 

e a r n i n g s  i n  t h e  l a b o r  market i n  P u e r t o  Rico,  b u t  t h a t  f o r  

t h e  l a b o r  f o r c e  t aken  a s  a whole, as opposed t o  s p e c i f i c  

occupa t ions  such as managers and e x e c u t i v e s ,  it appears  

t h a t  mainland-owned companies are no more l i k e l y  t o  r e c r u i t  

and reward b i l i n g u a l s  than a r e  Pue r to  Rican owned companies. 

B i l i ngua l i sm may have become s o  i n s t i t u t i o n a l i z e d  i n  bus i -  

n e s s  ( c f .  Lieberson,  1970: chap. 5 )  and as a marker of 

h i g h e r  s o c i a l  class (Eps te in ,  1966:222) t h a t  l i k e  e x c e s s  

e d u c a t i o n a l  q u a l i f i c a t i o n s ,  it i s  p r e f e r r e d  by employers 

f o r  few s p e c i f i c  reasons .  I n  any e v e n t ,  t h e r e  i s  ample e v i -  

dence t h a t  t h e  n o t i o n  t h a t  a b i l i t y  t o  speak ~ n g l i s h  pays  o f f  

i n  t h e  l a b o r  market  has  taken r o o t  (Angle, 1976a: chap. 6)  . 
Eps te in  (1966: 63) t h i n k s  t h a t  a major f a c t o r  i n  t h e  r a p i d  

growth of  a p r i v a t e  school  system has  been t h e  concern of  



p a r e n t s  t h a t  t h e i r  c h i l d r e n  r e c e i v e  a more r i g o r o u s  i n s t r u c -  

t i o n  i n  Eng l i sh  t han  is  a v a i l a b l e  i n  t h e  p u b l i c  schools .  

Near ly  everyone i n  P u e r t o  R i c o  speaks  Spanish,  s o  

P u e r t o  R i c o  i s  n o t  l i k e  t h e  v a r i o u s  l i n g u i s t i c s  s e c t i o n s  o f  

t h e  Austro-Hungarian Empire, each  c o n t r o l l e d  i n  government 

and b u s i n e s s  by a s i n g l e  mother-tongue group r u t h l e s s l y  en- 

gaged i n  f o r c i n g  a l l  o t h e r  people  t o  l e a r n  and s h i f t  t o  i t s  

language ( I n g l e h a r t  and Woodward, 1967:34,35). There have 

been e lements  o f  t h e  language p o l i c i e s  o f  e a s t e r n  European 

governments i n  Pue r to  Rico, however. During t h e  c o l o n i a l  

p e r i o d ,  t h e  p u b l i c  schools  here used f o r  Americanizat ion 

j u s t  t h e  way t h e  p u b l i c  s choo l s  o f  Hungary w e r e  used f o r  

Magyar izat ion.  White c o l l a r  government employment i n  t h e  

c o l o n i a l  p e r i o d ,  a ve ry  a t t r a c t i v e  career i n  ' ~ u e r t o  Rico a t  

t h e  t i m e ,  r e q u i r e d  b i l i n g u a l i s m .  Mainland c o l o n i a l s  were 

overbear ing  i n  t h e  m a t t e r  of speak ing  Engl i sh ,  b u t  t h e i r  

numbers w e r e  always s m a l l .  J u s t  a t  t h e  moment when main- 

l and  p o l i t i c a l  c o n t r o l  w a s  r e l a x i n g ,  r a p i d  i n d u s t r i a l  growth 

c r e a t e d  systems of reward i n  p r i v a t e  i n d u s t r y ,  c o n t r o l l e d  

as it i s  l a r g e l y  .by mainlanders ,  which could  be used t o  re- 

ward b i l i n g u a l i s m .  I t  is a p p a r e n t  t h a t - t h e y  w e r e  used t h a t  

way b u t  a l s o  t h a t  mainland companies d i d  n o t  g i v e  p r e f e r e n c e  

t o  b i l i n g u a l s  f o r  t h e i r  ' b i l i ngua l i sm per - se more than  d i d  

Pue r to  Rican owned companies. However, a l though  t h e r e  ap- 

p e a r s  t o  be l i t t l e  d i r e c t  i n f l u e n c e  of  mainland Americans 

on t h e  rewards f o r  b i l i n g u a l i s m ,  t h e r e  i s  a c l e a r ,  c l o s e  

r e l a t i o n s h i p  between bi l in .gual ism and s o c i a l  s t r a t i f i c a t i o n :  

t h e  h i g h e r  t h e  s o c i a l  class, t h e  more b i l i ngua l i sm.  Thus, 



a l though  Pue r to  Rico i s  n o t  a  s o c i e t y  d i v i d e d  between t w o  
, .  . $  

mother-tongue groups,  one e l i t e ,  t h e  o t h e r  s u b o r d i n a t e ,  t h e  

model t h a t  u n d e r l i e s  s o  much t h i n k i n g  on language d i f f u s i o n ,  

t h e r e  are i n s t i t u t i o n a l i z e d  economic rewards f o r  speak ing  

Eng l i sh  and reason  t o  expec t  t h e s e  t o  d r i v e  t h e  p r o c e s s  of 

t h e  d i f f u s i o n  of  b i l i ngua l i sm.  

The D a t a  -- 
A 1:1000 sample w a s  drawn of  t h e  l i n e s  of a l l  t h e  

s chedu le s  of t h e  1935 Census of P u e r t o  Rico s t o r e d  i n  N a -  

t i o n a l  Archives ,  Washington, D.C. Each l i n e  i s  e i t h e r  a 

person  o r  a b lank .  No schedules  w e r e  n o t i c e d  miss ing.  

Sampling l i n e s  r a t h e r  t han  people  removed t h e  problem o f  

count ing  people.  Each census  schedule  had a f i x e d  number 

of l i n e s  making coun t ing  between sampled l i n e s  s imple .  The 

expected number o f  people  sampled i n  a 1:1000 random sample 

of l i n e s  i s  1/1000 of t h e  t o t a l  popu la t ion  of  P u e r t o  R i c o .  

One one-thousandth of  t h e  popu la t ion  of  P u e r t o  Rico i n  1935 

accord ing  t o  t h e  p u b l i c a t i o n  based on t h e  1935 S p e c i a l  C e n ~ u s  

is  1,724 (Pue r to  Rico Recons t ruc t ion  Adminis t ra t ion ,  1938: 

35). There are 1,757 people  i n  t h e  sample t h a t  w a s  drawn. 

This  f i g u r e  i s  v e r y  c l o s e  t o  e x p e c t a t i o n .  P r o p o r t i o n s  cal- 

c u l a t e d  from t h e  sample correspond ve ry  c l o s e l y  t o  propor-  

t i o n s  c a l c u l a t e d  from publ i shed  census  s t a t i s t i c s .  For  ex- 

ample, t h e  p e r c e n t  b i l i n g u a l  of t h e  popu la t ion  10 y e a r s  o l d  

and o l d e r  i n  t h e  sample d a t a  is  22.57%. The p e r c e n t  of  t h e  

popu la t ion  10 y e a r s  o l d  and o l d e r  who are b i l i n g u a l  i n  t h e  

pub l i shed  census  f i g u r e s  is 22.93% ( P u e r t o  Rico Reconstruc- 

t i o n  Admin i s t r a t i on ,  1938:32). The few people  n o t  born i n  



P u e r t o  k i c o  and t h o s e  19 and younger a r e  sc reened  ou t .  

Those n o t  born i n  P u e r t o  Rico are removed because i t  i s . t h e  

p a r t  of t h e  popu la t ion  who are l a b o r  f o r c e  age who are of  

i n t e r e s t .  Cases w i t h  miss ing  d a t a  on any v a r i a b l e  were 

dropped. 795 c a s e s  are l e f t  i n  t h e  1935 sample. Most of 

t h e  d i f f e r e n c e  between t h i s  number and 1,757 i s  due t o  t h e  

s c r e e n i n g  o u t  of  young people.  

A 1:1000 sample of t h e  1970 Census of  Popu la t ion  and 

Housing i n  P u e r t o  Rico w a s  t aken  by sub-sampling a p u b l i c  

. - u s e  sample of t h e  " s t a t e  c h a r a c t e r i s t i c s "  f i l e  f o r  P u e r t o  

Rico, produced by t h e  U.S, Bureau of  t h e  Census (1972a) ,  

Th i s  sample has  2,707 cases .  Only people  born i n  P u e r t o  

Rico w i t h  a t  least  one Pue r to  Rican born p a r e n t  are k e p t  t o  

i n s u r e  t h a t  everyone i n  t h e  sample speaks  Spanish n a t i v e l y .  

Those 19 y e a r s  of  age and under are a l s o  sc reened  o u t .  

1278 cases are l e f t  i n  t h e  1970 sample. There are 2,073 

people  i n  t h e  pooled 1935-1970 sample. 

Va r i ab l e s  which can be cons idered  f o r  a pooled sam- 

p l e  of  1935 and 1970 d a t a  a r e  l i m i t e d  t o  t h o s e  t h e  two cen- 

s u s e s  have i n  common. The q u e s t i o n s  asked i n  1935 were f e w  

i n  number. Access t o  a f l u s h  t o i l e t  a t  home i s  used as a 

measure of s t anda rd  of l i v i n g .  L i t e r a c y  i s  an index  t o  edu- 

c a t i o n .  .It  measures a minimal l e v e l  of educa t ion  b u t  s i n c e  

42% of t h e  sample o f  t h e  1935 a d u l t  popu la t ion  w e r e  illit- 

erate, it i s  an a p p r o p r i a t e  measure. Occupation i s  measured 

by a t r ichotomy w i t h  c a t e g o r i e s  'whi te  c o l l a r , '  ' b l u e  co l -  

l a r , '  and ' no  occupat ion. '  1970 Census occupa t ion  codes 

( U . S .  Bureau of t h e  Census, 1972b:lOO-110) w e r e  used t o  code 



occupa t ions  i n  t h e  1935 sample, s o  t h e r e  i s  no c o m p a t i b i l i t y  

problem combining t h e  two d a t a  sets. S i m i l a r l y ,  t h e  1970 

d e f i n i t i o n  of what c o n s t i t u t e s  an urban a r e a  w a s  a p p l i e d  t o  

t h e  1935 census .  S ince  towns back then  tended t o  be  w e l l  

d e f i n e d  geograph ica l ly ,  t h e  d e f i n i t i o n  is e a s y  t o  apply .  

There a r e  a l s o  dichotomous v a r i a b l e s  f o r  age (36 y e a r s  o l d  

o r  younger /older)  , sex ,  a b i l i t y  t o  speak Eng l i sh  (yes/no) , 
( t h e  same q u e s t i o n  w a s  asked i n  bo th  c e n s u s e s ) ,  and t i m e  

(1935/1970). See t a b l e  2 .  

When t h e  q u e s t i o n  is  whether change i n  t h e  occupa- 

t i o n a l  s t r u c t u r e  a f f e c t s  b i l i n g u a l i s m ,  l i t e r a c y  and urban 

r e s idence  are t h e  main c o n t r o l s  f o r  exposure t o  s p e a k e r s  of  

Eng l i sh  and i n c i d e n t a l  re- inforcement  f o r  speak ing  Eng l i sh .  

L i t e r a c y  and urban r e s i d e n c e  a r e  c l o s e l y  a s s o c i a t e d  i n  1970 

w i t h  educa t ion ,  be ing  a v e t e r a n ,  o r  a r e t u r n  mig ran t  from 

t h e  mainland. Hernandez (1967; ~ p p e n d i x )  documents t h e  fac t  

t h a t  i n  1960 r e t u r n  migran ts ,  p a r t i c u l a r l y  t h e  b i l i n g u a l s  

tended t o  s t a y  i n  c i t ies .  C o n t r o l l i n g  f o r  urban r e s i d e n c e  

also c o n t r o l s  f o r  exposure  t o  mainland t o u r i s t s  and bus i -  

nessmen who are concen t r a t ed  i n  urban areas, p a r t i c u l a r l y  

San Juan.  Sex and age are impor tan t  f a c t o r s  a f f e c t i n g  how 

people  e n t e r  t h e  l a b o r  fo rce .  They are a l s o  r e l a t e d  t o  b i -  

l ingua l i sm.  See t a b l e  2 .  Men and t h e  young t end  t o  be more 

b i l i n g u a l  t han  women and t h e  o l d .  L i t e r a c y ,  urban r e s i d e n c e ,  

sex ,  and age as w e l l  as occupa t ion  are c o n t r o l l e d  f o r  when 

t h e  q u e s t i o n  i s  whether i n  1935 o r  1970 n e t  b i l i n g u a l i s m  

f e t c h e s  a  p r i c e  i n  a h i g h e r  s t a n d a r d  of  l i v i n g ,  measured by 

whether a  person  h a s  a c c e s s  t o  a f l u s h  t o i l e t  a t  home. 



s p e c i f i c a t i o n  o f  -- t h e  Models 

The Reward t o  B i l i ngua l i sm per - se 

The f i r s t  q u e s t i o n  t o  be  addressed t o  t h e  d a t a  i s  

whether b i l i n g u a l i s m  per - se has  a reward i n  a h i g h e r  s tand-  

a rd  of l i v i n g ,  t h a t  is, whether n e t  of  f a c t o r s  which might 

be expected t o  a f f e c t  s t a n d a r d  of  l i v i n g ,  such a s  l i t e r a c y ,  

occupat ion,  age,  urban r e s idence ,  b i l i n g u a l i s m  i t s e l f  has  an 

e f f e c t .  S tandard  of  l i v i n g  i s  o p e r a t i o n a l i z e d  as having a 

f l u s h  t o i l e t .  T h i s  q u e s t i o n  i s  answered by comparing two 

log - l i nea r  models. 

Log-l inear  models are sets of  cont ingency t a b l e  m a r -  

g i n a l ~  from which expected f r e q u e n c i e s  f o r  t a b l e  cel ls  can 

be genera ted  ( c f  . Goodman, 1972,1973) . . . The u s u a l  way t o  

d e s i g n a t e  a marg ina l ,  r e f  e r r e d  t o  as a  ' t e r m ,  '' is  t o  a s s i g n  

a letter t o  each  v a r i a b l e ,  such as: A = Access t o  F lush ,To i -  

l e t ,  B = Sex, C = Age, E = L i t e r a c y ,  G = Bi l ingua l i sm,  H = 

Occupation, J = Urban/Rural Residence,  and T = T i m e .  A 

clump of let ters t o g e t h e r  such as BCE i n d i c a t e s  t h a t  t h e  

t h r e e  v a r i a b l e s  Sex, Age, and L i t e r a c y  and a l l  t h e i r  i n t e r -  

a c t i o n s  are be ing  .used t o  g e n e r a t e  expec ted  f r equenc ie s .  

The p a r t i c u l a r  marg ina l s  used t o  gene ra t e  expec ted  f requen- ,  

cies correspond t o  hypotheses about  what e x p l a i n s  v a r i a t i o n  

i n  t h e  f r equenc ie s .  The way t o  tes t  f o r  t h e  s i g n i f i c a n c e  

of a p a r t i c u l a r  t e r m  i s  t o  g e n e r a t e  expec teds  w i thou t  it, 

then  wi th  it, and compare t h e  ch i - square  measures of t h e  

f i t  t o . t h e  a c t u a l  d a t a .  The maximum l i k e l i h o o d  ch i - square  

i s  t h e  measure of f i t .  The d i f f e r e n c e  between t h e  ch i -  

square  of  t h e  f i r s t  model and t h e  ch i - square  of t h e  second 



model i s  i t s e l f  a chi-square  s t a t i s t i c  d i s t r i b u t e d  w i t h  t h e  

d i f f e r e n c e  of t h e  deg rees  of freedom of  t h e  t w o  models. 

This  chi-square  of  t h e  d i f f e r e n c e  i s  used t o  test  t h e  sta- 

t i s t i c a l  s i g n i f i c a n c e  of t h e  t e r m  under examination.  

To tes t  whether n e t  b i l i n g u a l i s m  has  an e f f e c t  on 

s t a n d a r d  of  l i v i n g ,  o p e r a t i o n a l i z e d  a s  whether a person  has  

access t o  a f l u s h  t o i l e t  a t  home, a  number of marg ina l  e f -  

fects need t o  be " f i x e d "  o r  h e l d  i n v a r i a n t ,  because t h e y  are 

n o t  themselves  of i n t e r e s t .  The j o i n t  d i s t r i b u t i o n  of  t h e  

p red ic to ' r  v a r i a b l e s  of Sex, Age, L i t e r a c y ,  B i l i ngua l i sm,  

Occupation,  Urban/Rural Residence and T i m e  i s  of  no i n t e r -  

est. Thus t h e  BCEGHJT t e r n  i s  i n s e r t e d  i n t o  t h e  model. The 

f a c t  t h a t  acces s  t o  a f l u s h  t o i l e t  depends on a number of  

f a c t o r s  o t h e r  than  b i l i n g u a l i s m  needs t o  be c o n t r o l l e d  f o r .  

Thus an ABCEHJ t e r m  i s  i n s e r t e d .  T i m e  i s  n o t  i nc luded  i n  

t h i s  l as t  t e r m  s i n c e  i t  is n o t ,  p r o p e r l y  speaking,  an ex- 

p l a n a t o r y  v a r i a b l e .  

The s t a g e  i s  now set  t o  t e s t  f o r  t h e  Bi l ingua l i sm-  

F lush  T o i l e t  t e r m .  B i l i ngua l i sm,  i f  it has  an e f f e c t ,  w i l l  

have it n e t  of Sex, Age, L i t e r a c y ,  Occupation,  and Urban/ 

Rural  Residence. Model 1 i n  t a b l e  3 does  n o t  have t h e  B i -  

lingualism- lush T o i l e t  t e r m .  I t  i s  t h e  " b a s e l i n e "  model. 

Model 2 does. The ch i - square  of model 2 i s  compared w i t h  

t h a t  o f  model 1. I f  t h e r e  is  a s i g n i f i c a n t  r educ t ion  f o r  

t h e  d i f f e r e n c e  i n  t h e  deg rees  of freedom, then  t h e  B i l i n -  

gualism-Flush T o i l e t  t e r m  i s  s t a t i s t i c a l l y  s i g n i f i c a n t .  In 

f a c t  it is. See t a b l e  3 .  The Bi l ingua l i sm-Flush  T o i l e t  

t e r m  has  a ch i - square  of 108 w i t h  1 degree  of freedom, which 



i s  s i g n i f i c a n t  f a r  heyond t h e  .001 l e v e l ,  and an a d j u s t e d  

p a r t i a l  r - square ,  a measure of how much t h e  t e r m  improves 

t h e  fit of  t h e  b a s e l i n e  model, of -22, i n d i c a t i n g  t h a t  it 

.has  a f a i r l y  l a r g e  e f f e c t .  The lambda c o e f f i c i e n t  between 

t h e  two v a r i a b l e s  shows t h a t  t h e  c a t e g o r i e s  a r e  a s s o c i a t e d  

i n  t h e  expec ted  way, t h a t  i s ,  t h a t  be ing  b i l i n g u a l  i s  asso- 

c i a t e d  w i t h  having acces s  t o  a  f l u s h  t o i l e t ,  and, by impl i -  

c a t i o n ,  o t h e r  m a t e r i a l  advantages.  Th i s  f i n d i n g  conf i rms 

f o r  t h e  pooled 1935-1970 d a t a  what Angle (1976b) found t o  

be t h e  case w i t h  more s t r i n g e n t  c o n t r o l s  f o r  1970 d a t a  

a lone .  

F i r s t  D i f f e r e n c i n g  wi th  Log-l inear  Models: Does Change i n  
Employment and Occupation Explain  Change i n  Bi l ingua l i sm? 

B i l i ngua l i sm a f f e c t s  s t a n d a r d  of  l i v i n g ,  b u t  does  

change i n  t h e  occupa t iona l  s t r u c t u r e  i n  t h e  d i r e c t i o n  of 

more employment, p a r t i c u l a r l y  whi te  c o l l a r  employment, a£- 

feet b i l i n g u a l i s m ?  Bi l ingua l i sm presumably l e a d s  t o  a 

h ighe r  s t a n d a r d  of  l i v i n g  through placement i n t o  h ighe r  

paying occupa t ions  and, among t h o s e  i n  s i m i l a r  occupa t ions ,  

i n  h i g h e r  e a r n i n g s .  Expansion of employment, p a r t i c u l a r l y  

wh i t e  c o l l a r  employment, g e n e r a t e s  more o p p o r t u n i t i e s  t o .  

reward b i l i n g u a l s .  I f  t h e  economic reward theo ry  of t h e  

d i f f u s i o n  of b i l i n g u a l i s m  i s  t r u e  an expansion of  employ- 

ment and whi te  c o l l a r  employment ought t o  be  r e l a t e d  t o  an 

i n c r e a s e  i n  t h e  l i k e l i h o o d  of people  be ing  b i l i n g u a l .  I t  

is  n o t  enough t o  ask i f  changes i n  t h e  occupa t iona l  S ~ ~ U C -  

t u r e  are r e l a t e d  t o  an i n c r e a s e  i n  b i l i ngua l i sm.  What i s  

of i n t e r e s t  i s  whether ho ld ing  c r o s s - s e c t i o n a l  e f f e c t s  

f i x e d ,  a change i n  occupat ion i s  r e l a t e d  t o  a  change i n  



b i l i ngua l i sm- - tha t  i s ,  whether,  a s  f a r  a s  can be ascer -  

t a i n e d ,  a n e t  change i n  occupa t ion  caused a n e t  change i n  

b i l i n g u a l i s m .  

How do w e  know it i s  occupa t ion  caus ing  b i l i n g u a l i s m  

and n o t  v i c e  v e r s a ?  Nearly a l l  writers on t h e  s u b j e c t  of  

language d i f f u s i o n  assume economic determinism. I n  P u e r t o  

Rico, it i s  known t h a t  t h e  i n c e p t i o n  of t h e  development pro-  

gram could n o t  have been i n  any s e n s e  caused by a change i n  

b i l i n g u a l i s m .  The development program w a s  under taken be- 

cause  Pue r to  Ricans wanted a  h i g h e r  s t a n d a r d  of l i v i n g  and 

t h e  U.S. government was n o t  e n t h u s i a s t i c  about  g i v i n g  up i t s  

m i l i t a r y  bases  t h e r e  o r  t h e  Pue r to  Rican market .  None of  

which i s  r e l a t e d  t o  how many people  l e a r n e d  Eng l i sh  d u r i n g  

t h e  p e r i o d  of i n d u s t r i a l i z a t i o n .  

A number of d i f f e r e n t  e f f e c t s  have t o  be he ld  i n -  

v a r i a n t  i n  o r d e r  t o  see whether t h e r e  is  v a r i a t i o n  i n  t h e  

terms o f  i n t e r e s t ,  change i n  t h e  o c c u p a t i o n a l  d i s t r i b u t i o n  

and change i n  b i l i n g u a l i s m ,  e x p r e s s i o n s  s imilar  t o  t h e  d i f -  

f e r ence  i n  a v a r i a b l e  between two consecu t ive  t i m e  p o i n t s ,  

a f irst  d i f f e r e n c e .  Both Occupation and B i l i ngua l i sm a r e  

taken  as dependent on o t h e r  v a r i a b l e s .  Occupation is seen  

as dependent on Sex, Age, and L i t e r a c y ,  and t h e i r  mutual  i n -  

t e r a c t i o n s .  A l l  t h r e e  v a r i a b l e s  a f f e c t  o c c u p a t i o n a l  p l ace -  

ment. Occupation i s  n o t  taken as dependent on U r b a n / ~ u r a l  

Residence s i n c e  bo th  a r e  a  r e s u l t  of  i n d u s t r i a l i z a t i o n .  Bi- 

l i ngua l i sm i s  t aken  as dependent on Sex, Age, L i t e r a c y ,  and 

Urban/Rural Residence. A ~ i l i n g u a l i s m - O c c u p a t i o n  i n t e r a c -  

t i o n  t e r m  i s  added t o  t h e  model t o  ho ld  t h i s  r e l a t i o n s h i p  



i n v a r i a n t .  White c o l l a r - p e o p l e  are more b i l i n g u a l  t han  b l u e  

c o l l a r  people ,  who, i n  t u r n ,  a r e  more b i l i n g u a l  than  people  

w i t h  no occupa t ion .  S ince  t h i s  r e l a t i o n s h i p  i s ' n o t  a t  is'sue, 

it i s  h e l d  i n v a r i a n t .  

The t e r m s  which ho ld  t h e s e  g iven  i n t e r a c t i o n s  and 

t h e  j o i n t  d i s t r i b u t i o n  of p r e d i c t o r  v a r i a b l e s  c o n s t a n t  are: 

BCEJT BCEF BCEGJ GH. Th i s  model, model #3  i n  t a b l e  3 ,  i s  

t h e  b a s e l i n e  model. Model # 4  i n  t a b l e  3  tests whether t h e r e  

i s  a s i g n i f i c a n t  change sin t h e  o c c u p a t i o n a l  d i s t r i b u t i o n  be'- 

tween 1935 and 1970. There is. The lambdas of Occupation 

w i t h  Time(1970) are: - . l o  f o r  ' no  occupa t ion , '  - . l o  f o r  

' b lue  c o l l a r '  and +.20 f o r  'wh i t e  col lar , '  i n d i c a t i n g  t h a t  

unemployment and b l u e  c o l l a r  employment decreased  wh i l e  

whi te  c o l l a r  employment i nc reased .  Model #5  i n  t a b l e  3  

tests whether t h e r e  i s  a s i g n i f i c a n t  change i n . n e t  b i l i n -  

gual ism between 1935 and 1970. There i s  a s i g n i f i c a n t  

change i n  n e t  b i l i ngua l i sm.  I ts  lambda w i t h  Time (1970) , 
.23, i n d i c a t e s  t h a t ,  n e t  b i l i n g u a l i s m  i n c r e a s e d  between 1935 

and 1970. 

Model #6  shows t h a t  adding an Occupation-Time t e r m  

t o  model #5 does  ' no t  s i g n i f i c a n t l y  change i t s  chi-square  , 
which means t h a t  t h e  Occupation-Time t e r m  i s  n o t  s ' tatistic- 

a l l y  independent of t h e  ~ i l i n g u a l i s m - T i m e  t e r m .  Thus, 

b r i n g i n g  i n  causal  imagery, a  change i n  t h e  occupa t iona l .  

' d i s t r i b u t i o n  can be s a i d  to  e x p l a i n  p a r t  of  t h e  change i n  

b i l i n g u a l i s m ,  23% of t h e  change. T h i s  f i n d i n g  w a s  p r e d i c t e d  

by t h e  economic reward theo ry  of t h e  d i f f u s i o n  of b i l i n g u a l -  

i s m  and conf i rms it. However, on ly  p a r t  o f  t h e  change i n  



n e t  b i l ingual i sm,  t h a t  i s ,  b i l ingual i sm n o t  expla ined  by t h e  

o t h e r  p r e d i c t o r  v a r i a b l e s ,  is  accounted f o r .  Three-quarters 

of it i s  st i l l  unexplained. 

Larger E f f e c t s  f o r  Young than f o r  Old 

A t h i r d  deduction from t h e  economic reward theory of 

t h e  d i f f u s i o n  of b i l ingua l i sm i s  t h a t  t h e  measured reward 

f o r  b i l ingua l i sm w i l l  be g r e a t e r  f o r  t h e  younger h a l f  of t h e  

a d u l t  populat ion than f o r  t h e  o l d e r  h a l f ,  who, it i s  theo- 

r i z e d ,  a r e  more s e t t l e d  i n  occupations and more removed from 

t h e  l abor  market. I t  i s  a l s o  p red ic ted  t h a t  change i n  t h e  

occupat ional  d i s t r i b u t i o n  w i l l  have a g r e a t e r  impact over  

' time i n  change i n  n e t  b i l ingual i sm f o r  t h e  young than f o r  

t h e  o l d ,  again f o r  t h e  same reason. The populat ion under 

s tudy was s p l i t  i n t o  two groups, one 20 t o  36 y e a r s  of age, 

t h e  o t h e r  37 and o l d e r .  The appropr ia te  log- l inea r  models 

were f i t t e d  t o  t h e s e  d a t a  h u t  t h e  hypothes is  t h a t  t h e  pre-  

d i c t e d  e f f e c t s  would be l a r g e r  f o r  t h e  younger h a l f  of t h e  

populat ion was n o t  born out .  Perhaps t h e  reason t h a t  t h i s  

t h i r d  hypothesis  i s  n o t  confirmed i s  t h a t  t h e  r a p i d i t y  of 

economic development between 1335 and 1970 was such t h a t  t h e  

premise on which t h e  hypothesis  i s  based, t h a t  t h e  o l d e r  

ha l f  of the  a d u l t  populat ion do no t  change occupat ions,  i s  

a very poor approximation of r e a l i t y .  

Conclusions 

Economic development, however measured, i s  r e l a t e d  

t o  a r i s i n g  l e v e l  of b i l ingua l i sm i n  English among n a t i v e  

speakers  of Spanish i n  Puerto Rico. Every i n d i c a t o r  of 

economic development i s  assoc ia ted  wi th  b i l ingua l i sm i n  t h e  



expected d i r e c t i o n :  t h e  more development, t h e  more b i l i n g u a l -  P 

i s m .  Lieberson et & . I s  (1974,1975) f i n d i n g  t h a t  economic 

development i s  n o t  r e l a t e d  over-t ime t o  a  change i n  mother- ' 

tongue d i v e r s i t y  i n  n a t i o n s ,  and by i m p l i c a t i o n ,  t o  language 

s h i f t ,  has  n o t  been r e p l i c a t e d  i n  P u e r t o  ~ i c o  f o r  t h e  d i f f u -  

s i o n  of  b i l i n g u a l i s m .  On t h e  o t h e r  hand, P u e r t o  Rico does  

i l l u s t r a t e  t h e  p o i n t  t h a t  . i n  t h e  s h o r t  run t h e  r e l a t i o n s h i p  

between economic development and language s h i f t  does  n o t  

f l u c t u a t e  i n  l ocks t ep .  Puer to  Rico h a s  i n d u s t r i a l i z e d  al-  

most w i thou t  language s h i f t .  

Th is  paper  has  p re sen ted  ev idence  t h a t  conf i rms t h e  

economic reward theo ry  of t h e  d i f f u s i o n  of b i l i n g u a l i s m .  

The economic reward theo ry  s tates t h a t  it i s  t h e  r e a l i t y  

and t h e  pe rcep t ion  of  a l a b o r  rnaiket reward f o r  b i l i n g u a l -  

i s m  t h a t  i s  t h e  main de te rminant  o f  t h e  e f f o r t  made t o  be- 

come b i l i n g u a l  i n  t h e  popula t ion  as a  whole, and consequent-  

l y ,  of  t h e  r a t e  a t  which b i l i n g u a l i s m  i n c r e a s e s  i n  t h e  popu- 

l a t i o n .  Cont ro l s  have t o  he a p p l i e d  f o r  s i t u a t i o n s  where 

o t h e r  k inds  of re inforcements  may b e  a t  work. Comparisons 

of l o g - l i n e a r  models f i t t e d . t o  cont ingency t a b l e s  con ta in ing  

a pooled sample o i  t h e  1935-1970 censuses  -of  Pue r to  Rico are 

used t o  e s t a b l i s h  whether' s e v e r a l  e f f e c t s ,  p r e d i c t e d  by t h e  

economic. reward theo ry ,  do e x i s t .  

F i r s t ,  i s  t h e  ques t ion  of w h e t h e r ' n e t  of  o t h e r  fac -  

t o r s  which a f f e c t  bo th  s t anda rd  of l i v i n g  and b i l i n g u a l i s m ,  

b i l i n g u a l s  do en joy  a h ighe r  s t a n d a r d  o f  l i v i n g  than  Spanish 

monolinguals.  They do. Second, i s  t h e  q u e s t i o n  of whether,  

over-t ime,  improvement i n  t h e  o c c u p a t i o n a l  s t r u c t u r e ,  t h a t  



is, h i g h e r  l e v e l s  of  employment, p a r t i c u l a r l y  whi te  c o l l a r  
. , . .  - .  

employment, are r e l a t e d  t o  an i n c r e a s e  i n  b i l i n g u a l i s m .  

More employment, e s p e c i a l l y  i n  whi te  c o l l a r  occupa t ions ,  

o f f e r s  more o p p o r t u n i t i e s  t o  reward b i l i n g u a l s  and ought  t o  

be a cause  of an i n c r e a s e  i n  b i l i ngua l i sm.  Changes i n  o t h e r  

v a r i a b l e s  which a f f e c t  b i l i n g u a l i s m  have t o  be  c o n t r o l l e d  

f o r .  I n  f a c t ,  change i n  t h e  occupa t iona l  s t r u c t u r e ,  n e t  of  

s e v e r a l  c o n t r o l s ,  does e x p l a i n  p a r t  of t h e  change i n  b i l i n -  

gualism, n e t  of  q u i t e  a  few c o n t r o l s .  

The hypo thes i s  t h a t  t h e  p r e d i c t e d  e f f e c t s  of t h e  

economic reward t h e o r y  are l a r g e r  f o r  younger a d u l t s  be- 

cause t hey  are, o r  have been r e c e n t l y ,  more o r i e n t e d  t o  t h e  

l a b o r  market  t han  o l d e r  a d u l t s  was n o t  confirmed. Perhaps  

t h e  premise t h a t  younger a d u l t s  a r e  more o r i e n t e d  t o  t h e  

l a b o r  market  t h a n . o l d e r  a d u l t s  was n o t  v a l i d  i n  P u e r t o  Rico 

between 1935 and 1970. 



Table  1. Occupa t iona l  D i s t r i b u t i o n  of t h e  Employed 
Labor Force,  Pue r to  R i c o  ( i n  pe rcen tages )  a 

Major Occupat ional  Groups 

p r o f e s s i o n a l ,  t e c h n i c a l ,  
and kindred  

managers 

sales workers 

clecicals . 

crafitsmen, ' foremen, 'and 
Mindred 

o p e r a t i v e s  

l a b o r e r s  

f arxners 
farm laborers 

service workers - 
p r i 9 a t e  household 

workers 

a Base ( 5 1 2 ) b ( 5 0 6 , 9 4 2 ) C ( 5 5 4 , 6 9 1 ) C ( 5 4 4 , 2 6 4 1  (591,619) 

a ~ o u r t c e s  : 
1935: 1: 1000 sample of  1935 .census  of popu la t ion  
1940: U.S. Bureau o f  t h e  Census, 1953: table 26. 
1950: " 11 

1960: U.S. Bureau of t h e  Census, 1972: t a b l e  39. 
1970: " I1 

bsaxnple d a t a ,  anyone w i t h  an occupa t ion  is inc luded .  

'total o f  t h o s e  r e p o r t i n g '  an occupat ion.  



T a b l e  2. M a r g i n a l s  a n d  P e r c e n t  B i l i n g u a l  i n  E n g l i s h  f o r  
N a t i v e  Born  P o p u l a t i o n ,  20 Years +, P u e r t o  ~ l c o ~  

D i s t r i -  % B i l i n g u a l  D i s t r i -  % B i l i n g u a l  
b u t i o n .  i n  E n g l i s h  b u t i o n  i n  E n g l i s h  

L i t e r a c y  
Y e s  
no. 

Age 
20 t o  36 5 6 . 1  21 .1  45.0 49.9 
37 a n d  older 43.9 6 .0  55.0 31.7 

100 .0  100.0  

S e x  
me, 1 - c;n-c) 
i i 1aAc 

f e m a l e  

~ c c u ~ a t i o n  
w h i t e  co l la r  7.0  51 .8  18 .5  73.8  
b l u e  c o l l a r  48.3  9 .9  41.2 36.9 
n o  occu- 

p a t i o n  44.7 
100 .0  

Urban R e s i d e n c e  
u r b a n  31.8  24.9 57.5  51.0  
r u r a l  68.2  9 .6  42.5  24.9 

100 .0  100 .0  

A c c e s s  t o  F l u s h  
T o i l e t  

13 .8  42.7 66 .7  51.3  . Y e s  
86.2 10 .0  - 33.3 1 7 . 1  n o  

100 .0  100 .0  

Time 
14 .5  * * 1 9 3 5  38.4 

1970  * * 61.6 39.9 

a ~ o u r c e  is  a p o o l e d  1:1000 s a m p l e  o f  1 9 3 5  a n d  1970  censuses 
o f  p o p u l a t i o n  i n  P u e r t o  R i c o .  N o f  s a m p l e  i s  2 ,073 .  A l l o -  
c a t e d  d a t a  are u s e d  i n  1970  s ample .  

b i n d i c a t e s  table  e n t r y  d o e s  n o t  e x i s t .  



Table  3 .  Comparisons of ,Log-l inear Models t o  T e s t  t h e  Sig-  
n i f i c a n c e  of  P a r t i c u l a r  Terms, Pooled 1935, 1970 
Census Data, Pue r to  R i c o  N = 2 , 0 7 3 ~  

v a r i a b l e s  code l e t t e r  number of  categor ies  
Access t o  F lush  T o i l e t  A 

a t  Home 
Sex I3 

Age 
L i t e r a c y  
B i l i ngua l i sm G 2 
Occupation II  3 
Urban/Rural Residence J 2 
Time T 2 

models ( f i t t e d  marg ina l s )  x2 d . f . c  pd a d j u s t e d  p a r  
t i a l  r - square  

1. BCEGHJT ABCEHJ 478 144 c.001 

2  BCEGHJT .ABCEHJ AG 370 143 <*O01 

Bi l ingual ism-Flush T o i l e t  
t e r m ,  AG, (model#2 vs .  model 

. #I) 108 1 K.001 -221  
3. BCEJT BCEH BCEGJ GH 

4. BCEJT BCEH BCEGJ GH HT 

. 5. BCEJT BCEH BCEGJ GH GT 183 125 C.001 

6.  BCEJT BCEH BCEGJ GH GT HT 179 123 c.001 
Occupation-Time t e r m ,  HT, 
,(model # 4  v s .  model #3)  18 2 c.001 .059 
Bilingualism-Time t e r m ,  GT, 
(model #5  vs .  model #3)  G O  1 C.001 .241 

Evidence t h a t  Occupation-Tine 
t e r m ,  HT, i s  n o t  independent 
of Bilingualism-Time term, GT, 
(model 86 vs .  model #5 )  4 2  >.5' -006 

a 
Models are f i t t e d  t o  cont ingency t a b l e s  de f ined  by t h e  cate- 
g o r i e s  of  on ly .  t h e  v a r i a b l e s  s p e c i f i e d  . i n  t h e  model. 

bmaximum l i k e l i h o o d  chi-square  

'degrees of  freedom 

d s i g n i f i c a n c e  l e v e l  of  chi-square  

ead jus t ed  p a r t i a l  r -square  = ( ~ ~ / d f ~ - X ~ / d f ~ )  / (Xo/df o)  r where 

Xo i s  ch i - square  of model w i th  t h e  term and X1 i s  t h e  c h i -  

square  of t h e  model w i th  t h e  t e r m ,  and s.0 on f o r  t h e  degrees  
of freedom, d f .  
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