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A b s tra c t

The E f f e c t  of In fo rm a tio n  ab o u t S en ten ce  R e fe r e n ts  on C h i ld r e n 's  

O b se rv a tio n a l L earn in g  o f a  S y n ta c t ic  R ule

by

Susan S p ie s  M orgulas 

A d v ise r: P ro fe s s o r  B arry  J .  Zimmerman

The p r e s e n t  r e s e a r c h  fo cu sed  on exam ining th e  e f f e c t iv e n e s s  of 

v e r b a l  m odeling  in  p rom oting  com prehension o f a  s y n ta c t ic  r u l e .  The 

p rim ary  p u rp o se  of th e  s tu d y  was to  t e s t  th e  h y p o th e s is  t h a t  re c e iv in g  

in fo rm a tio n  ab o u t th e  c o n te n t  of m odeled p a s s iv e  s e n te n c e s  h e lp s  

c h i ld r e n  to  u n d e rs ta n d  th e  m eaning o f th o s e  s e n te n c e s  and to  induce 

th e  s y n ta c t i c  r u l e  g o v e rn in g  them . The second p u rp o se  was to  r e p l i c a t e  

B row n 's (1976) f in d in g  t h a t  m odeling  supplem ented w ith  c o n c re te  e n a c tiv e  

r e f e r e n t s  le a d s  to  s y n ta c t i c  r u l e  l e a r n in g .

N u rse ry  sc h o o l c h i ld r e n  w ere p r e te s t e d  f o r  com prehension  of 

r e v e r s i b l e  p a s s iv e s .  C h ild re n  f a i l i n g  to  d e m o n s tra te  com prehension 

s k i l l  w ere random ly  a s s ig n e d  to  one o f fo u r  e x p e rim e n ta l c o n d itio n s  

o r to  a no-m odeling  c o n t r o l  c o n d i t io n .  C h ild re n  in  th e  e x p e rim en ta l 

c o n d i t io n s  r e c e iv e d  m odeling  t r e a tm e n t .  They h ea rd  p a s s iv e  sen ten c es  

embedded in  a  n o v e l s to r y  w hich c o n ta in e d  no e x t r a - s y n ta c t i c  c lu e s  to  

s e n te n c e  m eaning .

B e fo re  m odeling , c h i ld r e n  in  th e  r e l e v a n t  in fo rm a tio n  c o n d itio n s  

l i s t e n e d  to  d e s c r ip t io n s  o f  th e  d i s p o s i t i o n s  and p ro b a b le  b eh av io r of 

th e  g ram m atica l a g e n ts  and o b je c ts  o f  th e  m odeled s e n te n c e s .  Y oungsters 

in  th e  i r r e l e v a n t  in fo rm a tio n  c o n d i t io n s  h eard  in fo rm a tio n  ab o u t th e  

s to r y  c h a r a c te r s  b u t i r r e l e v a n t  to  th e  a c t io n s  d e s c r ib e d  by th e  model.
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M odeling w ith  enactm ent s u b je c t s  w atched th e  model u s e  to y s  to  

d e m o n s tra te  th e  a c t io n s  named in  th e  modeled s e n te n c e s .  The 

p re se n c e  or ab sen ce  of enactm ent was f a c t o r l a l l y  v a r ie d  w ith  th e  

two ty p e s  of p r io r  in fo rm a tio n . One p o s t t e s t  a s s e s s e d  c h i l d r e n 's  

u n d e rs ta n d in g  of th e  s to r y  s e n te n c e s .  Two a d d i t io n a l  p o s t t e s t s  

m easured t r a n s f e r  of le a r n in g .

The d a ta  w ere an a ly zed  in  a m u l t i v a r i a t e  a n a ly s i s  of c o v a r ia n c e  

w ith  p r e t e s t  s c o re  a s  th e  c o v a r i a te .  A s e r i e s  of com parisons betw een 

c h i ld r e n  in  th e  m odeling  c o n d i t io n s  and th e  no-m odeling c o n t r o l s  was 

a l s o  m ade. The p a t t e r n  o f r e s u l t s  le a d s  to  th e  c o n c lu s io n  th a t  th e  

co m b in a tio n  of p r i o r  r e le v a n t  in fo rm a tio n  and en ac tm en t, and n o t 

e i t h e r  v a r i a b l e  a lo n e ,  c o n s t i tu te d  th e  c r u c i a l  f a c to r  in  s y n ta c t ic  

r u l e  le a r n in g .  The r e s u l t s  a r e  d is c u s s e d  in  te rm s b o th  of th e  sub­

p ro c e s s e s  h e ld  by s o c i a l  le a rn in g  th e o ry  to  be a c t iv a te d  d u rin g  

le a rn in g  by o b s e rv a tio n  and of th e  s o c i a l  le a rn in g  r e s e a r c h  on 

la n g u ag e  s k i l l s .  Im p l ic a t io n s  f o r  e d u c a tio n  a r e  a l s o  d is c u s s e d .
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CHAPTER I  

In tro d u c t io n

E d u ca to rs  have become in c re a s in g ly  concerned abou t th e  ap p aren t 

d e c l in e  in  c h i ld r e n ’s  l i t e r a c y .  The n a t io n a l  d e c re a se  In  s c o re s  on 

s ta n d a rd iz e d  t e s t s  of re a d in g  com prehension has  re c e iv e d  much p u b l i c i ty .  

R em edial re a d in g  and w r i t in g  c o u rse s  f o r  h ig h  sch o o l and c o l le g e  s tu d e n ts  

p r o l i f e r a t e .  P a r e n ts ,  e d u c a to rs  and p s y c h o lo g is ts  c i t e  such reaso n s  

f o r  poor perfo rm ance on re a d in g  and w r itin g  ta s k s  a s  e x c e s s iv e  view ing 

o f t e l e v i s i o n  and d e f ic ie n c i e s  in  e a r ly  ch ildhood  and e lem en ta ry  schoo l 

p rogram s. T here i s  no consensus concern ing  th e  e x te n t  to  w hich th e se  or 

any o th e r  f a c t o r s  c o n t r ib u te  to  th e  problem . However, many ed u c a to rs  

and p s y c h o lo g is ts  do a g re e  t h a t  com petence in  o r a l  language i s  th e  

fo u n d a tio n  on which th e  secondary  s k i l l s  of re a d in g  and w r i t in g  a re  

b u i l t  ( F r o s t ,  1968 ). In  th i s .v ie w ,  p ro c e ss in g  w r i t t e n  t e x t  r e q u ir e s  

t h a t  c h i ld r e n  f i r s t  u n d e rs ta n d  w ell-fo rm ed  speech . And to  communicate 

e f f e c t iv e l y  in  w r i t in g ,  c h i ld re n  m ust f i r s t  le a rn  to  speak  c l e a r ly  and 

p r e c i s e ly .  A good g ra s p  of grammar i s  a p rim ary  re q u ire m e n t.

How th e n  do c h i ld r e n  g a in  c o n t ro l  of th e  grammar o f t h e i r  n a t iv e  

language? I t  i s  t h i s  q u e s tio n  to  which th e  p re s e n t  s tu d y  i s  a d d re sse d . 

Grammar c o n s i s t s  o f two s u b a re a s , morphology and s y n ta x . The p re se n t 

paper fo c u se s  on s y n ta x , th e  s e t  of r u l e s  govern ing  th e  r e l a t i o n  among 

words w ith in  a  s e n te n c e .

S in ce  th e  m id -1960s, numerous s o c ia l  le a rn in g  s tu d ie s  have 

d em onstra ted  t h a t  v e rb a l  m odeling o f s y n ta c t ic  s t r u c tu r e s  can e x e rt 

a  pow erfu l in f lu e n c e  on th e  form and com plex ity  of c h i ld r e n 's  language . 

T h is  r e s e a rc h  has  shown th a t  h e a r in g  an a d u l t  model r e p e a te d ly  u se  a 

g iv e n  s y n ta c t ic  s t r u c t u r e  s t ro n g ly  a f f e c t s  th e  freq u en cy  w ith  which
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t h a t  s t r u c t u r e  su b se q u en tly  ap p ea rs  in  th e  c h i l d 's  speech . Only r e c e n t ly ,  

how ever, have r e s e a r c h e r s  begun to  a sk  w hether c h i ld re n  le a rn  new 

language r u l e s  th ro u g h  m o deling . T h is  r e s e a rc h  has been d ire c te d  

a s  d e te rm in in g  how m odeling a f f e c t s  new le a rn in g  b o th  in  th e  re c e p tiv e  

and p ro d u c tiv e  m odes. E v idence from s o c ia l  le a rn in g  s tu d ie s  w i l l  be 

rev iew ed . O b se rv a tio n a l s tu d ie s  of c h i ld  language and p a re n t-c h ild  

in t e r a c t io n s  w i l l  be  d is c u s s e d  w here r e l e v a n t .  Answers to  th e  fo llow ing  

two q u e s tio n s  w i l l  be so u g h t: 1) Do c h i ld r e n  le a r n  to  produce new

s y n ta c t ic  s t r u c t u r e s  by im ita t in g  th e  speech  o f a d u l t  models? 2) Does 

v e rb a l  m odeling te a c h  c h i ld r e n  to  comprehend new s y n ta c t ic  s t ru c tu re s ?
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CHAPTER I I  

L i t e r a t u r e  Review 

The S o c ia l  L earn ing  View of Im i ta t io n

Some s tu d e n ts  of c h i ld  language ( e . g . ,  M cN eill, 1970j E rv in , 1964; 

F r a s e r ,  B e l lu g i ,  & Brown, 1963) have argued t h a t  im i ta t io n  does n o t 

p la y  a  m ajor r o l e  in  th e  a c q u i s i t i o n  of grammar ( c . f . ,  Bloom, Hood,

& Lightbow n, 1974). T h is  v iew  i s  based on f in d in g s  from developm ental 

p s y c h o l in g u is t ic  s tu d ie s  in  w hich im ita t io n  was narrow ly  d e fin e d  a s  a 

m atching  o f b o th  th e  form and th e  c o n te n t o f a  m o d e l 's  speech . D isc u ss io n s  

of th e s e  s tu d ie s  can be found e lsew here  (Sherman, 1971; W hitehurst &

V a s ta , 1975; Brown, 1979; R o se n th a l & Zimmerman, 1978), However, th e  

c h ie f  p s y c h o lin g u is t ic  o b je c t io n  to  im ita t io n  as  an a c q u is i t io n  s t r a te g y  

b e a rs  r e p e t i t i o n  b ecau se  i t  p ro v id e s  th e  background f o r  unders tan d in g  

an im p o rtan t d i s t i n c t i o n  betw een two ty p e s  of im i ta t io n ,

T y p ic a lly ,  p s y c h o lin g u is ts  no ted  th a t  c h i ld r e n  a c q u ire  th e  a b i l i t y  

to  c r e a te  se n te n c e s  w hich have never been m odeled f o r  them. T h ere fo re , 

i t  m ust be  t r u e  t h a t  th e  p ro d u c t of language le a rn in g  i s  a  s e t  of r u le s  

f o r  composing new se n te n c e s  and n o t a s e t  of p re v io u s ly  heard  u t te r a n c e s  

which th e  c h i ld  comes to  r e p e a t .  Bandura (Bandura & H a r r is ,  1966) argued 

th a t  th e  p s y c h o lin g u is t ic  v iew  r e s te d  on th e  e rro n eo u s assum ption th a t  

v e r b a l  m odeling r e s u l t s  o n ly  in  ex ac t copying of th e  m o d e l's  speech or 

"m im icry ."  A ccording to  B andura, however, m odeling does no t te a c h  th e  

o b se rv e r to  rep ro d u ce  d i s c r e t e  re sp o n se s  to  s p e c i f i c  s t im u l i .  In s te a d ,  

m odeling im p a rts  a b s t r a c t ,  sym bolic in fo rm a tio n  about modeled e v e n ts . 

S p e c i f i c a l ly ,  th e  m o d e l's  a c t io n s  may be co n sid e re d  to  b e  examples of a 

" su p e ro rd in a te  o r g e n e r ic  r u le "  (Zimmerman & R o se n th a l, 1974, p. 29) or 

of a " p r in c ip le  f o r  g e n e ra tin g  novel com binations of re sp o n ses"  (Bandura



Si H a r r i s ,  1966, p . 351). In  th e  s o c ia l  le a rn in g  v iew , m odeling le a d s  

th e  o b se rv e r to  induce  th e  r u l e  ex em p lified  by th e  m o d e l's  d e m o n stra tio n s . 

S o c ia l  le a rn in g  th e o ry  c o n c e p tu a l iz e s  o b s e rv a tio n a l  r u le  le a rn in g  a s  

being  re g u la te d  by fo u r su b p ro c e sse s . These a r e :  a ) a t t e n t i o n a l

p ro c e s s e s  w hich c o n t ro l  th e  p e rc e p tio n  of modeled e v e n ts , b) r e t e n t io n a l  

p ro c e s s e s  by w hich m odeling e p iso d e s  a r e  re p re s e n te d  and s to re d  in  memory, 

c) m otor re p ro d u c tio n  p ro c e s s e s  which In c lu d e  th e  motor s k i l l s  n ece ssa ry  

to  im i ta te  observed  d e m o n s tra tio n s , and d) m o tiv a t io n a l  p ro c e sse s  which 

d e te rm in e  w hether o r n o t th e  o b se rv e r chooses to  enac t what has  been 

le a rn e d  (B andura, 1977). A ccording to  Bandura, i t  i s  a t t e n t i o n a l  and 

r e t e n t io n a l  p ro c e s se s  which p r im a r i ly  govern th e  a c q u i s i t io n  of new 

r u l e s ,  w hereas m otor re p ro d u c tio n  and m o tiv a t io n a l  f a c to r s  a f f e c t  th e  

p r o b a b i l i t y  t h a t  a new re sp o n se  w i l l  be o v e r t ly  perform ed.

Support f o r  th e  view  th a t  m odeling le a d s  to  r u le  le a rn in g  i s  

p ro v id ed  by s tu d ie s  in  such a re a s  a s  m ora l judgm ents, c o n se rv a tio n  

and co ncep t and d is c r im in a t io n  le a rn in g  (Bandura, 1977; Zimmerman & 

R o se n th a l, 1974). In  th e s e  s tu d ie s ,  i t  was found th a t  when c h i ld re n  

w ere g iv e n  d i f f e r e n t  s t im u l i  th an  th e  m odel, th e i r  p o s ti- tra in in g  

b eh av io r conformed to  th e  same p r in c ip le  a s  governed th e  m o d e l's  

a c t io n s .  T h is  r e s u l t  has been o b ta in e d  on p o s t t e s t s  a d m in is te re d  

in  o th e r  th a n  th e  ex p e rim en ta l s e t t in g  and in  th e  m o d e l's  ab sence .

I t  i s  im p o rta n t t o  n o te  th a t  r u l e  le a rn in g  does n o t n e c e s s a r i ly  

in v o lv e  th e  c h i l d 's  a b i l i t y  to  s t a t e  a r u l e .  R a th e r , i t  i s  in fe r re d  

th a t  a c h i ld  has  le a rn ed  th e  r u l e  from th e  o b se rv a tio n  th a t  th e  

c h i ld  a p p l ie s  th e  r u l e  in  h i s  a c t io n s ,

In  th e  ca se  of s y n ta c t ic  r u le  le a rn in g ,  th e  m odeling s t im u l i  

c o n s is t  of a s e t  of se n te n c e s  of a s p e c i f ic  ty p e . Evidence th a t
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c h i ld r e n  induce  th e  s y n ta c t ic  r u l e  govern ing  a m odel’s speech  comes 

from s tu d ie s  in  w hich c h i ld r e n  im ita te d  th e  form bu t no t th e  c o n te n t 

of th e  m odeled s e n te n c e s .  W h iteh u rs t (W h iteh u rs t & Novak, 1973;

W h iteh u rs t & V as ta , 1975) has  r e f e r r e d  to  t h i s  ty p e  of im ita t io n  a s  

" s e le c t iv e  im i t a t i o n . "  S e le c t iv e  im ita t io n  i s  a  c r u c ia l  concep t 

b ecau se  i t  p e rm its  a d i s t i n c t i o n  betw een e x ac t d u p l ic a t io n  of 

modeled se n te n c e s  and se n te n c e s  w hich a r e  im i ta t iv e  o n ly  in  term s 

of t h e i r  s t r u c t u r e .  S e le c t iv e  im ita t io n  th u s  a v o id s T h e  m ajor- 

p s y c h o l in g u is t ic  o b je c t io n  to  im ita t io n  a s  a s t r a t e g y  f o r  a c q u ir in g  

s y n ta x .

E a r ly  S o c ia l  L earn ing  S tu d ie s  of Syntax M o d if ic a tio n

The f i r s t  a tte m p t to  m odify  th e  syn tax  of c h i ld r e n ’s  speech  was 

made by Bandura and H a r r is  (1966 ). The in v e s t ig a to r s  sough t to  

in f lu e n c e  c h i ld r e n ’s  u se  of s e n te n c e s  c o n ta in in g  p r e p o s i t io n a l  p h ra se s  

and se n te n c e s  in  th e  p a s s iv e  v o ic e .  In  th e  f i r s t  ex p e rim en ta l o r 

b a s e l in e  p h ase , th e  second g rad e  s u b je c t s  made up s e n te n c e s  in  re sp o n se  

to  20 common nouns w hich w ere p r in te d  on s e p a ra te  c a rd s .  The b a s e l in e  

m easures w ere th e  number of p a s s iv e  se n te n c e s  and th e  number of p r e p o s i t io n a l  

p h ra se s  which th e  c h i ld r e n  sp o n tan eo u s ly  p roduced . The tre a tm e n t phase 

fo llo w ed  im m ediately  a f te rw a rd . D uring tre a tm e n t,  a l l  s u b je c t s  re c e iv e d  

a  new s e t  of 20 s tim u lu s  w ords. Those y o u n g s te rs  in  th e  m odeling 

c o n d it io n s  heard  th e  m odel u se  13 se n te n c e s  of one t a r g e t  ty p e . Then 

th e  c h i ld  and model to o k  tu r n s ,  in  f i v e - t r i a l  b lo c k s , a t  composing 

s e n te n c e s .  A f te r  a b re a k , th e  same p ro ced u res  were re p e a te d  w ith  th e  

second se n te n c e  ty p e . The o rd e r  in  w hich c h i ld re n  re c e iv e d  p a s s iv e s  

and p r e p o s i t io n a l  p h ra se s  was co u n te rb a la n c e d .
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C h ild re n  in  th e  re in fo rc e m e n t c o n d itio n s  were to ld  th a t  sone 

s e n te n c e s  would ea rn  s t a r s  which cou ld  l a t e r  be exchanged f o r  a 

p r e s e n t .  The c h i ld r e n  w ere to ld  to  f ig u r e  ou t which k in d s  of 

se n te n c e s  m e rite d  s t a r s .  C h ild re n  who re c e iv e d  a  "p ro b lem -so lv in g  

s e t "  w ere a l s o  in s t r u c te d  to  t r y  to  f ig u r e  ou t which se n te n c e s  earned 

s t a r s  and w ere encouraged  to  ea rn  a s  many s t a r s  a s  p o s s ib le  b u t were 

n o t prom ised a p r e s e n t .  T here w ere f i v e  c o n d i t io n s .  S u b je c ts  in  th e  

c o n t ro l  group d id  n o t r e c e iv e  m odeling b u t d id  c o n tin u e  to  g e n e ra te  

s e n te n c e s  to  s tim u lu s  w ords. The o th e r  c o n d itio n s  w ere m odeling , 

re in fo rc e m e n t p lu s  s e t ,  m odeling p lu s  re in fo rc e m e n t and m odeling 

p lu s  re in fo rc e m e n t p lu s  s e t .

Bandura and H a r r is  (1956) found th a t  p r e p o s i t io n a l  p h ra se s  

o ccu rred  more f r e q u e n t ly  th a n  p a s s iv e s  d u rin g  b a s e l in e  and showed a 

g r e a t e r  in c re a s e  a f t e r  m o deling . For p r e p o s i t io n a l  p h ra s e s , th e  

m odeling  p lu s  re in fo rc e m e n t p lu s  s e t  and th e  re in fo rc em en t p lu s  

s e t  c o n d i t io n s  proved to  be m ost e f f e c t i v e .  C h ild ren  produced 

p a s s iv e  s e n te n c e s  o n ly  s l i g h t l y  m ore f r e q u e n t ly  d u rin g  tre a tm e n t 

th a n  d u rin g  b a s e l in e .  An in c re a s e  in  p a s s iv e s  was observed  only  

in  th e  m odeling p lu s  re in fo rc e m e n t p lu s  s e t  c o n d it io n .

In  commenting on th e  r o l e  of m odeling , Bandura and H a r r is  (1966) 

no ted  th a t  re in fo rc e m e n t a lo n e  proved in e f f e c t iv e  w ith  in f re q u e n tly  

o c c u rr in g  s y n ta c t ic  form s; s in c e  many c h i ld re n  never produced p a ss iv e s  

d u rin g  b a s e l in e ,  th e r e  was no re sp o n se  to  r e in f o r c e .  M odeling, however, 

h e lp ed  c h i ld r e n  d is c r im in a te  th e  a p p ro p r ia te  sy n ta x . The in v e s t ig a to r s  

observed  th a t  m odeling seemed to  p la y  a d i f f e r e n t  r o l e  in  m odifying 

re sp o n se  w hich o ccu rred  f r e q u e n t ly  d u rin g  b a s e l in e .  R einforcem ent 

p lu s  s e t  in c re a se d  th e  r a t e  a t  which c h i ld re n  produced p r e p o s i t io n a l



7

p h ra s e s . However, u n le s s  c h i ld r e n  a ls o  re c e iv e d  m odeling , they  tended 

to  c o n tin u e  p roducing  p r e p o s i t io n a l  p h ra se s  when i t  was no longer 

a p p ro p r ia te .  Bandura and H a r r is  proposed th a t  when a p a r t i c u la r  

re sp o n se  t s  w e l l - e s t a b l i s h e d ,  m odeling cues may encourage " f le x ib ly  

a d a p t iv e  b e h a v io r ."

The Bandura and H a r r is  (1966) s tu d y  d id  n o t r e v e a l  th a t  m odeling, 

in  th e  ab sen ce  of re in fo rc e m e n t and i n s t r u c t io n s ,  in f lu e n c e d  sy n tax .

Nor d id  th e  in v e s t ig a to r s  m easure g e n e r a l iz a t io n ,  a lth o u g h  an ecd o ta l 

ev id en ce  of s e le c t iv e  im ita t io n  was o b ta in e d . The stu d y  d id  dem onstra te  

t h a t  v e r b a l  m odeling in  com bination  w ith  o th e r  v a r ia b le s  can a f f e c t  th e  

r a t e  a t  w hich c h i ld re n  p roduce p a r t i c u l a r  se n te n c e  ty p e s .

C a r r o l l ,  R o sen th a l and B rysch (1972) s tu d ie d  changes in  v e rb

te n s e ,  s e n te n c e  s t r u c t u r e  and word u s e .  No re in fo rc em en t was g iven 

and th e  d e s ig n  of th e  Bandura and H a r r is  (1966) s tu d y  was expanded 

to  in c lu d e  a g e n e r a l iz a t io n  p o s t t e s t .  D uring b a s e l in e ,  th i r d  and 

f o u r th  g ra d e rs  composed se n te n c e s  to  d e s c r ib e  a s e r i e s  o f p ic tu r e s .

In  th e  t r a in in g  p h ase , c h i ld r e n  heard  th e  m odel make up sen ten c es  in  

re sp o n se  to  th e  same p ic tu r e s  as w ere used  d u rin g  b a s e l in e .  S ub jec ts  

w ere in s t r u c te d  to  f ig u r e  ou t th e  way in  w hich th e  m o d e l’s sen ten ces  

were th e  same a s  one a n o th e r , A no-m odeling c o n t ro l  group was in c lu d ed .

The ty p e  of s e n te n c e  modeled ( a c t iv e  se n te n c e s  w ith  v e rb s  in  th e

p re s e n t ,  p a s t  o r f u tu r e  p ro g re s s iv e  te n s e )  was a w ith in - s u b je c ts  

v a r i a b le .  D uring th e  im i ta t io n  phase  which fo llow ed  m odeling , 

c h i ld re n  responded  to  th e  o r ig i n a l  s e t  of t r a in in g  c a rd s .  H alf th e  

t r a in e d  c h i ld r e n  re c e iv e d  prom pts b e fo re  th e  im ita t io n  ph ase . In 

th e  g e n e r a l iz a t io n  p h a se , new p ic tu r e s  were p re s e n te d . C h ild re n ’s 

re sp o n se s  w ere sco red  f o r  c o r r e c t  im i ta t io n  of th r e e  a s p e c ts  of th e  

se n te n c e : te n s e ,  s t r u c t u r e  and words.



M odeling in c re a se d  th e  freq u en cy  of each ty p e  of re sp o n se  and 

g e n e r a l iz a t io n  to  new s tim u lu s  m a te r ia ls  was o b serv ed . The s tro n g e s t  

g e n e r a l iz a t io n  e f f e c t  o ccu rred  w ith  th e  more f a m i l i a r  p re s e n t  and 

im p e rfe c t v e rb  form s th an  w ith  th e  f u tu r e  p ro g re s s iv e  te n se  which 

had been f r e q u e n t ly  produced d u rin g  b a s e l in e .  T here was no d e c re a se  

in  s u b je c t s 1 u se  of e i t h e r  th e  p re s e n t  o r p a s t  p ro g re s s iv e  te n s e  from 

im i ta t io n  to  g e n e r a l iz a t io n  and f o r  th e s e  two f a m i l ia r  v e rb  fo rm s, 

prom pts w ere n o t n e c e s s a ry . For th e  f u tu r e  te n s e ,  prompted groups 

o u tsc o re d  unprom pted ones and " c o r r e c t11 re sp o n se s  d e c lin e d  from th e  

im i ta t io n  to  th e  g e n e r a l iz a t io n  p h ase , A com parison of modeled 

s e n te n c e s  and su b je c ts*  re sp o n se s  showed th a t  e x a c t copying was r a r e .

In  b o th  th e  Bandura and H a r r is  (1966) and th e  C a r r o l l  e t  a l .  (1972) 

s tu d ie s ,  s t ro n g e r  p ro c e d u re s  w ere needed to  e l i c i t  im i ta t io n  of 

s e n te n c e  ty p e s  w hich occu rred  r a r e l y  d u rin g  b a s e l in e  th a n  to  e l i c i t  

more common c o n s tru c t io n s .  The two s tu d ie s  a l s o  d i f f e r e d  in  im p o rtan t 

ways. C h ild re n  in  th e  C a r r o l l  e t  a l .  s tu d y  w ere one to  two y e a rs  o ld e r  

th an  th e  Bandura and H a r r is  s u b je c t s  and heard  o n ly  one ty p e  of se n te n c e  

(a lth o u g h  th r e e  v e rb  te n s e s  w ere m o d e led ), Whether b ecau se  o f th e se  

d i f f e r e n c e s  o r f o r  some o th e r  re a s o n , m odeling w ith o u t re in fo rc e m e n t 

proved to  much more e f f e c t iv e  in  th e  C a r r o l l  e t  a l ,  s tu d y  th a n  in  th e  

e a r l i e r  one.

R o se n th a l and W hitebook (1970) sought to  compare th e  r e l a t i v e  

e f f ic a c y  of i n s t r u c t io n s  to  im i ta te  and re in fo rc e m e n t. T h ird  and 

f o u r th  g rad e  c h i ld re n  p a r t i c ip a te d  in  th e  s tu d y . Modeled se n te n c e s  

w ere of th e  noun s u b je c t  -  v e rb  -  noun o b je c t  ty p e . D uring th e  

im i ta t io n  phase which fo llow ed  b a s e l in e ,  a l l  c h i ld re n  ex cep t c o n tro l  

s u b je c t s  w ere a ss ig n e d  e i t h e r  to  an in c e n t iv e  c o n d it io n  o r to  an
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i n s t r u c t io n  c o n d it io n . The in c e n t iv e  c o n s is te d  of th e  prom ise of a 

dime f o r  dong a  "good jo b , "  I n s t r u c t io n s  d ire c te d  c h i ld re n  to  l i s t e n  

to  th e  modeled s e n te n c e s  in  o rd e r to  copy them l a t e r  on. Each resp o n se  

re c e iv e d  s c o re s  f o r  te n s e ,  se n te n c e  s t r u c tu r e  and c o n te n t .

The c o n t ro l  g ro u p , which d id  n o t p a r t i c i p a t e  in  th e  im ita t io n  

p h a se , was su rp a sse d  by b o th  ex p e rim en ta l groups on th e  g e n e r a l iz a t io n  

t e s t .  D uring th e  im ita t io n  p h ase , c h i ld re n  In  th e  in c e n t iv e  c o n d itio n  

re c e iv e d  h ig h e r  c o n te n t s c o re s  th a n  d id  n o - in c e n tiv e  s u b je c t s .  A part 

from  t h i s  one m easu re , no o th e r  d i f f e r e n c e s  among ex p e rim e n ta l g roups 

w ere found d u rin g  e i t h e r  im i ta t io n  o r g e n e r a l iz a t io n .

An in v e s t ig a t io n  conducted  by R o sen th a l and C a r ro l l  (1972) d ep arted  

in  s e v e r a l  r e s p e c t s  from p re v io u s  s tu d ie s .  R o sen th a l and C a r ro l l  

examined a complex se n te n c e  ty p e  c o n ta in in g  th e  p lu p e r f e c t  te n se  ( e . g . ,  

"B ecause th e  team had d e fe a te d  th e  r i v a l s ,  th e  fa n s  c e le b ra te d  th e  

v i c t o r y ." )  and exposed groups of c h i ld re n  r a th e r  than  in d iv id u a l  

s u b je c t s  to  m odeling . In  c o n t r a s t  to  e a r l i e r  s tu d ie s ,  c h i ld re n  were 

r e q u ir e d  to  make w r i t t e n  r a th e r  th a n  o r a l  re sp o n se s .

The in v e s t ig a to r s  compared th e  in f lu e n c e  of " s tro n g "  in s t r u c t io n s  

to  pay a t t e n t io n  to  th e  modeled s e n te n c e s  w ith  "weak" in s t r u c t io n s .  A lso 

s tu d ie d  were th e  e f f e c t s  of o f f e r in g  in v e n tiv e s  and th e  tim e  a t  which 

th e  in c e n t iv e  was o f fe re d  ( e i t h e r  b e fo re  o r a f t e r  m o d e lin g ).

D uring b a s e l in e ,  c h i ld r e n  w ere shown a long l i s t  of a lp h a b e tiz e d  

words and to ld  to  w r i te  12 se n te n c e s  which co n ta in ed  words from  th e  l i s t .  

C h ild re n  In  th e  tre a tm e n t c o n d i t io n s  heard  th e  model say  12 se n te n c e s  and 

w atched him w r i te  each one on th e  b la ck b o a rd . Then th e  se n te n c e s  were 

e ra se d  and th e  c h i ld r e n  w ere a g a in  asked to  w r i te  t h e i r  own se n te n c e s  

u s in g  words on th e  o r ig in a l  l i s t .
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C h ild re n  In  th e  m odeling g roups produced s ig n i f i c a n l ty  more 

complex se n te n c e s  and p lu p e r fe c t  v e rb s  th a n  d id  c o n t r o l s .  On both  

m e asu re s , c h i ld r e n  who re c e iv e d  s tro n g  in s t r u c t io n s  outperform ed 

th o se  who re c e iv e d  weak in s t r u c t io n s .  The roost in t e r e s t in g  r e s u l t  

was t h a t  th e  p rom ise  of rew ard , r e g a r d le s s  of w hether i t  was made 

b e fo re  o r a f t e r  m odeling , f a i l e d  to  a f f e c t  im i ta t io n .

H a r r is  and Hasseraer (1972) n o te d  th a t  a d u l t s  r a r e l y  asked 

c h i ld r e n  to  approach  se n te n c e  c o n s tru c t io n  a s  a fo rm al problem ­

s o lv in g  ta s k .  T h e re fo re , in  o rd e r  to  conform to  n a t u r a l i s t i c  

c o n d i t io n s ,  th e  in v e s t ig a to r s  d id  n o t g iv e  c h i ld re n  e i th e r  in s t r u c t io n s  

to  im i ta te  o r re in fo rc e m e n t f o r  im i ta t in g .  Second and fo u r th  grade 

boys and g i r l s  se rv ed  a s  s u b je c t s .  At each g rad e  le v e l ,  o n e - th ird  

of th e  c h i ld r e n  spoke o n ly  E n g lish  and th e  r e s t  were com petent enough 

in  S pan ish  to  answ er sim p le  q u e s t io n s .  H alf th e  S pan ish -speak ing  

c h i ld r e n  h eard  S pan ish  se n te n c e s  and h a l f  heard  E n g lish  sen te n c e s .

The s tu d y  c o n s is te d  of a b a s e l in e  and an im ita t io n  p h ase . In  

th e  l a t t e r ,  model and s u b je c ts  a l te r n a te d  in  producing  se n te n c e s , 

w ith  th e  m o d e l 's  s e n te n c e s  v a ry in g  in  term s o f com plex ity  and le n g th .

The o rd e r  in  w hich c h i ld r e n  heard  sim p le  and complex se n te n c e s  was 

co u n te rb a la n c e d . Sim ple se n te n c e s  c o n s is te d  of a  s in g le  s u b je c t -v e rb -  

o b je c t  s t r i n g  o r a  s u b je c t - v e r b - p r e d ic a te  s t r i n g .  Complex sen ten ces  

c o n ta in e d  two in d ependen t c la u s e s  o r one independen t and one dependent 

c la u s e .

C h ild re n  used  lo n g e r and more complex se n te n c e s  in  th e  complex 

se n te n c e  c o n d it io n  th a n  in  e i th e r  th e  b a s e l in e  o r th e  sim ple  sen tence  

c o n d i t io n .  C h ild re n  in  th e  c o m p le x - f ir s t  o rd e r  used  longer and more 

complex se n te n c e s  than  th o s  in  th e  s im p l e - f i r s t  o rd e r .  O lder c h i ld r e n 's
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se n te n c e s  w ere lo n g e r th an  th o se  of th e  younger c h i ld r e n ,  b u t no 

d i f f e r e n c e  in  s t r u c t u r a l  com plex ity  betw een th e  two age g roups were 

found . R e g a rd le ss  of th e  language m odeled, m odeling had a s  s tro n g  

an  e f f e c t  on b i l in g u a l  c h i ld re n  a s  on m ono lingual c h i ld r e n .

The H a r r is  and Hassemer (1972) s tu d y  was a p p a re n tly  th e  f i r s t  to  

d e m o n stra te  th a t  m odeling , unaccom panied by e i th e r  in s t r u c t io n s  to  

im i ta te  o r rew ard s , a f f e c t s  th e  le n g th  and com plex ity  of c h i ld r e n 's  

speech . T h is  r e s u l t  was o b ta in ed  w ith  c h i ld re n  who responded to  

d i f f e r e n t  s t im u l i  th a n  d id  th e  m odel.

One group of s tu d ie s  d em onstra ted  th e  e f f e c t  of m odeling on th e  

ty p e s  of q u e s t io n s  c h i ld re n  a sk . A lthough th e se  s tu d ie s  d id  n o t aim 

s p e c i f i c a l l y  a t  m odify ing  th e  u se  of a p a r t i c u l a r  s y n ta c t ic  s t r u c tu r e ,  

a f f e c t in g  changes in  q u e s tio n  ty p e  may r e s u l t  in  a l t e r in g  th e  l i n g u i s t i c  

form  of c h i ld r e n 's  u t t e r a n c e s .

R o se n th a l, Zimmerman, and D urning (1970) s tu d ie d  fo u r  c a te g o r ie s  

of q u e s tio n s :  n o m in a l-p h y s ic a l,  f u n c t io n a l ,  judgm ental and c a u s a l .

Each q u e s tio n  c a te g o ry  was re p re s e n te d  by a  d i f f e r e n t  l i n g u i s t i c  

p a t t e r n .  R e la t iv e  to  b a s e l in e ,  a l l  q u e s tio n  c la s s e s  in c re a se d  

m arkedly  a f t e r  m odeling and g e n e ra liz e d  to  new s t im u l i .  C o n cen tra tin g  

on ly  on c a u s a l  q u e s t io n s ,  H enderson and G arc ia  (1973) w ere a l s o  a b le  to  

m odify  th e  in fo rm a tio n -se e k in g  b eh av io r of s ix - y e a r - o ld  M exican-Am erican 

c h i ld r e n .

R o se n th a l and Zimmerman (1972) sought to  answ er q u e s tio n s  r a is e d  

by th e  R o se n th a l e t  a l ,  (1970) s tu d y . The in v e s t ig a to r s  examined th e  

e f f e c t s  o f v a r io u s  ty p e s  of in s t r u c t io n s  on c h i ld r e n 's  ad o p tio n  of 

modeled v a lu e  judgm ent q u e s t io n s .  Mapping in s t r u c t io n s ,  in  which 

c h i ld re n  w ere to ld  how th e  m o d e l 's  q u e s tio n s  were s im i la r  to  one
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a n o th e r ,  proved to  be th e  m ost e f f e c t iv e  ty p e  of in s t r u c t io n s .  

R e g a rd le ss  of v a r i a t i o n ,  c h i ld r e n  in  a l l  th e  m odeling g roups 

su rp a sse d  t h e i r  b a s e l in e  s c o re s  and exceeded th e  c o n t ro l  group 

s c o re s .

In  summary, th e  r e s u l t s  of ex p e rim e n ta l s tu d ie s  c l e a r ly  

d em onstra ted  th e  power of m odeling a s  a  te c h n iq u e  f o r  m odifying 

th e  sy n ta x  of c h i ld r e n 's  speech . The s o c ia l  le a rn in g  s tu d ie s  showed 

th a t  c h i ld r e n  im ita te d  m odeled se n te n c e s  in  a s e le c t iv e  fa s h io n .  

C h ild re n  exposed to  m odeling g e n e ra te d  se n te n c e s  w hich  m atched th e  

s t r u c t u r a l  a s p e c ts  b u t n o t th e  ex ac t w ording of th e  m o d e l 's  u t t e r a n c e s .  

S e le c t iv e  Im i ta t io n  of New S y n ta c tic  Forms

The e a r l i e s t  s o c ia l  le a rn in g  s tu d ie s  showed th a t  v e r b a l  m odeling 

a f f e c te d  perform ance in  th e  sen se  th a t  i t  in c re a s e d  th e  freq u en cy  w ith  

w hich c h i ld re n  used  s p e c i f i c  s y n ta c t ic  form s in  t h e i r  sp eech . However, 

th e  r e s e a r c h  l e f t  a c r u c i a l  q u e s tio n  unansw ered: P r e c is e ly  what d id

c h i ld r e n  le a rn  from th e  m odeling ex p erien ce?  Did c h i ld r e n  le a rn  

som ething new abou t grammar o r d id  th e y  s im ply  g a th e r  th a t  th e  model 

co n s id e re d  a  p a r t i c u l a r  ty p e  of v e r b a l  b eh av io r  (with. wh ic h  th e y  w ere 

a lre a d y  f a m i l i a r )  to  be a p p ro p r ia te ?  To u n d e rs ta n d  th e  d i f f i c u l t i e s  

invo lved  in  in te r p r e t i n g  th e  r e s e a r c h  f in d in g s ,  two ex p e rim e n ta l 

s i t u a t io n s  shou ld  be  c o n s id e re d . I n  th e  f i r s t ,  some c h i ld r e n  used 

th e  t a r g e t  s e n te n c e  ty p e  d u rin g  b a s e l in e  and in c re a se d  i t s  u s e  a f t e r  

m odeling ( e . g . ,  C a r r o l l ,  e t  a l , ,  1972). These c h i ld re n  may have 

le a rn e d  th a t  th e  ex p e rim en ta l s i t u a t i o n  c a l le d  fo r  th e  u s e  of a 

s t r u c tu r e  w hich  was a lre a d y  w ith in  t h e i r  p ro d u c tiv e  r e p e r t o i r e s .  

However, i t  i s  c le a r  th a t  m odeling d id  n o t te a c h  th e s e  s u b je c ts  a 

new s y n ta c t ic  r u l e .
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In  th e  second s i t u a t i o n ,  some c h i ld r e n  re c e iv e d  b a s e l in e  sco re s  

of z e ro  and a f te rw a rd s  s e l e c t i v e ly  im ita te d  th e  m odel ( e . g . ,  Bandura 

& H a r r is ,  1966). Did th e s e  c h i ld r e n  le a rn  to  produce a  new s tru c tu re ?  

The answ er i s  by no means o b v io u s . Most s tu d ie s  in v e s t ig a te d  th e  

perform ance o f e lem en ta ry  sch o o l c h i ld r e n  who may w e ll  have been 

f a m i l i a r  w ith  th e  t a r g e t  s e n te n c e  s t r u c t u r e  even though th e y  d id  

n o t sp o n tan eo u s ly  p roduce i t  d u rin g  b a s e l in e .  M orgulas and Zimmerman 

(1979) argued th a t  b a s e l in e  m easu res may sim ply  have f a i l e d  to  e l i c i t  

in f r e q u e n tly  used  se n te n c e  ty p e s  l i k e  th e  p a s s iv e .  When p re tre a tm e n t 

m easurem ent i s  in a d e q u a te , th e  m eaning of a ze ro  b a s e l in e  sc o re  i s  

u n c le a r .  Even i f  i t  i s  assumed th a t  new le a rn in g  h a s  o c c u rre d , th e  

n a tu re  of t h a t  le a rn in g  needs to  be s p e c i f i e d .  Did th e  c h i ld  le a rn  

to  produce a p re v io u s ly  comprehended s t r u c tu r e  o r d id  he le a rn  both  

to  comprehend and to  produce a  new l i n g u i s t i c  form?

T here i s  one group of s tu d ie s  in  which b a s e l in e  s c o re s  o f zero  

can be in te r p r e te d  a s  a  t r u e  m easure o f c h i ld r e n ’s p r io r  f a m i l i a r i t y  

w ith  l i n g u i s t i c  r u l e s .  These a r e  s tu d ie s  in  which n o v e l s y n ta c t ic  

s t r u c t u r e s  w ere m odeled.

M odeling of n o v e l s y n ta c t ic  r u l e s . In  a  s e r i e s  o f r e l a t e d  s tu d ie s  

(Odom, L ie b e r t ,  & H i l l ,  1968; Odom, H i l l ,  & H uff, 1969; V asta  & L ie b e r t ,  

1973), g roups of 5 - ,  8 -  and 1 4 -y e a r-o ld s  heard  a  m odel u t t e r  sen ten ces  

c o n ta in in g  g ram m atica lly  c o r r e c t  p r e p o s i t io n a l  p h ra se s  ("o ld  r u le "  

s e n te n c e s ) . O ther c h i ld r e n  heard  in c o r r e c t  o r "new r u le "  sen ten ces  

of th e  form "The boy went th e  house t o , "  The in v e s t ig a to r s  found 

th a t  in  b o th  new r u l e  and o ld  r u l e  c o n d i t io n s ,  th e  youngest c h ild re n  

produced more g ram m atica lly  c o r r e c t  p r e o p o s i t io n a l  se n te n c e s  a f t e r  

m odeling than  d u rin g  b a s e l in e .  O lder c h i ld re n  w ere more su c c e s s fu l
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th an  younger ones in  im ita t in g  th e  s y n ta c t i c a l ly  in c o r r e c t  new 

r u l e  s e n te n c e s .  S in ce  o ld e r  s u b je c ts  o u tsco red  younger ones on 

new r u l e  s e n te n c e s ,  th e  in v e s t ig a to r s  concluded th a t  p r io r  f a m i l i a r i ty  

w ith  E n g lis h  word o rd e r  and p ro b lem -so lv in g  s k i l l s  enhanced c h i ld r e n ’s 

a b i l i t y  to  le a r n  th e  new r u l e .

T hese r e s u l t s  seem to  su g g es t th a t  m odeling i s  in e f f e c t iv e  in  

te a c h in g  young c h i ld r e n  to  u se  new l i n g u i s t i c  r u le s  in  t h e i r  speech. 

However, th e  e x p e rim e n ta l s i t u a t i o n  re q u ire d  c h i ld re n  to  produce 

s e n te n c e s  which r a n  d i r e c t l y  co u n te r  to  t h e i r  p rev io u s  language 

e x p e r ie n c e . I t  seems u n l ik e ly  th a t  such a s i t u a t io n  would a r i s e  in  

th e  norm al environm ent of language le a rn in g .  F u rtherm ore , a s  R osen tha l 

and Zimmerman (1978) p o in te d  o u t ,  th e  5 -y e a r -o ld s  may have concluded 

th a t  th e  model was t r y in g  to  t r i c k  them and th u s  may have viewed th e i r  

e x p e r im e n ta l ta s k  d i f f e r e n t l y  th a n  d id  th e  o ld e r  c h i ld re n ,

M alouf and Dodd (1972) avoided th e  problem of young c h i ld r e n 's  

s u s p ic io n s  about th e  m odel’s  in te n t io n s  by te ach in g  c h i ld re n  a 

l i n g u i s t i c  r u l e  w hich d id  n o t c o n f l i c t  w ith  p r io r  le a rn in g .  The 

in v e s t ig a to r s  sough t to  te a c h  f i r s t  g ra d e rs  to  u se  E n g lish  a d je c tiv e s  

to  d e s c r ib e  a  c a r to o n  c r e a tu r e .  The ex p erim en ta l ta s k  was to  le a rn  th e  

c o r r e c t  o rd e r  f o r  com bining d i f f e r e n t  ty p e s  o f a d je c t iv e s  ( th o se  

d e s c r ib in g  th e  c r e a t u r e ’s a n te n n a e , body and lim b s ) . C h ild ren  were 

random ly a ss ig n e d  to  th r e e  e x p e rim en ta l c o n d itio n s  and one c o n tro l 

c o n d i t io n .  A ll  th e  c h i ld re n  saw a s e r i e s  of p ic tu r e s  of th e  cartoon  

c r e a tu r e .  C h ild re n  in  th e  expansion  c o n d itio n  were asked to  d e sc r ib e  

each  p ic tu r e  a s  i t  was p re s e n te d . Im m ediately  a f t e r  th e  c h i ld  responded, 

he heard  a modeled p h ra se  c o n s is t in g  o f th e  a p p ro p r ia te  a d je c t iv e s  in  

th e  c o r r e c t  o rd e r .  In  th e  im ita t io n  c o n d it io n , each c h i ld  f i r s t
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heard  th e  m o d e l's  d e s c r ip t io n  and was then  asked to  t r y  to  d e sc r ib e  

th e  p ic tu r e  h im se lf .  M odeling o n ly  s u b je c ts  saw th e  p ic tu r e s  and 

heard  th e  modeled p h ra se s  b u t made no re sp o n se  d u rin g  t r a in in g .

C o n tro l c h i ld r e n  were shown th e  p ic tu r e s  bu t d id  n o t l i s t e n  to  th e  

s ta n d a rd  d e s c r ip t io n s .

Compared w ith  m odeling on ly  s u b je c ts ,  c h i ld r e n  in  th e  im ita t io n  

and expansion  c o n d it io n s  made few er e r r o r s  on th e  t e s t  t r i a l s  fo r  

p ro d u c tio n  of th e  word o rd e r  r u l e  and le a rn e d  th e  r u l e  in  fewer 

t r i a l s .  A ll  th e  c h i ld r e n  who heard  th e  modeled word o rd e r r u l e  

produced more s y n ta c t i c a l ly  c o r r e c t  d e s c r ip t io n s  of th e  c a rto o n  

c r e a tu r e  th a n  d id  no-m odeling c o n t ro l  s u b je c ts .

The r e s u l t s  o b ta in ed  by M alouf and Dodd (1972) seem to  p o in t tc  

two c o n c lu s io n s . F i r s t ,  m odeling a lo n e  ap p ea rs  to  be a r e l a t i v e l y  

weak p ro ced u re  fo r  te a c h in g  new language r u l e s .  Second, m odeling 

combined w ith  th e  o p p o r tu n ity  to  Im ita te  and re c e iv e  accu racy  

feed b ack , can lead  to  new u se  of a s y n ta c t ic  form . However, th e  

e x te n t  to  w hich th e  r e s u l t s  o f t h i s  s tudy  ap p ly  to  language le a rn in g  

o u ts id e  of th e  la b o ra to ry  i s  open to  q u e s tio n . Normal f i r s t  g ra d e rs  

a r e  undou b ted ly  f a m i l i a r  w ith  r u l e s  fo r  o rd e r in g  a d je c t iv e s  in  E n g lish . 

The s u b je c ts  in  th e  Malouf and Dodd (1972) s tu d y  may have used th i s  

knowledge to  le a rn  th e  ex p erim en ta l wcrd o rd e r  in  ways which a r e  

d i f f e r e n t  from t h e i r  a c q u i s i t io n  of new s y n ta c t ic  s t r u c tu r e s  in  

t h e i r  n a t iv e  language . In  summary, i t  rem ains to  be s p e c if ie d  how 

le a rn in g  an a r t i f i c i a l  s y n ta c t ic  r u l e  r e l a t e s  to  th e  p ro c e s se s  

invo lved  in  a c q u ir in g  th e  sy n tax  of a f i r s t  language.

O perant t r a in in g  s tu d i e s . The problem of p re tre a tm e n t measurement 

i s  p a r t i a l l y  a l l e v ia te d  in  s in g le - s u b je c t  s tu d ie s  of re ta rd e d  or
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s p e e c h -d e f ic ie n t  c h i ld r e n .  B a se lin e  p ro d u c tio n  s o c re s  of zero  can 

be in te r p r e te d  w ith  g r e a te r  co n fid e n ce  when a c h i ld  i s  known to  have 

a  h i s to r y  of d e v ia n t language b eh av io r th an  when th e  c h i ld  i s  develop ing  

n o rm a lly .

In  a  number of s tu d ie s  ( s e e  Sherman, 1971), o p e ra n t p ro ced u re s , 

c o n s is t in g  of a com bination  o f m o de ling , re in fo rc e m e n t and t r a in in g  

in  e x a c t im i ta t io n ,  have been employed to  te a c h  a ty p ic a l  c h i ld re n  to  

u se  g ram m atica lly  c o r r e c t  s e n te n c e s ,  For exam ple, W heeler and S u ltz e r  

(1970) t r a in e d  an S-year^-old boy to  u se  sim p le  a c t iv e  se n te n c e s  

c o n ta in in g  a  s u b je c t ,  v e rb  and o b je c t .  P r io r  to  t r a i n in g ,  th e  c h i ld  

had never been heard  to  u se  a  com plete  se n te n c e  of t h i s  ty p e . B a se lin e  

s c o re s  f o r  i n i t i a l  and m idd le  components of th e  se n te n c e  were z e ro , 

b u t in c re a s e d  to  72% and 80% r e s p e c t iv e ly  by th e  end of th e  f i r s t  

t r a i n in g  p e r io d .

B oth th e  c h i l d 's  p re« ex p e rim en ta l b eh av io r and th e  r e s u l t s  of 

a  r e v e r s a l  p ro ced u re  supported  th e  co n c lu s io n  th a t  new le a rn in g  had 

o c c u rre d . However, th e  n a tu re  of t h a t  le a rn in g  cannot be s p e c if ie d  

b ecause  com prehension of th e  t a r g e t  se n te n c e  ty p e  was n o t m easured. 

B efo re  t r a i n in g ,  was th e  c h i ld  a b le  to  u n d e rs ta n d  sub ject-'V erb«-object 

s e n te n c e s  w ith o u t a c tu a l ly  p roducing  them h im se lf?

A second problem  which a r i s e s  in  in te r p r e t i n g  th e  r e s u l t s  of 

o p e ra n t s tu d ie s  conce rn s  th e  com bination  of v a r ia b le s  employed.

As Sherman (1971) p o in te d  o u t,  o p e ra n t r e s e a r c h e r s  ty p i c a l ly  do n o t 

a tte m p t to  s e p a ra te  th e  e f f e c t s  of m odeling , re in fo rc e m e n t and 

im i ta t io n  t r a i n in g .  T h e re fo re , th e  e x te n t  to  which m odeling makes 

an in d ependen t c o n tr ib u t io n  to  le a rn in g  cannot be d e te rm in ed .
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Im i ta t io n  t r a in in g  v e rs u s  m odeling and a  t h e o r e t i c a l  problem .

Can p u re  v e r s a l  m odeling , in  th e  ab sen ce  of re in fo rc e m e n t and t r a in in g  

in  e x a c t im i ta t io n ,  te a c h  c h i ld re n  to  u se  new s y n ta c t ic  form s in  t h e i r  

speech? W h iteh u rs t and Novak (1973) d iscu ssed  th e  t h e o r e t i c a l  

im p lic a t io n s  o f t h i s  q u e s tio n . The I n v e s t ig a to r s  no ted  th a t  a lth o u g h  

m odeling and su b sequen t s e le c t iv e  im ita t io n  appea r to  be analogous 

to  p a r e n t - c h i ld  in t e r a c t io n s  in  th e  home, s tu d ie s  u s in g  p u re  m odeling 

d id  n o t y ie ld  ev id en ce  of new s y n ta c t ic  le a rn in g .  In  c o n t r a s t ,  th e  

" im i ta t io n  t r a in in g "  p ro ced u res  employed in  o p e ran t s tu d ie s  appear to  

have ta u g h t c h i ld r e n  to  ap p ly  new s y n ta c t ic  r u le s  in  t h e i r  speech .

In  th e s e  s tu d ie s ,  c h i ld re n  w ere r e in fo rc e d  f o r  e x ac t im i ta t io n ,  then  

s e l e c t i v e ly  im ita te d  on t r a n s f e r  t e s t s  w ith  new s t im u l i  ( e ,g , ,

F y g e ta k is  & G ray , 1970; G a rc ia , 1974; Stevens-Long & Rasm ussen, 1974), 

A ccord ing  to  W h iteh u rs t and Novak (1973), th e  problem i s  th a t  im ita t io n  

t r a in in g  b e a rs  l i t t l e  resem b lan ce  to  what i s  known about p a r e n ta l  

te a c h in g  te c h n iq u e s .

W h iteh u rs t and Novak (1973) compared im i ta t io n  t r a in in g  and 

m odeling . The in v e s t ig a to r s  sough t to  d e te rm in e  w hether th e  two 

te c h n iq u e s  would prom ote s e l e c t i v e  im ita t io n  o f se n te n c e s  c o n ta in in g  

f r e q u e n t ly  o c c u rr in g  p h ra se s  ( p r e p o s i t io n a l  and i n f i n i t i v e )  and of 

s e n te n c e s  w ith  l e s s  common p h ra se  ty p e s  ( a p p o s i t iv e  and p a r t i c i p i a l ) , 

Four c h i ld r e n ,  ran g in g  in  age from 3 y e a r s ,  5 months to  4 y e a r s ,  7 

m onths w ere p r e te s te d  f o r  spon taneous p ro d u c tio n  of th e s e  s y n ta c t ic  

s t r u c t u r e s .  P r e p o s i t io n a l  and i n f i n i t i v e  p h ra se s  were g e n e ra te d  

f r e q u e n t ly  d u rin g  b a s e l in e .  In  c o n t r a s t ,  o n ly  one c h i ld  produced 

a  p a r t i c i p i a l  p h ra se  and norecomposed se n te n c e s  w ith  a p p o s i t iv e  

p h ra s e s .
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M odeling led  to  S e le c t iv e  im ita t io n  b u t only  f o r  two c h ild re n  

and th e n  o n ly  f o r  p h ra se s  which were produced a t  p r e t e s t .  In  th e  

c a se  of a l l  fo u r  c h i ld r e n ,  im i ta t io n  t r a in in g  proved to  be e f f e c t iv e  

in  e l i c i t i n g  s e l e c t i v e  im ita t io n  of i n f i n i t i v e  and p r e p o s i t io n a l  

p h ra s e s .  F u rth e rm o re , im i ta t io n  t r a in in g  r e s u l te d  fo r  th r e e  

c h i ld r e n  in  s e le c t iv e  im ita t io n  of th e  in f re q u e n t p h ra se  ty p e s . 

W h iteh u rs t and Novak (1973) concluded th a t  '"modeling i s  most 

l i k e l y  to  have an  e f f e c t  on se n te n c e  s t r u c tu r e s  a lre a d y  w ith in  a 

c h i l d 's  r e p e r t o i r e "  (p , 3 44 ).

The CIP h y p o th e s is . I n  a t h e o r e t i c a l  p a p e r , W hitehu rst and 

V asta  (1975) ex p lo re d  th e  p o s s i b i l i t y  th a t  p u re  m odeling m ight 

te a c h  c h i ld r e n  to  ap p ly  new s y n ta c t ic  r u l e s  in  t h e i r  speech . The 

a u th o rs  observed  th a t  c h i ld r e n  can le a rn  to  comprehend language 

w ith o u t be ing  a b le  t o  speak  (L enneberg , 1962), F urtherm ore , v ery  

young c h i ld r e n  o f te n  make n o n v e rb a l re sp o n se s  to  p a r e n ta l  q u es tio n s  

o r r e q u e s ts  ( e . g . ,  p o in t in g  to  o r f e tc h in g  an o b je c t)  and th en  re c e iv e  

re in fo rc e m e n t .  Thus W h iteh u rs t and V asta  proposed  th a t  le a rn in g  to  

u se  a  g iv e n  s t r u c t u r e  o c c u rs  in  a  th r e e - s t a g e  p ro c e s s ; com prehension, 

th e n  s e l e c t i v e  im i ta t io n  and f i n a l l y  spon taneous p ro d u c tio n  (CIP). 

N o tic e  th a t  t h i s  p ro c e ss  does n o t r e f e r  to  s ta g e s  of c h i ld  develop­

m en t, b u t r a th e r  to  th e  o rd e r in  which a c h i ld  a c q u ire s  any g iven 

s y n ta c t ic  r u l e .  W h iteh u rs t and V asta  h y p o th esized  th a t  m odeling 

even w ith o u t re in fo rc e m e n t le a d s  to  s e l e c t iv e  im ita t io n  of a s y n ta c t ic  

form  i f  com prehension has  a lre a d y  been e s ta b l is h e d .  The a u th o rs  

c o n c e p tu a liz e d  com prehension as  th e  m atching of an u t te r a n c e  w ith  

th e  s i t u a t i o n s ,  e v e n ts  and r e l a t i o n s  to  which i t  r e f e r s .
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W h iteh u rst and h i s  a s s o c ia te s  conducted  two s tu d ie s  desig n ed  

to  e v a lu a te  th e  CIP h y p o th e s is .  W h ite h u rs t, I ro n sm ith , and G o ld fe in  

(1974) p lanned  a  th re e -p h a s e  ex p erim en t. Four-and 5 -y e a r -o ld  c h i ld re n  

w ere t o  b e  exposed to  m odeling tw ic e , once b e fo re  com prehension 

t r a in in g  and once a f te rw a rd s .  Comprehension t r a in in g  c o n s is te d  of 

r e in f o r c in g  c h i ld r e n  f o r  p o in t in g  to  th e  c o r r e c t  p ic tu r e s  in  re sp o n se  

to  modeled s e n te n c e s .  I t  was a n t ic ip a te d  th a t  th e  c h i ld r e n  would 

n o t be a b le  to  s e l e c t i v e ly  im i ta te  p a s s iv e  se n te n c e s  u n t i l  a f t e r  

th e y  had re c e iv e d  com prehension t r a i n in g .  However, unexpec ted  

c irc u m s ta n c e s  n e c e s s i t a te d  a  change in  th e  re s e a rc h  p la n . The 

second m odeling ph ase  was om itted  b ecause  c h i ld re n  in  th e  ex p erim en ta l 

group s e l e c t i v e ly  im ita te d  d u rin g  th e  f i r s t  m odeling p h ase , F u r th e r ­

m ore, i t  was found th a t  c h i ld re n  in  th e  m odeling c o n d itio n  sco red  

h ig h e r  on th e  com prehension p o s t t e s t  th an  d id  th e  no-m odeling 

c o n t r o l s .  S in ce  th e  c h i ld r e n  re c e iv e d  m odeling b e fo re  th e  

com prehension t e s t ,  t h e i r  s c o re s  may have been a f f e c te d  by th e  

t r e a tm e n t .  T h e re fo re , i t  cou ld  n o t be  determ ined  frcro th e  r e s u l t s  

o f th e  W h iteh u rs t e t  a l .  s tu d y  w hether o r n o t com prehension 

n e c e s s a r i ly  p rece d es  s e le c t iv e  im i ta t io n .

W h iteh u rs t (1977) sough t to  d em o n stra te  th a t  4 -year-ro ld s  vpuld  

n o t s e l e c t i v e ly  im i ta te  d i r e c t  o b je c t - in d i r e c t  o b je c t  s e n te n c e s  

( e . g . ,  "The boy gave th e  g i r l  th e  to y ," )  w ith o u t f i r s t  r e c e iv in g  

com prehension t r a i n in g .  A gain , how ever, m odeling w ith o u t re in fo rc e m e n t 

d id  p roduce s e l e c t i v e  im ita t io n  in  phase  I  of th e  s tu d y  and 

c o n se q u e n tly , W h iteh u rst a l t e r e d  th e  e x p e rim en ta l d e s ig n . In  

a  s in g le - s u b je c t  d e s ig n , c h i ld r e n  w ere ta u g h t to  comprehend an 

in c o r r e c t  r u l e  f o r  d i r e c t  o b je c t - in d i r e c t  o b je c t  se n te n c e s
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and , in  a l t e r n a t e  p h a se s , le a rn e d  th e  c o r r e c t  r u l e .  D uring com prehension 

t r a i n in g ,  c h i ld re n  w ere g iv en  probe t r i a l s  f o r  s e le c t iv e  im ita t io n .

W h iteh u rs t found th a t  c h i ld re n  s e l e c t i v e ly  im ita te d  th e  ty p e  of 

s e n te n c e  ( c o r r e c t  or in c o r r e c t )  which th e y  w ere t r a in e d  to  comprehend. 

T h is  r e s u l t  a p p e a rs  to  in d ic a te  th a t  com prehension of a  s y n ta c t ic  form 

a f f e c t s  th e  p r o b a b i l i t y  t h a t  i t  w i l l  be s e l e c t i v e ly  im ita te d .  However, 

W h ite h u r s t 's  f in d in g s  a r e  d i f f i c u l t  to  i n t e r p r e t  b ecause  of th e  

u n u su a l n a tu re  o f th e  ex p e rim en ta l t a s k .  As th e  in v e s t ig a to r  su g g es ted , 

c h i ld r e n  may n o t have im ita te d  th e  in c o r r e c t  s e n te n c e s  w ith o u t 

com prehension t r a in in g  on ly  b ecause  th e y  f a i l e d  to  n o t ic e  th e  

m o d e l 's  u se  o f an anom alous form . Comprehension t r a in in g  may have 

been n e c e ssa ry  sim ply  to  draw  c h i l d r e n 's  a t t e n t i o n  to  th e  r e v e r s a l .

M orgulas and Zimmerman (1979) argued  th a t  i n  p re v io u s  s tu d ie s  of 

s e le c t iv e  im i ta t io n ,  c h i ld r e n 's  p re tre a tm e n t l i n g u i s t i c  s k i l l s  were 

n o t a d e q u a te ly  a s s e s s e d . The in v e s t ig a to r s  examined c h i ld r e n 's  u se  

of r e v e r s ib l e  p a s s iv e  se n te n c e s  and sought to  improve p re tre a tm e n t 

m easurem ent in  two ways. F i r s t ,  th e  p r e t e s t  f o r  spon taneous p ro d u c tio n  

of p a s s iv e s  used  draw ings which d e p ic te d  th e  th r e e  r e f e r e n t s  of a 

r e v e r s ib l e  p a s s iv e  se n te n c e : th e  r e c ip ie n t  of th e  a c t io n ,  th e  a c t io n

and th e  a c to r .  I n  p re v io u s  s tu d ie s ,  c h i ld r e n  had been shown p ic tu r e s  

of a  s in g le  p e rso n , an im al o r o b je c t .  These ty p e s  of s t im u l i  a r e  n o t 

a s  l i k e ly  a s  a c t io n  draw ings to  e l i c i t  an in f r e q u e n t ly  used  sen ten ce  

ty p e  l i k e  th e  p a s s iv e .  I n  a d d i t io n ,  th e  p ro d u c tio n  p r e t e s t  inc luded  

a  p ro ced u re  which d i r e c te d  c h i ld r e n 's  a t t e n t i o n  to  th e  r e c ip ie n t  

of th e  a c t io n  and th u s  encouraged c h i ld re n  to  b eg in  t h e i r  sen ten c es  

by naming th e  r e c ip ie n t  and fo llo w in g  up w ith  a p a s s iv e  c o n s tru c t io n .

T h is  p ro ced u re , a v a r ia n t  of one re p o r te d  by T u rn er and Rommetveit
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(1967 ), invo lved  th e  e x p e r im e n te r 's  p o in tin g  to  th e  r e c ip ie n t  of 

th e  a c t io n  a s  each draw ing was p re s e n te d . The second d e p a r tu re  from 

p re v io u s  s tu d ie s  was th e  in c lu s io n  b e fo re  th e  m odeling tre a tm e n t of a 

com prehension p r e t e s t .

.On th e  b a s is  o f t h e i r  com prehension p r e te s t  s c o re s ,  71 4~ and 

5 -y e a r -o ld s  were d e s ig n a te d  a s  low, in te rm e d ia te  or h ig h  com prehenders. 

H alf of th o se  in  each com prehension group were random ly a ss ig n e d  e i th e r  

to  a m odeling or to  no-m odeling c o n t ro l  c o n d i t io n s .  A l l  c h i ld re n  th en  

re c e iv e d  th e  p r e t e s t  f o r  spon taneous p ro d u c tio n  of p a s s iv e s  and th e  

14 who sco red  above ze ro  w ere excluded from f u r th e r  p a r t i c ip a t io n  in  

th e  s tu d y . Each c h i ld  in  th e  ex p e rim en ta l c o n d itio n  h ea rd  a  model 

u s e  p a s s iv e  se n te n c e s  to  d e s c r ib e  a  s e r i e s  of a c t io n  draw ings which 

w ere s im i la r  in  ty p e  to  th o s e  used  on th e  p r e t e s t  bu t d i f f e r e n t  in  

c o n te n t .  Then th e  c h i ld  and th e  model took  tu rn s  making up se n te n c e s  

in  re sp o n se  to  th e  p ic tu r e s .  The c h i ld  and model responded  to  

d i f f e r e n t  s t im u l i .  C o n tro l s u b je c ts  composed s e n te n c e s  f o r  th e  

same p ic tu r e s  a s  c h i ld r e n  in  th e  ex p e rim en ta l group b u t d id  n o t h ear 

th e  m odel. The model d id  n o t I n s t r u c t  c h i ld re n  to  u s e  p a s s iv e s  o r 

g iv e  re in fo rc e m e n t f o r  any re sp o n se s . A se n te n c e  was sco red  a s  c o r r e c t  

i f  th r e e  c r i t e r i a  w ere s a t i s f i e d :  1) th a t  b o th  th e  r e c i p ie n t  and

th e  a g e n t w ere m en tio n ed , 2) t h a t  th e  se n te n c e  was in  th e  p a s s iv e  

v o ic e  and 3) th a t  th e  s e n te n c e  a c c u ra te ly  d e sc r ib e d  th e  r e la t io n s h ip  

betw een th e  r e c i p i e n t  and th e  a c to r .

R e s u lts  su p p o rted  p r e d ic t io n s  d e riv e d  from th e  CIP h y p o th e s is . 

W ith in  th e  m odeling g roup , th e r e  was a s ig n i f i c a n t  p o s i t i v e  r e la t io n s h ip  

between com prehension p r e t e s t  s c o re s  and s e le c t iv e  im ita t io n  of 

p a s s iv e  se n te n c e s . In  c o n t r a s t ,  no r e la t io n s h ip  between com prehension
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p r e t e s t  s c o re s  and p o s t t e s t  u se  o f p a s s iv e s  by c o n t ro l  s u b je c ts  

was found . P o s t t e s t  p ro d u c tio n  of p a s s iv e s  in  th e  c o n t ro l  c o n d itio n  

was a lm ost z e ro .

I t  had been a n t ic ip a te d  th a t  t r a in e d  c h i ld r e n  to  th e  h ig h  

com prehension group would perform  s ig n i f i c a n t l y  b e t t e r  on th e  

p o s t t e s t  th a n  h ig h  com prehension c o n t r o l s .  T h is  h y p o th e s is  was 

su p p o rte d . No p r e d ic t io n s  had been made co n cern ing  in te rm e d ia te  

com prehenders, bu t t r a in e d  c h i ld r e n  in  t h i s  group a l s o  sco red  h ighe r 

on th e  p o s t t e s t  than  t h e i r  c o u n te rp a r ts  in  th e  c o n t ro l  group. F in a l ly ,  

th e  CIP fo rm u la tio n  had le d  to  th e  h y p o th e s is  t h a t  low com prehenders 

who w ere exposed to  m odeling would n o t a c h ie v e  s ig n i f i c a n t l y  h ig h e r 

p o s t t e s t  s c o re s  th an  low com prehension c o n t r o l s .  C o n tra ry  to  

p r e d ic t io n ,  how ever, th e  e x p e rim e n ta l group d id  o u ts c o re  no-m odeling 

s u b je c t s .

A second unexpec ted  f in d in g  emerged. The p e rc e n ta g e  of 

" im i ta to r s "  ( c h i ld re n  who c o r r e c t ly  im ita te d  th e  model a t  l e a s t  

once) d id  n o t v a ry  w ith  com prehension group m em bership, High 

com prehenders s e le c t iv e ly  im ita te d  more p a s s iv e s  than  in te rm e d ia te  

and low com prehenders. F u rth e rm o re , 91% of t h e i r  p o s t t e s t  re sp o n ses  

in  th e  p a s s iv e  v o ic e  w ere c o r r e c t .  W ith in  th e  low g ro u p , a lm ost 

th r e e - q u a r te r s  of th e  p o s t t e s t  p a s s iv e s  w ere in c o r r e c t .  Every one 

of th e  in c o r r e c t  p a s s iv e s  invo lved  a r e v e r s a l  of th e  r e la t io n s h ip  

between a c to r  and a g e n t a s  i t  was shown In  th e  s tim u lu s  p ic tu r e .

I t  would ap p ea r, th e r e f o r e ,  th a t  low com prehenders w ere a s  re sp o n s iv e  

to  m odeling cu es  a s  h ig h  com prehenders b u t th a t  low com prehension 

lim ite d  th e  amount of c o r r e c t  ( s e le c t iv e ) im i t a t i o n  which o ccu rred .
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The r e s u l t s  of th e  H orgu las and Zimmerman (1979) s tu d y  r a i s e  

s e v e r a l  q u e s tio n s .  F i r s t ,  some of th e  low com prehenders in  th e  

m odeling group c o r r e c t ly  im ita te d  p a s s iv e  se n te n c e s . Did th e  m odeling 

tre a tm e n t enhance th e  a b i l i t y  of th e se  c h i ld re n  to  comprehend p a ss iv e s?  

The r e s u l t s  of a s tu d y  r e p o r te d  by Brown (1976) su g g est a  n e g a t iv e  

answ er. However, no d e f i n i t e  c o n c lu s io n s  can be  drawn b eca u se  a  

com prehension p o s t t e s t  was n o t a d m in is te re d .

A second q u e s tio n  a r i s e s  from c o n s id e ra t io n  of th e  low com prehenders ' 

s e n s i t i v i t y  to  m odeling c u e s . Would a s tro n g e r  tre a tm e n t th an  th e  one 

employed have e l i c i t e d  from th e  low com prehenders a s u b s t a n t i a l  amount 

of s e l e c t i v e  im ita t io n ?  S in ce  a s tro n g e r  tre a tm e n t would n e c e s s a r i ly  

be one w hich in c re a s e d  com prehension, th e  two q u e s tio n s  a r e  i n t e r r e l a t e d .  

In  fo rm u la tin g  th e  CIP h y p o th e s is ,  W hiteh u rs t and V asta  (1975) assumed 

t h a t  com prehension m ust b e  e s ta b l is h e d  b e fo re  exposure  to  m odeling i f  

s e l e c t i v e  im i ta t io n  i s  to  o ccu r. The a u th o rs  d id  n o t d is c u s s  th e  

p o s s i b i l i t y  t h a t  m odeling m ight s im u lta n e o u sly  lead  to  com prehension 

and s e l e c t i v e  im i ta t io n .

M odeling and Comprehension of New S y n ta c tic  Forms

S i tu a t io n a l  c lu e s  to  m eaning . O b se rv a tio n a l s tu d ie s  r e v e a l  th a t  

young c h i ld r e n  and th e i r  p a re n ts  ty p i c a l l y  co n v erse  ab o u t p eop le  

and o b je c ts  p re s e n t  In  th e  c o n v e rs a t io n a l  s e t t in g  and about ongoing 

e v e n ts  ( e . g . ,  Bloom, 1970, 1974; Snow, 1972). Thus p a re n t and c h i ld  

s ta te m e n ts  a r e  o f te n  redundan t w ith  r e s p e c t  to  t h e i r  n o n l in g u is t ic  

r e f e r e n t s .  S e v e ra l s tu d e n ts  of c h i ld  language ( e . g . ,  Macnaraara,

1972; Bloom, 1974) have su g g e s te d , th e r e f o r e ,  t h a t  a p p ro p r ia te  

c h i ld  re sp o n se s  to  a d u l t  u t t e r a n c e s  may o f te n  be m istak en  fo r  

com prehension of language fo rm s. The c h i l d 's  re sp o n ses  may r e f l e c t
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in s te a d  an u n d e rs ta n d in g  of th e  r e la t io n s h ip s  invo lved  in  p re s e n t 

h ap p en in g s . As Bloom (1974) n o te d , " In  a n a t u r a l i s t i c  s i t u a t i o n ,  a 

c h i ld  m igh t respond  to  (a g ram m atica l form ) when he h e a rs  i t ,  b u t what 

he  u n d e rs ta n d s  o f th e  form m ight be h e a v i ly  dependent on th e  s i t u a t io n  

in  w hich he  h e a rs  i t  o r on th e  s t a t e  of a f f a i r s  to  which i t  r e f e r s "

(p . 2 98 ),

T h is  a n a ly s i s  su g g e s ts  th a t  when th e  c h i ld  h e a rs  a p a s s iv e

se n te n c e  ( f o r  exam ple) in  th e  c o n te x t of a  r e f e r e n t i a l  e v e n t, he

may u n d e rs ta n d  th a t  th e  f i r s t  noun in  th e  se n te n c e  r e f e r s  to  th e

r e c i p i e n t  o f th e  a c t io n .  T h is  ty p e  of u n d e rs ta n d in g  does n o t

n e c e s s a r i ly  s ig n i f y  th a t  th e  c h i ld  knows th e  word o rd e r r u l e  fo r

p a s s iv e s  in  th e  sen se  th a t  he can c o r r e c t ly  id e n t i f y  th e  a c to r  and

th e  r e c i p i e n t  when th e  se n te n c e  i s  heard  o u t o f c o n te x t.

How do c h i ld re n  make th e  t r a n s i t i o n  from r e l i a n c e  on n o n l in g u is t ic

c o n te x t  in  i n t e r p r e t i n g  language to  com prehension of language  heard  out

of th e  c o n te x t  of r e f e r e n t i a l  ev en ts?  In  a th e o r e t i c a l  p a p e r ,

Macnamara (1972) review ed p s y c h o lin g u is t ic  s tu d ie s  of language

a c q u i s i t i o n  in  in f a n t s  and young c h i ld r e n .  On th e  b a s is  of ev id en ce

from  t h i s  r e s e a r c h ,  Macnamara argued th a t  c h i ld r e n  u se  meaning a s  a

c lu e  to  le a rn in g  s y n ta c t ic  r u l e s .  A ccording to  Macnamara, c h i ld r e n

in f e r  th e  m eaning o f th e  se n te n c e s  th e y  h e a r from  th e  n o n l in g u is t ic

c o n te x t .  Com prehension o f in d iv id u a l  s e n te n c e s  paves th e  way fo r

th e  a b s t r a c t io n  of s y n ta c t ic  r u l e s .  As th e  a u th o r  su g g es ted ;

. . . c h i l d r e n  i n i t i a l l y  ta k e  th e  main l e x i c a l  item s in  
th e  se n te n c e s  th e y  h e a r ,  d e te rm in e  r e f e r e n t s  f o r  th e s e  
i te m s , and th e n  u se  t h e i r  knowledge of th e  r e f e r e n t s  to  
d e c id e  what th e  sem an tic  s t r u c tu r e s  in ten d ed  by th e  
sp eak er must b e . . . t h e i r  f i n a l  ta s k  i s  to  n o te  th e  
s y n ta c t ic  d e v ic e s ,  such as  word o rd e r ,  p r e p o s i t io n s ,  number 
a f f i x e s ,  e t c . ,  which c o r r e l a t e  w ith  th e  sem an tic  s t r u c tu r e s  
(Macnamara, 1972, p . 9 ) .
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A lthough n o t fo rm u la ted  from a s o c ia l  le a rn in g  p o s i t io n ,  M acnaraar'a 

a n a ly s i s  comes rem arkab ly  c lo s e  to  th e  s o c ia l  le a rn in g  v iew  th a t  

c h i ld re n  induce  language r u le s  from modeled exem plars.

A p p aren tly  on ly  one s tu d y  has fo cused  on te a c h in g  com prehension 

of s y n ta c t ic  form s by o b se rv a tio n  a lo n e . Brown C1976) c i t e d  th e  

l im ite d  su c c e ss  o f m odeling in  e l i c i t i n g  s e l e c t iv e  im i ta t io n  of 

u n fa m ilia r  s y n ta c t ic  s t r u c t u r e s .  The in v e s t ig a to r  n o ted  th a t  in  

p re v io u s  a t te m p ts  to  te a c h  new language r u l e s ,  s e n te n c e s  had been 

modeled e i th e r  ou t of t h e i r  r e f e r e n t i a l  c o n te x ts  o r e l s e  in  c o n ju n c tio n  

w ith  p i c t o r i a l  r e f e r e n t s .  Brown h y p o th esized  th a t  h e a r in g  modeled 

se n te n c e s  in  th e  c o n te x t of c o n c re te  r e f e r e n t s  would le ad  to  

com prehension of an u n fa m ilia r  s y n ta c t ic  form . Brown (1979) 

c o n c e p tu a liz e d  th e  one developm ent of com prehension a s  " . . . le a rn in g  

th e  s t r u c tu r e  of u t t e r a n c e s ,  and t h e i r  r e la t io n s h ip  to  sem an tic  

r e f e r e n t s "  (p . 166).

Brown ad m in is te re d  a p r e t e s t  f o r  com prehension of r e v e r s ib l e  

p a s s iv e s  to  c h i ld r e n  who ranged  in  age from 3 y e a r s ,  5 m onths to  

5 y e a r s .  Then th e  in v e s t ig a to r  random ly a ss ig n e d  c h i ld r e n  to  fo u r  

c o n d i t io n s .  C h ild re n  in  th e  m odeling w ith  enactm ent c o n d itio n  heard  

p a s s iv e  s e n te n c e s  embedded in  a  n o v e l s to ry  and w atched th e  model 

u s e  to y s  to  d em o n stra te  th e  a c t io n s  d e sc r ib e d  in  th e  s to r y .  In  th e  

m odeling w ith  p i c t o r i a l  r e f e r e n t s  c o n d i t io n ,  c h i ld re n  heard  th e  same 

s to ry  b u t w ere shown s t i l l  pho tographs of th e  toy  c h a ra c te r s  engaged 

in  th e  s to r y  a c t io n s .  M odeling a lo n e  s u b je c t s  heard  th e  s to r y  b u t 

were n o t g iv en  any r e f e r e n t i a l  su p p o r t.  C o n tro l s u b je c ts  re c e iv e d  

th e  p r e t e s t  and th e  p o s t t e s t s  b u t d id  n o t h ea r th e  s to r y .  Two to  

fo u r days a f t e r  t r e a tm e n t,  c h i ld re n  were p o s t te s te d  f o r  com prehension.
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None of th e  p o s t t e s t  item s o verlapped  w ith  th e  sen ten c es  modeled in  

th e  s to r y .

C h ild re n  in  th e  m odeling w ith  enactm ent c o n d itio n  c o n s is te n t ly  

ach ieved  h ig h e r p o s t t e s t  s c o re s  th an  d id  c h i ld r e n  in  th e  o th e r  c o n d itio n s .  

The e f f e c t iv e n e s s  of m odeling w ith  p i c t o r i a l  r e f e r e n t s  v a r ie d  w ith  th e  

mode of th e  com prehension p o s t t e s t  (enactm ent o r  p ic tu r e  r e c o g n i t io n ) , 

However, th e  c h i ld r e n  who saw p ic tu r e s  were nev er su rp assed  by c o n tro l 

s u b je c ts  o r by th o s e  who re c e iv e d  m odeling a lo n e . The av erage  p o s t te s t  

s c o re s  of m odeling a lo n e  s u b je c ts  d id  n o t d i f f e r  s i g n i f i c a n t l y  from 

th o se  of th e  co n t.ro l group on e i th e r  th e  enactm ent o r p ic tu r e  re c o g n itio n  

t e s t s  o r on a m easure com bining b o th  s c o re s .  On th e  enactm ent p o s t te s t  

and on th e  combined m easure , however, c h i ld re n  in  th e  m odeling a lo n e  

c o n d itio n  showed some in c re a s e  in  t h e i r  s c o re s  r e l a t i v e  to  p r e te s t .

Brown no ted  t h a t  any g a in  a t  a l l  f o r  m odeling a lo n e  s u b je c ts  was 

s u r p r is in g  in  v iew  o f p re v io u s  r e s e a rc h  f in d in g s .  The in v e s t ig a to r  

h y p o th esized  th a t  th e  in c re a s e  in  s c o re s  of th e  m odeling a lo n e  

s u b je c ts  may have r e s u l t e d  from th e  m ean in g fu ln ess  o f th e  s to ry  

c o n te x t in  which p a s s iv e  se n te n c e s  w ere h e a rd . S p e c i f i c a l ly ,  Brown 

reaso n ed  th a t  th e  c h i ld r e n 's  in t e r p r e t a t i o n  of a  g iv en  p a s s iv e  

se n te n c e  may have been r e s t r i c t e d  by th e  in fo rm a tio n  in  th e  im m ediately 

p reced in g  a c t iv e  s e n te n c e . To t e s t  t h i s  h y p o th e s is , Brown conducted 

a  su p p lem en ta l ex e rim en t. One c o n d itio n  was id e n t i c a l  to  th e  modeling 

a lo n e  c o n d it io n  of experim ent 1. In  a  second c o n d i t io n ,  th e  p a ss iv e  

s e n te n c e s  from th e  s to r y  were removed from th e  s to ry  c o n te x t and 

in te r s p e r s e d  w ith  u n re la te d  a c t iv e  se n te n c e s , A no-m odeling c o n tro l 

group was in c lu d e d . U nexpected ly , th e  tre a tm e n ts  d id  n o t d i f f e r  

s i g n i f i c a n t l y  in  term s of t h e i r  e f f e c t  on any of th e  th r e e  dependent
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m easures ( p ic tu r e  re c o g n i t io n ,  enactm ent or th e  combined m easu re ). 

However, a s  in  experim ent 1, c h i ld re n  who heard  th e  s to r y  showed some 

in c re a s e  from p r e t e s t  to  p o s t t e s t  on th e  enactm ent and combined 

m easures b u t n o t on th e  r e c o g n i t io n  t e s t .

Taken to g e th e r ,  B row n's (1976) two experim en ts  dem onstra ted  th a t  

p u re  m odeling , w ith o u t re in fo rc e m e n t or in s t r u c t io n s  to  p o in t to  

p ic tu r e s  o r to  im i ta te ,  can te a c h  c h i ld r e n  to  comprehend a new s y n ta c t ic  

s t r u c t u r e .  M odeling accompanied by d em o n stra tio n s  of s to ry  a c t io n s  

had a pow erfu l in f lu e n c e  oh com prehension. In  c o n t r a s t ,  v e rb a l  

d e s c r ip t io n s  of r a p id ly  changing a c t io n  scen es  proved to  be a  weak 

s u b s t i t u t e  f o r  enac tm en t.

The l e a r n e r 's  r o l e  in  in t e r p r e t i n g  m eaning . The u se  of c o n te x tu a l 

c lu e s  to  u n d e rs ta n d  complex l i n g u i s t i c  s t r u c tu r e s  i s  c l e a r ly  a c r u c ia l  

f a c to r  in  th e  language le a rn in g  of young c h i ld r e n .  However, r e l i a n c e  

on c o n c re te  r e f e r e n t i a l  e v e n ts  p ro v id e s  a l e s s  s a t i s f y in g  e x p la n a tio n  

of how o ld e r  c h i ld re n  a c q u ire  new l i n g u i s t i c  fo rm s. C h ild re n  

c o n tin u e  to  le a r n  s y n ta c t ic  r u le s  w e ll in to  th e  e lem en ta ry  schoo l 

y e a rs  (Gowie & Pow ers, 1978), beyond th e  tim e when a d u l t s  c o n fin e  

c o n v e rs a t io n s  w ith  c h i ld r e n  to  t a l k  abou t th e  h e re  and now.

F u rth erm o re , th e r e  a r e  s y n ta c t ic  r u le s  fo r  c e r t a in  k in d s  o f sen ten c es  

which do n o t r e f e r  to  d i r e c t  p h y s ic a l  a c t io n s .  The "p rom ise" 

s e n te n c e  s tu d ie d  by Chomsky (1969) i s  one example ( e . g . ,  "Mary 

prom ised h e r  m other to  go to  th e  s t o r e . " ) .  I t  seems p la u s ib le ,  

th e r e f o r e ,  th a t  b e fo re  a c h i ld  le a rn s  a s y n ta c t ic  r u l e ,  he u se s  

c lu e s  o th e r  th a n  ongoing c o n c re te  e v e n ts  to  i n t e r p r e t  a d u l t  u t t e r a n c e s .  

In  B row n's (1976) s tu d y , th e  s to ry  was a p p a re n tly  such th a t  c h ild re n  

w ith  no s y n ta c t ic  knowledge abou t p a s s iv e s  had to  in f e r  th e  meaning
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of each  one from th e  Im m ediately  p reced in g  e v e n t. Brown’s r e s u l t s  

su g g e s t t h a t  young c h i ld r e n  may n o t p r o f i t  much from c lu e s  in  a  

fa s t-m o v in g  v e r b a l  n a r r a t i v e .  However, c h i ld re n  do have a s to r e  of 

In fo rm a tio n  w hich may o f te n  be u s e f u l  to  them in  making sen se  of 

w hat th e y  h e a r .  In  th e  norm al environm ent of language le a rn in g , 

c h i ld r e n  f r e q u e n t ly  h ea r s e n te n c e s  abou t p eo p le , o b je c ts  and ev en ts  

of w hich th e y  have some p r io r  know ledge. R ecent r e s e a r c h  sugg ests  

t h a t  even v e ry  young c h i ld r e n  u se  such knowledge to  decode 

s y n ta c t i c a l l y  complex s e n te n c e s ,

S tro h n e r  and N elson (1974, e x p t, 1) h y p o th e s ized  th a t  young 

c h i ld r e n  would u n d e rs ta n d  s e n te n c e s  i f  th e  e v e n ts  d e sc r ib e d  were 

p ro b a b le  and th e r e f o r e  consonan t w ith  th e  c h i l d 's  p r io r  ex p e rien ce .

I t  was a n t ic ip a te d  th a t  c h i ld r e n  would perform  p o o rly  on im probable 

s e n te n c e s .  R e lia n c e  on a  "p ro b a b le  ev en t"  s t r a t e g y  was expected  to  

d e c re a se  w ith  ag e . The in v e s t ig a to r s  examined th e  a b i l i t y  of 3 - ,  4 - 

and 5 -y e a r -o ld  c h i ld r e n  to  comprehend th r e e  ty p e s  of se n te n c e s ; 

p ro b a b le  ( e . g . ,  "The c a t  ch ase s  th e  m o u se ," ) , n e u t r a l  (e«g*» "The 

g ra y  c a t  ch ases  th e  b la c k  c a t , " )  and im probab le ( e . g . ,  ’’The mouse 

ch a se s  th e  c a t . " ) .  Both a c t iv e  and p a s s iv e  se n te n c e s  w ere s tu d ie d , 

S tro h n e r  and N elson found th a t  3’-y e a r-o ld s  w ere 100% c o r re c t  on 

p ro b a b le  s e n te n c e s ,  b o th  a c t iv e  and p a s s iv e . In  c o n t r a s t ,  90% of 

im probab le a c t iv e s  and 100% of im probab le  p a s s iv e s  w ere m isunderstood . 

T h re e -y e a r -o ld s  r e c e iv e d  s c o re s  of ap p ro x im ate ly  75% and 25% r e s p e c t iv e ly  

on n e u t r a l  a c t iv e s  and n e u t r a l  p a s s iv e s .  F o u r-y e a r -o ld s  perform ed 

a t  c e i l i n g  l e v e l  on p ro b a b le  and n e u t r a l  a c t iv e s  and w ere over 80% 

c o r r e c t  on p ro b a b le  p a s s iv e s .  T h e ir  com prehension was somewhat 

above a  chance le v e l  on im probab le a c t iv e s  (ap p ro x im ate ly  70% c o r re c t )
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and r e v e r s ib l e  p a s s iv e s  (67% c o r r e c t ) .  However, im probable p a ss iv e s  

w ere u n d e rs to o d  on ly  ab o u t 15% of th e  tim e . F iv e -y e a r -o ld s  rece iv ed  

s c o re s  of 80% o r more c o r r e c t  on a l l  s e n te n c e  ty p e s  excep t im probable 

p a s s iv e s .  Comprehension o f th e s e  se n te n c e s  was o n ly  s l i g h t l y  b e t te r  

th a n  chance (a p p ro x im a te ly  67% c o r r e c t ) .

S tro h n e r  and N elson argued  th a t  th e  f o u r - y e a r - o ld s ’ perform ance 

su g g es ted  th e  o c c a s io n a l u se  of an " a c to r - a c t io n - o b je c t  s t r a te g y "  

to  i n t e r p r e t  n e u t r a l  p a s s iv e  s e n te n c e s .  In  a second experim ent 

(S tro h n e r  & N elson , 1974, e x p t , 2 ) ,  th e  in v e s t ig a to r s  sought to  

c o u n te ra c t  th e  e x p e c ta t io n  th a t  th e  s u b je c t  o f a se n ten c e  alw ays 

p re c e d e s  th e  o b je c t .  The t r a in in g  p ro ced u re  was based  on ev idence 

t h a t  b o th  a d u l t s  and c h i ld r e n  p ro c e s s  p a s s iv e  se n te n c e s  more e a s i ly  

when th e  r e c i p i e n t  of th e  a c t io n  in  th e  n o n v erb a l c o n te x t ,  r a th e r  

th a n  th e  a c to r ,  i s  th e  fo c u s  of a t t e n t i o n ,

A t o t a l  of 100 4 -y e a r -o ld s  w ere p r e te s te d  fo r  com prehension of 

n e u t r a l  p a s s iv e  s e n te n c e s .  The y o u n g s te rs  w ere m atched on p r e te s t  

s c o re  and a s s ig n e d  to  fo u r  ex p e rim en ta l c o n d it io n s  and a  c o n tro l  

c o n d it io n  so t h a t  th e  g roups w ere eq u a l on p r e t e s t  com prehension.

In  th e  m atched p a s s iv e  c o n d i t io n ,  c h i ld r e n  w ere shown a c t io n  draw ings 

( e . g . ,  a  brown c a t  being  ch a se  by a  b la c k  c a t )  in  such a  way th a t  th e  

r e c i p i e n t  o f th e  a c t io n  was uncovered b e fo re  th e  a c to r .  As each 

p a r t  of th e  p ic tu r e  was p re s e n te d , th e  ex p erim en te r s a id ,  "Look a t

t h e  . "  Then when th e  e n t i r e  p ic tu r e  was exposed, th e  experim enter

s a id  a  s e n te n c e  d e s c r ib in g  th e  p ic tu r e  ("The brown c a t  i s  being  chased 

by th e  b la c k  c a t . " )  and th e  c h i ld  was asked  to  r e p e a t  i t .  I f  th e  

c h i l d ’ s u t t e r a n c e  was in c o r r e c t ,  th e  ex p erim en te r su p p lie d  th e  

c o r r e c t  v e r s io n .  The m ism atched p a s s iv e  c o n d it io n  was s im i la r  to
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t h e  m atched p a s s iv e  c o n d it io n  excep t th a t  th e  c h i ld re n  saw th e  a c to r  

in  th e  p ic tu r e  b e fo re  v iew ing  th e  r e c i p ie n t  o f th e  a c t io n ,  A m atched 

a c t iv e  c o n d it io n  and a m ism atched a c t iv e  c o n d i t io n ,  in  which only  a c t iv e  

s e n te n c e s  w ere u se d , co rresponded  In  a l l  o th e r  r e s p e c t s  to  th e  two 

p a s s iv e  c o n d i t io n s .  In  each e x p e rim en ta l c o n d i t io n ,  h a l f  th e  sen ten c es  

w ere n e u t r a l  and h a l f  w ere im probab le .

W ith r e s p e c t  t o  n e u t r a l  p a s s iv e s ,  S tro h n e r and N elson found th a t  

th e  perform ance of c h i ld r e n  in  th e  m atched p a s s iv e  c o n d itio n  improved 

from p r e t e s t  to  p o s t t e s t  w hereas th a t  of s u b je c ts  in  th e  mismatched 

p a s s iv e  c o n d it io n  d e c l in e d . The d if f e r e n c e  between th e  p o s t t e s t  sc o re s  

of th e  two g roups proved to  be h ig h ly  s i g n i f i c a n t .  In  c o n t r a s t ,  

t r a in in g  had no s ig n i f i c a n t  e f f e c t  on com prehension o f im probable 

p a s s iv e  s e n te n c e s .

The r e s u l t s  o f th e  S tro h n e r and N elson (1974) s tu d y  su g g est th a t  

th e r e  i s  a p o in t  in  th e  a c q u i s i t io n  of p a s s iv e s  and s u b je c t -v e rb -  

o b je c t  a c t iv e s  when c h i ld r e n  g a in  c o n t ro l  of word o rd e r to  th e  e x te n t 

th a t  th e y  u n d e rs ta n d  se n te n c e s  which p ro v id e  no e x tra ^ -sy n ta c tic  c lu e s  

to  m eaning ( n e u t r a l  s e n te n c e s ) .  A t th a t  p o in t ,  t h e i r  g ra sp  of word 

o rd e r may be d is ru p te d  by se n te n c e  c o n te n t w hich ru n s  co u n te r  to  

e x p e rie n c e  (im probab le  s e n te n c e s ) .  F in a l ly ,  a s  th e  Sr-yearr-olds’ 

a b i l i t y  comprehend im probab le a c t iv e s  s u g g e s ts ,  knowledge o f word 

o rd e r  becomes w e l l - e s ta b l i s h e d .  The S tro h n e r and N elson f in d in g s  

su p p o rt th e  h y p o th e s is  t h a t ,  b e fo re  c h i ld re n  have any c o n t ro l  of 

word o rd e r ,  th e y  u se  e x t r a - s y n ta c t i c  c lu e s  to  i n t e r p r e t  se n te n c e  m eaning.

T h is  co n c lu s io n  i s  consonan t w ith  th e  f in d in g s  from a stu d y  

re p o r te d  by Powers and Gowie (1977 ). The in v e s t ig a to r s  examined 

th e  e f f e c t  of c h i ld r e n 's  e x p e c ta t io n s  about peop le  and an im als
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on th e  com prehension o f a c t iv e  and p a s s iv e  s e n te n c e s . E x p ec ta tio n s  

were d e f in e d  a s  " . . . t h e  p r e fe r re d  'm a tc h * between ag en t and a c t io n  

in  a  l i n g u i s t i c  p ro p o s i t io n "  (Gowie & Pow ers, 1978, p . 474),

To f in d  ou t what e x p e c ta t io n s  c h i ld r e n  h ave , th e  in v e s t ig a to r s  

in te rv ie w e d  k in d e rg a r te n  and f i r s t  g rad e  c h i ld r e n .  T hese c h i ld re n  

d id  n o t p a r t i c i p a t e  in  th e  main phase of th e  s tu d y . D uring th e  

in te rv ie w s ,  c h i ld re n  w ere asked q u e s tio n s  concern ing  th e  p ro b ab le  

b eh av io r of p a i r s  of p eo p le  and a n im a ls . Sample q u e s tio n s  inc lu d ed : 

"Would a c h i ld  warn a policem an o r would a policem an warn a c h i ld ? "  

"Would a sheep w atch a p ig  o r would a p ig  w atch a  sheep?" On th e  

b a s is  o f c h i ld r e n ’s  re s p o n s e s , two ty p e s  of se n te n c e s  w ere c o n s tru c te d , 

th o s e  harm onious w ith  e x p e c ta t io n  and th o se  c o n tra ry  to  e x p e c ta t io n .

K in d e rg a rte n  and f i r s t  g rad e  c h i ld re n  heard  a s e r i e s  of s ta te m e n ts , 

each fo llo w ed  by a  q u e s tio n  ( e . g . ,  "The policem an warned th e  c h i ld .

Was th e  c h i ld  warned by th e  p o licem a n ?"). In  a d d i t io n  to  e x p e c ta t io n , 

s e v e ra l  o th e r  f a c t o r s  were exam ined, These w ere age, ty p e  of 

s e n te n c e  ( a c t iv e  o r p a ss iv e ) and q u e s tio n  v o ic e  (same a s  o r d i f f e r e n t  

from th e  s ta te m e n t) .  E x p e c ta tio n  e x e rte d  th e  s t r o n g e s t  in f lu e n c e  

on c h i ld r e n ’s  re sp o n s e s . At b o th  g rad e  l e v e l s ,  c h i ld re n  gave more 

c o r r e c t  answ ers to  q u e s tio n s  abou t s ta te m e n ts  which w ere harm onious 

w ith  e x p e c ta t io n  th an  to  q u e s tio n s  abou t s ta te m e n ts  w hich were 

c o n tra ry  to  e x p e c ta t io n . Powers and Gowie (1977) concluded th a t  

c h i ld r e n  u se  e x p e c ta t io n s  abou t p ro b ab le  a c t io n s  to  d e r iv e  meaning 

from speech .

Gowie and Powers (1978) r e p o r te d  th e  above-m entioned stu d y  

and f i v e  o th e rs  in  which e x p e c ta t io n  was m a n ip u la ted . C h ild ren  

from k in d e rg a r te n  th ro u g h  s ix th  g rad e  p a r t ic ip a te d  in  th e se  s tu d ie s .
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Comprehension of p a s s iv e  se n te n c e s  a s  w e ll as  "prom ise" and " t e l l "  

s e n te n c e s  w ere in v e s t ig a te d ,  Gowie and Powers found th a t  c h i ld re n  

a t  a l l  ag e  l e v e l s  r e l i e d  on e x p e c ta t io n s  to  u n d e rs tan d  s y n ta c t i c a l ly  

d i f f i c u l t  s e n te n c e s .  As th e  in v e s t ig a to r s  o b se rv ed , "When a  s t r u c tu r e  

i s  sim ply  beyond th e  g ra sp  of a  c h i ld ,  e x p e c ta t io n  a f f e c t s  com prehension 

of harm onious se n te n c e s  o n ly  b ecause  i t  a llo w s  th e  c h i ld  to  bypass 

th e  sy n tax  e n t i r e l y  and to  answ er acco rd in g  to  what he o r she  th in k s  

u s u a l ly  happens" (Gowie & Pow ers, 1978, p, 480),

Summary and T h e o re t ic a l  I s s u e s

A ccording to  s o c ia l  le a rn in g  th e o ry , exposure  to  m odeling of 

a s y n ta c t ic  form does n o t le a d  th e  le a rn e r  s im ply  to  rep ro d u ce  th e  

m o d e l 's  s e n te n c e s  a t  a l a t e r  tim e . In s te a d ,  th e  le a rn e r  i s  hy p o th esized  

to  induce  th e  r u l e  govern ing  th e  m o d e l's  sp eech . Such r u l e  le a rn in g  

i s  in f e r r e d  from  s e le c t iv e  im ita t io n  (W h iteh u rs t & V a s ta , 1975). 

S e le c t iv e  im ita t io n  i s  s a id  to  occur when a c h i ld  co p ie s  th e  s t r u c t u r a l  

a s p e c ts  b u t n o t th e  c o n te n t of th e  m odeled s e n te n c e s ,

The f i r s t  s o c i a l  le a rn in g  s tu d ie s  of language su p p o rted  th e  

h y p o th e s is  t h a t  v e r b a l  m odeling s tro n g ly  in f lu e n c e s  th e  sy n tax  of 

c h i l d r e n 's  speech . However, th e s e  s tu d ie s  d id  n o t y ie ld  ev idence  

th a t  m o deling , in  th e  ab sen ce  of re in fo rc e m e n t o r t r a in in g  in  ex ac t 

im i ta t io n ,  p roduces le a rn in g  of new s y n ta c t ic  r u l e s ,

■ W h iteh u rs t and V asta  (1975) sought to  id e n t i f y  c o n d it io n s  in  

which m odeling would te a c h  c h i ld r e n  to  ap p ly  new s y n ta c t ic  r u le s  

in  t h e i r  speech . The CIP (c o m p re h e n s io n -se le c tiv e  im i ta t io n -  

spon taneous p ro d u c tio n )  h y p o th e s is  r e p re s e n ts  th o s e  a u th o r s ' 

e x p la n a tio n  of how a c q u i s i t io n  m ight o ccu r. The CIP h y p o th e s is  

s t a t e s  th a t  v e rb a l  m odeling w i l l  prom ote s e le c t iv e  im i ta t io n  o f a
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new s y n ta c t ic  s t r u c t u r e  when com prehension of th a t  s t r u c t u r e  has 

a l re a d y  been e s ta b l is h e d .

S e v e ra l t e s t s  of th e  CIP h y p o th e s is  have been made. I n  two 

e x p e rim e n ta l s tu d ie s  (W h ite h u rs t, I ro n sm ith , & G o ld fe in , 1974; 

W h ite h u rs t, 1977 ), th e  in v e s t ig a to r s  sough t to  d em o n stra te  th a t  o n ly  

a f t e r  com prehension t r a in in g  would m odeling e l i c i t  s e l e c t iv e  im ita t io n .  

However, com prehension of th e  t a r g e t  s y n ta c t ic  s t r u c tu r e s  was no t 

m easured b e fo re  th e  m odeling  tre a tm e n t.  C onsequen tly , th e  CIP 

h y p o th e s is  th a t  com prehension p re c e d e s  s e le c t iv e  im ita t io n  could  n o t 

be a d e q u a te ly  e v a lu a te d .

A c o r r e l a t i o n a l  s tu d y  conducted  by M orgulas and Zimmerman (1979) 

was a l s o  d esig n ed  to  t e s t  th e  CIP h y p o th e s is .  The in v e s t ig a to r s  

p r e te s t e d  c h i ld r e n  f o r  com prehension a s  w e ll  a s  f o r  spon taneous 

p ro d u c tio n  of r e v e r s ib l e  p a s s iv e  s e n te n c e s . The stu d y  p rov ided  

su p p o rt f o r  th e  CIP h y p o th e s is  bu t a t  th e  same tim e r a i s e d  o th e r  

q u e s tio n s  ab o u t th e  r e l a t io n s h ip  betw een m odeling and com prehension. 

F i r s t ,  i f  th e  m odeling tre a tm e n t le a d s  to  com prehension, w i l l  i t  

s im u lta n e o u s ly  e l i c i t  s e l e c t iv e  im ita t io n  o r m ust com prehension be 

w e ll  e s ta b l is h e d  b e fo re h and . When th e  CIP h y p o th e s is  was fo rm u la te d , 

W h iteh u rs t and V as ta  (1975) su g g es ted  th a t  c h i ld re n  le a rn  to  comprehend 

speech  by r e c e iv in g  feed b ack  o r o th e r  re in fo rc e m e n t f o r  a p p ro p r ia te  

n o n v e rb a l re sp o n se s  to  p a r e n t s ' q u e s tio n s  and r e q u e s ts .  W h iteh u rs t 

and V asta  a p p a re n t ly  d id  n o t c o n s id e r  th e  c o n te x t in  w hich a d u l t  

speech  to  young c h i ld r e n  i s  t y p i c a l ly  m odeled. C o n sequen tly , th e  

a u th o rs  d id  n o t d is c u s s  th e  p o s s i b i l i t y  th a t  m o deling , even w ith o u t 

th e  o p p o r tu n ity  to  re sp o n d , m ight le a d  to  com prehension. Evidence 

th a t  m odeling can te a c h  c h i ld r e n  to  comprehend s y n ta c t ic  r u l e s  r a i s e s
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th e  p o s s i b i l i t y  th a t  com prehension need n o t be tr a in e d  in  a  procedure 

s e p a ra te  from and b e fo re  th e  one used  to  e l i c i t  s e l e c t iv e  im ita t io n .

I t  may be t r u e  th a t  th e  CIP fo rm u la tio n  a p p l ie s  on ly  to  a  s p e c if ic  

c a s e ,  th e  one in  which th e  m odeling s i t u a t i o n  c o n ta in s  no e x t r a - s y n ta c t ic  

c lu e s  to  th e  m eaning of th e  modeled s e n te n c e s .

The second q u e s tio n  r a is e d  by th e  M orgulas and Zimmerman (1979) 

s tu d y  i s :  Under what c irc u m sta n c e s  does m odeling le a d  to  comprehension?

In  Brow n's (1976) s tu d y , m odeling of r e v e r s ib l e  p a s s iv e  sen ten ces  

accom panied by p i c t o r i a l  r e f e r e n t s  in c re a s e d  th e  com prehension of 

c h i ld r e n  whose p r e t e s t  s c o re s  w ere above a chance le v e l .  F urtherm ore , 

m odeling in  th e  c o n te x t o f a c t u a l  d e m o n s tra tio n s  s ig n i f i c a n t l y  improved 

th e  p a s s iv e  se n te n c e  com prehension of c h i ld re n  w ith  p r e t e s t  sco res  

below chance l e v e l .  B row n's s tu d y  was a p p a re n tly  th e  f i r s t  to  dem onstra te  

th a t  when th e  r e f e r e n t s  o f th e  modeled se n te n c e s  a r e  p re s e n t  during  

t r a i n in g ,  m odeling can r e s u l t  in  com prehension of a new s y n ta c t ic  

s t r u c t u r e .  A ccording to  s o c i a l  le a rn in g  th e o ry , n e i th e r  re in fo rcem en t 

n o r o v e r t resp o n d in g  i s  n e c e s s a ry  fo r  r u l e  le a rn in g  to  ta k e  p la c e .

The r e s u l t s  of th e  Brown s tu d y  a r e  of c o n s id e ra b le  th e o r e t i c a l  im portance 

b ecau se  th e y  p ro v id e  su p p o rt f o r  th e  s o c ia l  le a rn in g  p o s i t io n  th a t  

s y n ta c t ic  r u l e s  can be a c q u ire d  p u re ly  th rough  exposure to  v e rb a l  m odeling .

B ecause of th e  t h e o r e t i c a l  s ig n i f ic a n c e  of o b s e rv a tio n a l  

language le a rn in g ,  more ev id en ce  conce rn ing  th e  e f f e c t  of m odeling on 

com prehension i s  needed. Most e x p e rim en ta l and n a t u r a l i s t i c  s tu d ie s  

have fo cu sed  on speech  p ro d u c tio n . For t h i s  re a so n , r e l a t i v e l y  l i t t l e  

i s  known abou t th e  a c q u i s i t i o n  of com prehension s k i l l s .  The Brown 

s tu d y  re v e a le d  th e  im portance of supplem enting  modeled se n te n c e s  

w ith  d e m o n stra tio n s  of th e  a c t io n s  th e y  d e s c r ib e .  O ther v a r ia b le s  in
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th e  m odeling s i t u a t io n  which may in f lu e n c e  com prehension should be 

exam ined.

R ecent r e s e a r c h  has  fo cu sed  on c h i ld r e n 's  u s e , in  in te r p r e t in g  

sp eech , of t h e i r  e x p e c ta t io n s  about th e  p ro b ab le  beh av io r of people 

and a n im a ls . T h is  re s e a rc h  has  dem onstra ted  th a t  sen ten c es  which a re  

c o n s is te n t  w ith  e x p e c ta t io n  a r e  more o f te n  u n d erstood  than  sen tences  

w hich a r e  c o n tra ry  to  e x p e c ta t io n . F in d in g s  from th e se  s tu d ie s  su ggest 

th a t  b e fo re  a c h i ld  has th e  s y n ta c t ic  knowledge to  u n d ers tan d  a  g iven  

se n te n c e  heard  ou t of th e  c o n te x t of i t s  p h y s ic a l r e f e r e n t s ,  th e  c h i ld  

u s e s  p r io r  knowledge ab o u t th e  r e f e r e n t s  to  comprehend th e  sen ten ce .

A lthough  r e s e a r c h  has  re v e a le d  th e  e f f e c t  of e x p e c ta t io n  on c h i ld r e n 's  

com prehension of s p e c i f i c  s e n te n c e s , th e re  have a p p a re n tly  been no 

in v e s t ig a t io n  of c h i ld r e n 's  u se  o f e x p e c ta t io n  to  le a rn  s y n ta c t ic  

r u l e s .  B row n's (1976) s tu d y  in d ic a te s  th a t  th e  p resen ce  of co n c re te  

r e f e r e n t s  h e lp s  c h i ld r e n  to  u n d e rs tan d  th e  meaning of modeled sen ten ces  

and f u r th e r  to  induce th e  r u l e  govern ing  th o se  s e n te n c e s . Can 

c h i ld r e n  a l s o  make u se  of p re v io u s ly  a c q u ire d  in fo rm a tio n  about th e  

r e f e r e n t s  of s e n te n c e s  to  g a in  c o n t ro l  of s y n ta c t ic  ru le s ?
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CHAPTER I I I  

R esearch  Q uestions

The p re s e n t  r e s e a r c h  in v e s t ig a te d  th e  e f f e c t s  o f two v a r ia b le s  

on com prehension of modeled s e n te n c e s .  A ccording to  s o c ia l  le a rn in g  

th e o ry , c h i ld r e n  can  le a rn  s y n ta c t ic  r u le s  p u re ly  th rough  exposure to  

v e r b a l  m odeling and w ith o u t r e c e iv in g  re in fo rc e m e n t fo r  a p p ro p r ia te  

re s p o n s e s . However, i t  ap p ea rs  th a t  in  o n ly  one s tu d y  was pure v e rb a l  

m o d e lin g , unaccom panied by re in fo rc e m e n t, employed to  te a c h  c h i ld re n  

to  comprehend a  s p e c i f i c  s y n ta c t ic  s t r u c t u r e .  In  th e  Brown (1976) 

s tu d y , d e m o n s tra tio n s  of th e  a c t io n s  d e sc r ib e d  in  m odeled p a s s iv e  

se n te n c e s  prom oted com prehension of p a s s iv e s .  R ecent r e s e a rc h  c i te d  

above su g g e s ts  t h a t  b e fo re  a c h i ld  has  th e  s y n ta c t ic  knowledge to  

u n d e rs ta n d  s e n te n c e s  heard  ou t of th e  c o n te x t of t h e i r  r e f e r e n t s ,  

th e  c h i ld  u s e s  p r io r  knowledge ab o u t th e  r e f e r e n t s  to  i n t e r p r e t  th e  

s e n te n c e s .  In  th e s e  s tu d ie s ,  i t  was found th a t  com prehension i s  enhanced 

when in fo rm a tio n  in  th e  se n te n c e  i s  c o n s is te n t  w ith  p r io r  knowledge.

However, p re v io u s  in v e s t ig a t io n s  have n o t examined th e  e f f e c t  of 

knowledge ab o u t s e n te n c e  r e f e r e n t s  on s y n ta c t ic  r u l e  le a rn in g .  Does exposure 

to  a  m odel who u t t e r s  s e n te n c e s  c o n ta in in g  in fo rm a tio n  w hich prom otes 

com prehension le a d  c h i ld r e n  to  induce  th e  s y n ta c t ic  r u l e  govern ing  th o s e  

sen te n c e s?  The p rim ary  purpose  of u n d e rta k in g  th e  p re s e n t  s tu d y  was to  

g a th e r  ev id en ce  con ce rn in g  t h i s  q u e s t io n .

The d e g re e  t o  w hich se n te n c e  c o n te x t i s  c o n s is te n t  w ith  p r io r  

knowledge h as  t y p i c a l l y  been d e term ined  on th e  b a s is  of th e  i n v e s t i g a t o r ’s 

judgm ent a s  to  w hich e v e n ts  a r e  p ro b a b le  and which im probab le , A second 

approach  has Invo lved  c o n s tru c t in g  p ro b ab le  and im probable sen ten c es  based  

on c h i ld r e n 's  answ ers to  in te rv ie w  q u e s t io n s .  In  th e  p re s e n t s tu d y ,
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m odeled se n te n c e s  c o n ta in e d  no e x t r a - s y n ta c t i c  c lu e s  to  meaning.

B efo re  m odeling , c h i ld r e n  re c e iv e d  in fo rm a tio n  about th e  r e f e r e n ts  

o f th e  m odeled se n te n c e s . T h is  p ro ced u re  was designed  to  f o s te r  ex p erim en ta l 

c o n t ro l  over c h i ld r e n 's  p r io r  knowledge. In  th e  p r io r  re le v a n t  in fo rm a tio n  

c o n d i t io n s ,  c h i ld r e n  heard  d e s c r ip t io n s  o f th e  d is p o s i t io n s  and p ro b ab le  

b eh av io r of th e  g ram m atical a g e n ts  and o b je c ts  o f th e  modeled se n te n c e s .

The perfo rm ance of c h i ld r e n  in  th e s e  c o n d it io n s  was compared w ith  th a t  

of c h i ld r e n  who were g iv en  p r io r  in fo rm a tio n  which was no t re le v a n t 

to  th e  a c t io n s  d e sc r ib e d  by th e  m odel. A no-m odeling c o n tro l  group 

was a l s o  in c lu d e d .

The second purpose  o f th e  p re s e n t  r e s e a rc h  was to  p ro v id e  a 

p a r t i a l  r e p l i c a t i o n  o f Brow n's (1976) f in d in g s  by exam ining th e  

e f f e c t  on com prehension of th e  p h y s ic a l  c o n te x t in  which sen tences 

a r e  m odeled. C h ild re n  in  th e  enactm ent c o n d itio n s  heard  p ass iv e  

se n te n c e s  and a t  th e  same tim e w atched th e  model u se  d o l l s  to  

d em o n stra te  th e  a c t io n s  d e s c r ib e d .  The p re sen ce  o r absence o f 

p h y s ic a l  c o n te x t was f a c t o r i a l l y  v a r ie d  w ith  th e  two ty p e s  of p r io r  

in fo rm a tio n .

A l l  c h i ld r e n  w ere p r e te s te d  f o r  com prehension of r e v e r s ib le  

p a s s iv e  s e n te n c e s .  One p o s t t e s t  a s se s se d  com prehension of th e  sen ten ces  

heard  d u rin g  th e  m odeling tre a tm e n t.  To d e te rm in e  w hether o r n o t 

m odeling  promoted s y n ta c t ic  r u l e  le a rn in g ,  two p o s t t e s t s  on new p a ss iv e  

s e n te n c e s  w ere a l s o  g iv e n . The f i r s t ,  co n s id e red  to  be a " le n ie n t"  

t r a n s f e r  t e s t ,  m easured g e n e r a l iz a t io n  of le a rn in g  to  se n te n c e s  which 

c o n ta in e d  th e  same g ram m atical a g e n ts  and o b je c ts  a s  th e  modeled 

s e n te n c e s  bu t which used  d i f f e r e n t  v e rb s .  The f i n a l  p o s t t e s t ,  which 

c o n s is te d  of s e n te n c e s  s im i la r  to  th o se  on th e  p r e te s t  except th a t
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d i f f e r e n t  v e rb s  w ere employed, was co n s id e re d  to  be a  " s t r in g e n t"  

t e s t  of t r a n s f e r .

H ypotheses

The fo llo w in g  h y p o th eses  w ere e v a lu a te d ,

1) I t  was p re d ic te d  th a t  h e a rin g  p r io r  r e le v a n t  in fo rm a tio n  about 

th e  g ram m atical a g e n ts  and o b je c ts  of p a s s iv e  se n te n c e s  would he lp  

c h i ld r e n  in t e r p r e t  se n te n c e  m eaning and would a lso  h e lp  c h i ld re n  induce 

th e  word o rd e r r u l e  f o r  p a s s iv e s .  A m ain e f f e c t  of p r io r  in fo rm atio n  

was th u s  a n t ic ip a te d ,  On each p o s t t e s t ,  c h i ld re n  who re c e iv e d  r e le v a n t  

in fo rm a tio n  were expected  to  a c h ie v e  s ig n i f i c a n t l y  h ig h e r  sc o re s  than  

c h i ld r e n  who w ere g iv e n  i r r e l e v a n t  in fo rm a tio n .

2) I t  was h y p o th esized  th a t  su p p ly in g  c h i ld re n  w ith  a  p h y s ic a l 

c o n te x t f o r  modeled p a s s iv e  se n te n c e s  would a id  com prehension o f th e  

s p e c i f i c  s e n te n c e s  h eard  and would a l s o  le ad  to  u n d e rs tan d in g  o f new 

p a s s iv e  se n te n c e s . Thus a  m ain e f f e c t  of p h y s ic a l  c o n te x t was p re d ic te d . 

C h ild ren  in  th e  enactm ent c o n d it io n s  w ere expec ted  to  perform  s ig n i f i c a n t l y  

b e t t e r  on each p o s t t e s t  th an  c h i ld r e n  in  th e  no -enactm en t c o n d itio n s .

3) I t  was h y p o th esized  th a t  on each p o s t t e s t ,  th e  combined av erag e  

sc o re  o f th e  g roups which w ere exposed to  m odeling w ith  r e le v a n t  p r io r  

in fo rm a tio n , enactm ent o r bo th  would s ig n i f i c a n t l y  exceed th e  av erage  

s c o re  of th e  no-m odeling c o n t ro l  g roup . However, in  acco rd  w ith  Brown’s 

(1976) r e s u l t s ,  i t  was n o t expected  th a t  c h i ld re n  who re c e iv e d  m odeling 

a lo n e  would perform  s ig n i f i c a n t l y  b e t t e r  on any of th e  p o s t t e s t s  th an  

th e  no-m odeling c o n t ro l  s u b je c ts .

4) I t  was a n t ic ip a te d  th a t  th e  perform ance of each m odeling 

group which re c e iv e d  p r io r  r e le v a n t  in fo rm a tio n , enactm ent o r both  

supplem ents would s ig n i f i c a n t l y  su rp a s s  th e  c o n t ro l  group perform ance.

T h is  p r e d ic t io n  was made w ith  r e s p e c t  to  each p o s t t e s t .
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N e ith e r  p re v io u s  r e s e a r c h  nor a p r i o r i  a n a ly s i s  p rov ided  a  

b a s i s  f o r  p r e d ic t in g  w hether o r n o t th e  in t e r a c t io n  between p h y s ica l 

c o n te x t and p r io r  in fo rm a tio n  would be s t a t i s t i c a l l y  s ig n i f i c a n t .  

T h e re fo re ,  no h y p o th e s is  concern ing  th e  in t e r a c t io n  was made.



CHAPTER IV 

Method

S u b je c ts

A t o t a l  of 111 3^5  ̂ to  5—y e a r-o ld  c h i ld re n  re c e iv e d  th e  compre­

h en sio n  p r e t e s t .  The c h i ld r e n  w ere r e c r u i te d  from  th r e e  n u rse ry  

sch o o ls  and a  day c a re  c e n te r  a l l  lo c a te d  in  m id d le -c la s s  neighborhoods 

in  suburban  New York. An a d d i t io n a l  9 c h i ld r e n  from  th e s e  schoo ls  

began to  ta k e  p a r t  in  th e  s tu d y  b u t w ere dropped b ecause  th ey  did  

n o t fo llo w  th e  p r e t e s t  i n s t r u c t io n .

B ecause th e  fo cu s  of th e  s tu d y  was de  novo a c q u i s i t io n  of 

r e v e r s ib l e  p a s s iv e  s e n te n c e s ,  o n ly  th o se  c h i ld re n  who f a i l e d  a t  p r e te s t  

to  d em o n stra te  good p a s s iv e  se n te n c e  com prehension were asked  to  c o n tin u e . 

Follow ing M orgulas and Zimmerman (1979), a p r e t e s t  s c o re  of 8 was 

adop ted  a s  th e  c r i t e r i o n  f o r  c l a s s i f i c a t i o n  as  a "h ig h  com prehender" 

and hence fo r  e x c lu s io n  from f u r th e r  p a r t i c ip a t io n  in  th e  s tu d y . (See 

Appendix A fo r  a  d is c u s s io n  of th e  r e l i a b i l i t y  of th e  com prehension t e s t  

w ith  re g a rd  to  c l a s s i f i c a t i o n  as  a  h ig h  com prehender).

In  th e  i n i t i a l  p o p u la tio n , 66 c h i ld re n  (59.5%) re c e iv e d  p r e te s t  

s c o re s  below 8 and w ere th e r e f o r e  co n s id e re d  e l i g i b l e  to  p a r t i c ip a te .

Of t h i s  number, fo u r  d id  n o t want to  c o n tin u e  a f t e r  th e  p r e t e s t  and an o th e r 

two had to  be dropped d u rin g  th e  c o u rse  of th e  m odeling trea tm e n t because 

th e y  d id  n o t le a rn  th e  names of th e  s to ry  c h a r a c te r s  who a ls o  appeared  

on th e  p o s t t e s t  ite m s . The rem ain ing  60 boys and g i r l s  ranged  in  age 

from 3 y e a r s ,  6 m onths to  5 y e a r s ,  2 m onths (M = A y e a rs , 3 m onths).

D esign

W ith in  each  s c h o o l, c h i ld r e n  w ere random ly a s s ig n e d  to  fo u r m odeling 

c o n d it io n s  and a no-m odeling c o n t ro l  c o n d i t io n .  M odeling on ly  s u b je c ts  

heard  i r r e l e v a n t  in fo rm a tio n  b e fo re  th e  s to ry  and were n o t exposed to
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enac tm en t. For c h i ld r e n  in  th e  m odeling w ith  enactm ent g roup, who 

a l s o  heard  i r r e l e v a n t  p r io r  in fo rm a tio n , m odeling was accompanied by 

d e m o n s tra tio n s  of th e  a c t io n s  in  th e  s to r y  s e n te n c e s . R elevan t in fo rm atio n  

abou t th e  s to r y  p receded  m odeling  f o r  m odeling w ith  r e le v a n t  in fo rm atio n  

s u b je c t s ,  b u t th e s e  c h i ld r e n  w ere n o t g iv e n  an o p p o r tu n ity  to  watch 

th e  m o d e l 's  d e m o n s tra tio n . The m odeling w ith  combined tre a tm e n t group 

re c e iv e d  m odeling supplem ented w ith  b o th  r e le v a n t  in fo rm a tio n  and 

enac tm en t. Thus w ith  r e s p e c t  to  th e  m odeling c o n d i t io n s ,  th e  d esign  

was a  2 (P r io r  In fo rm a tio n  Type; r e l e v a n t ,  i r r e l e v a n t )  x  2 (P h y sica l 

C o n tex t: en ac tm en t, no enac tm en t) f a c t o r i a l .

C h a r a c te r i s t i c s  o f V e rb a l S tim u li

The p re s e n t  s tu d y  was desig n ed  to  a s s e s s  th e  e f f e c t  of experim en ter-  

p ro v id ed  in fo rm a tio n  on c h i l d r e n 's  p a s s iv e  se n te n c e  com prehension. 

T h e re fo re , com prehension t e s t s  and t r a in in g  m a te r ia ls  had to  be 

c o n s tru c te d  in  such  a way th a t  c h i ld r e n  would have no preconceived  

n o t io n s  ab o u t th e  b eh av io r  of th e  g ram m atica l a g e n ts  and o b je c ts  of 

th e  s tim u lu s  se n te n c e s . P a s s iv e  s e n te n c e s  w hich conform to  th i s  

req u ire m en t a r e  r e f e r r e d  to  th ro u g h o u t th e  t e x t  a s  " n e u tr a l  r e v e r s ib le  

p a s s iv e s ."  N e u tra l  se n te n c e s  a r e  th o s e  in  which th e  p r o b a b i l i ty  

t h a t  th e  r e f e r r e d - t o  ev en t would occur i s  eq u a l to  th e  p ro b a b il i ty  

t h a t  th e  r e v e r s e  wculd o c c u r . Examples of p a s s iv e s  which m ight 

re a so n a b ly  b e  c a te g o r iz e d  a s  n e u t r a l  in c lu d e ; "The c a r  was bumped by 

th e  t r u c k ."  "The m other was k is s e d  by th e  c h i l d . "

R e v e rs ib le  p a s s iv e  s e n te n c e s  may a l s o  be e i th e r  p ro b ab le  ( e .g . ,

"The mouse was chased  by th e  c a t . " )  o r Im probable ( e . g . ,  "The c a t was 

chased  by th e  m o u se ." ) .  The term  " i r r e v e r s ib l e "  i s  a p p lie d  throughout 

th e  t e x t  to  p a s s iv e s  in  which sw itch in g  th e  p o s i t io n  o f th e  gram m atical
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a g e n t and o b je c t  would r e s u l t  In  a  sen ten c e  which was g ram m atica lly  

c o r r e c t  b u t s e m a n tic a lly  u n a c c e p ta b le  ( e . g . ,  "The m ilk  was drunk by 

th e  b a b y ." ) .  (See Appendix B f o r  an e x p la n a tio n  of th e  te rm ino logy  

used  in  th e  t e x t ) .

P erh ap s  th e  s u r e s t  way to  compose a  com p le te ly  n e u t r a l  sen ten c e  

i s  to  u s e  th e  same noun a s  b o th  th e  g ram m atical ag en t and gram m atical 

o b je c t  and to  d i s t i n g u is h  them by c e r t a in  ty p e s  of a d je c t iv e s  such as 

a c o lo r  a d je c t iv e  ( e . g . ,  "The brown dog was b i t t e n  by th e  b la c k  d o g ," ) .  

The o r ig i n a l  r e s e a r c h  p lan  c a l le d  f o r  th e  u se  of t h i s  method to  c o n s tru c t  

item s  f o r  b o th  th e  com prehension p r e t e s t  and fo r  th e  s t r in g e n t  t r a n s f e r  

t e s t .  However, p i l o t  t e s t i n g  re v e a le d  th a t  a  s u b s t a n t i a l  number of 

p re s c h o o le rs  e i th e r  made m is ta k e s  on c o lo r  names or e l s e  had more 

d i f f i c u l t y  remembering s e n te n c e s  w ith  c o lo r  names th an  th o s e  >— s h o r te r  

by two words -—■ w ith o u t them . S in ce  th e  com prehension t e s t s  w ere 

in ten d ed  to  m easure s y n ta c t ic  knowledge o n ly , an a tte m p t was made to  

m inim ize v o c a b u la ry  and memory d i f f i c u l t i e s .  T h e re fo re , " th e  boy" 

and " th e  g i r l "  w ere used  a s  g ram m atical a g e n ts  and o b je c ts  on th e  

p r e t e s t  and on th e  s t r in g e n t  t r a n s f e r  t e s t  ite m s . To e n su re  a g a in s t  

any p o s s ib le  e f f e c t  on s c o re s  of e x p e c ta t io n s  concern ing  b o y s ’ and 

g i r l s ’ b e h a v io r , each of th e  two t e s t s  c o n s is te d  of p a i r s  of sen te n c e s  

c o n ta in in g  th e  same v e rb  ( e . g . ,  "The boy was pushed by th e  g i r l , "  

and "The g i r l  was pushed by th e  b o y ." ) .

The p a s s iv e  se n te n c e s  which w ere m odeled d u rin g  th e  tre a tm e n t 

phase w ere embedded in  a n o v e l s to ry  about th r e e  c h a ra c te r s  about 

whose b eh av io r  c h i ld re n  should  have had no p reconceived  n o t io n s .

The s to ry  was c o n s tru c te d  so th a t  u n le s s  c h i ld re n  re c e iv e d  e i th e r  th e  

r e le v a n t  p r io r  in fo rm a tio n  o r enactm ent, th e y  would no t be a b le  to
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d e te rm in e  which noun in  any g iv e n  p a s s iv e  se n te n c e  was th e  g ram m atical 

ag en t and which was th e  o b je c t .  Thus l i k e  th e  t e s t  s e n te n c e s , th e  

p a s s iv e  se n te n c e s  u t t e r e d  by th e  model w ere a l s o  d esigned  to  be 

n e u t r a l .

' To e n su re  th a t  t h i s  req u ire m en t was m et, two ty p e s  of sen te n c e s  

w hich m igh t have served  a s  c o n te x t c lu e s  w ere d e l ib e r a t e ly  o m itted  from 

th e  s to r y .  The f i r s t  ty p e  was th e  s e m a n tic a lly  i r r e v e r s i b l e  p a s s iv e  

which i s  ty p i c a l l y  u n d ers to o d  b e fo re  th e  r e v e r s ib l e  p a s s iv e  (B ever,

1970) and w hich th e r e f o r e  m ight have helped  c h i ld r e n  in t e r p r e t  th e  s to ry  

s e n te n c e s . Secondly , any a c t iv e  se n te n c e  which m ight o th e rw ise  have 

p receded  a  p a s s iv e  se n te n c e  and p ro v id ed  a h in t  a s  to  i t s  meaning 

was a ls o  avo ided .

A l l  im p o rtan t s to ry  ev en ts  w ere r e l a t e d  in  th e  p a s s iv e  v o ic e .

D uring p i l o t  t e s t i n g ,  th r e e  a d u l t s  w ere asked  to  ju d g e  w hether or 

n o t th e  s to r y  c o n ta in e d  e x t r a - s y n ta c t i c  c lu e s  to  th e  meaning of 

in d iv id u a l  p a s s iv e  s e n te n c e s .  When such  a  c lu e  was d e te c te d ,  th e  

a p p ro p r ia te  change was made. A ll  th r e e  ju d g e s  ag reed  th a t  c h i ld re n  

w ith  poor p a s s iv e  se n te n c e  com prehension would need to  r e ly  on th e  

e x p e rim e n te r-p ro v id e d  in fo rm a tio n  in  o rd e r to  u n d e rs tan d  th e  f i n a l  

v e r s io n  of th e  s to r y .

T ra in in g  M a te r ia ls

The v e r b a l  s t im u l i  f o r  a l l  m odeling s u b je c ts  c o n s is te d  of 24 

n e u t r a l  r e v e r s ib l e  p a s s iv e  se n te n c e s  woven in to  a s to r y .  (Appendix 

E c o n ta in s  th e  com plete  t e x t  of th e  s t o r y ) . To in tro d u c e  c h i ld re n  

to  th e  s to r y  c h a r a c te r s ,  a p ic tu r e  of each was shown. The p ic tu r e s ,  

b la c k  l i n e  d raw ings on 5 x 7 w h ite  c a rd s ,  d e p ic te d  th e  s to ry  

c h a r a c te r s  a s  e x p re s s io n le s s  and in  a s ta n d in g  p o s i t io n .
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P r io r  in fo rm a tio n  abou t th e  s to r y ,  r e l a t e d  in  th e  a c t iv e  v o ic e , 

was o f two ty p e s .  R e lev an t in fo rm a tio n  to ld  abou t th e  d is p o s i t io n s  

and ty p i c a l  b eh av io r o f th e  s to r y  c h a r a c te r s .  For exam ple, one 

c h a ra c te r  was d e sc r ib e d  a s  ,'mean" and "alw ays g e t t in g  in to  t r o u b le ."  

C h ild re n  w ere to ld  t h a t  a second c h a ra c te r  alw ays " t r i e s  to  make 

f r i e n d s "  w ith  o th e r s .  I r r e le v a n t  p r io r  in fo rm a tio n  p r im a r ily  d e sc rib e d  

th e  c h a r a c te r s ’ c lo th in g  b u t d id  n o t m ention  t h e i r  d is p o s i t io n s  or 

u s u a l  b e h a v io r . The two ty p e s  of p r io r  in fo rm a tio n  were th e  same 

le n g th . (The t e x t  of b o th  ty p e s  of p r io r  in fo rm a tio n  can be found in  

Appendix D ) .

D o lls  w ere u sed  a s  s to ry  r e f e r e n t s  in  th e  enactm ent c o n d itio n s .

The f a c e s  and c lo th in g  of th e  d o l l s  w ere a l t e r e d  so th a t  th e y  looked 

l i k e  th e  draw ings used in  th e  p o s t t e s t s ,

Comprehension T e s ts

Both th e  com prehension p r e t e s t  and th e  th r e e  p o s t t e s t s  each 

c o n s is te d  of a 10-ite m  p ic tu r e  r e c o g n i t io n  ta s k  desig n ed  to  m easure 

u n d e rs ta n d in g  of r e v e r s ib l e  p a s s iv e  s e n te n c e s .  A ll  se n te n c e s  were in  

th e  p a s t  te n s e  and a l l  g ram m atical a g e n ts  and o b je c ts  were an im ate . 

D if f e r e n t  s e n te n c e s  and p ic tu r e s  were u sed  on each t e s t .

The p r e t e s t  a s s e s se d  com prehension of n e u t r a l  r e v e r s ib l e  p a s s iv e s . 

F iv e  p a i r s  of p ic tu r e s ,  b la c k  l i n e  draw ings on 5 x 7 w h ite  c a rd s , 

serv ed  a s  re sp o n se  c h o ic e s  f o r  th e  10 p r e t e s t  ite m s . The c h i ld  saw 

each p a i r  of p ic tu r e s  tw ic e . On one t r i a l  w ith  a p a i r ,  one of th e  

p ic tu r e s  ( e . g . ,  a boy pushing a g i r l  on a swing) co rresponded  to  th e  

e x p e rim en te r-m o d e l’s Sen tence ("The g i r l  was pushed by th e  b o y ." ) .

On th e  n e x t t r i a l  w ith  th e  same p a i r ,  th e  o th e r  p ic tu r e  was th e  

c o r r e c t  c h o ic e  f o r  th e  t e s t  s e n te n c e  ("The boy was pushed by th e
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g i r l . " ) .  A ll  s u b je c ts  re c e iv e d  th e  t e s t  item s in  th e  same o rd e r , 

which was chosen random ly w ith  th e  c o n s t r a in t  th a t  th e  two sen ten ces  

fo r  a p a i r  of p ic tu r e s  n o t be p re se n te d  back  to  back .

The f i r s t  two p o s t t e s t s  w ere a l s o  made up of n e u t r a l  r e v e r s ib le  

p a s s iv e s  inasm uch a s  b o th  th e  g ram m atical ag en t and th e  gram m atical 

o b je c t  of th e  se n te n c e  was a c h a ra c te r  from  th e  s to r y .  The f i r s t  

p o s t t e s t  c o n ta in e d  se n te n c e s  heard  d u rin g  th e  m odeling tre a tm e n t.

The second p o s t t e s t  c o n s is te d  of new se n te n c e s  abou t th e  s to ry  

c h a r a c te r s  engaged in  a c t io n s  d i f f e r e n t  from  th o se  in  th e  s to ry  bu t 

c o n s is te n t  w ith  th e  c h a r a c t e r s '  ty p i c a l  b e h a v io r . Because c h i ld re n  

cou ld  u s e  th e  e x p e rim en te r-p ro v id ed  r e le v a n t  in fo rm a tio n  to  in t e r p r e t  

p o s t t e s t  2 s e n te n c e s , t h i s  m easure was c o n s id e re d  to  be a le n ie n t  

t e s t  of s y n ta c t ic  r u l e  le a r n in g .  Ten d i f f e r e n t  s e n te n c e s , each 

accom panied by a  p a i r  of p ic tu r e s ,  w ere used  on th e  f i r s t  and second 

p o s t t e s t s .  The p ic tu r e s  w ere of th e  same ty p e  a s  th e  p r e te s t  response  

c h o ic e s .

L ik e  th e  p r e t e s t  i te m s ,  t h e  g ra m m a tic a l a g e n ts  and o b je c t s  of 

s e n te n c e s  on th e  t h i r d  p o s t t e s t  w ere  " th e  boy" and " th e  g i r l . ” And 

a s  on th e  p r e t e s t ,  f i v e  p a i r s  o f  s e n te n c e s  ( e . g . ,  "The g i r l  was c a r r ie d  

b y  th e  b o y ."  "The boy was c a r r i e d  by th e  g i r l . " )  and f i v e  p i c t u r e  

p a i r s  s e rv e d  a s  s t i m u l i .  However, e n t i r e l y  d i f f e r e n t  v e rb s  th a n  th o s e  

on th e  p r e t e s t  w ere  u se d  on p o s t t e s t  3 . S in c e  p o s t t e s t  3 i te m s  d id  n o t  

m e n tio n  th e  s to r y  c h a r a c te r s  and em ployed d i f f e r e n t  v e rb s  th a n  th o se  

on th e  f i r s t  two p o s t t e s t s ,  p o s t t e s t  3 was d e s ig n a te d  a  s t r i n g e n t  

t r a n s f e r  o f l e a r n in g  t e s t .  (A ppendix F c o n ta in s  th e  p r e t e s t  and 

p o s t t e s t  s e n te n c e s  and shows sam ple re s p o n s e  c h o ic e s ) .



4 6

Procedures:

The experim entervm odel took  each, c h i ld  in d iv id u a l ly  to  a  q u ie t

room o r a re a  in  th e  sch o o l f o r  t e s t s  and t r e a tm e n t .  The com prehension

p r e t e s t  was d e sc r ib e d  to  th e  c h i ld  a s  a game w ith  p i c tu r e s .  The

ex p erim en te r 'm o d e l s a id :

W e're go ing  to  p la y  a  game w ith  th e s e  p ic tu r e s ,  (Holds 
up pack  of p r e t e s t  re sp o n se  c h o ic e s ) . The way we p la y  
th e  game i s  t h a t  I  show you two p ic tu r e s .  W hile y o u 're  
lo o k in g  a t  th e  p i c tu r e s ,  I 'm  going to  t e l l  you abou t one 
of them. You have to  p o in t to  th e  one I 'm  ta lk in g  ab o u t.
O.K.? L e t 's  t r y  a few  f o r  p r a c t i c e .  Remember to  look  
a t  b o th  p ic tu r e s  and l i s t e n  v e ry  c a r e f u l ly .  Then p o in t .
D o n 't p o in t u n t i l  I  t e l l  you which one. O .K ., ready?

Then th e  c h i ld  r e c e iv e d  th r e e  p r a c t i c e  item s to  make s u re  th a t  he or

she  u n d e rs to o d  what to  d o . P r a c t i c e  item s w ere in  th e  a c t iv e  v o ic e

and w ere n o t sc o re d . C h ild re n  who d id  n o t fo llo w  th e  d i r e c t io n s

f o r  th e  p r a c t i c e  item s w ere excluded from f u r th e r  p a r t i c ip a t io n  in

t h e  s tu d y .

The c o r r e c t  c h o ic e  f o r  h a l f  th e  p r e t e s t  item s appeared  on th e  

l e f t  and f o r  th e  o th e r  h a l f  on th e  r i g h t .  The tw o re sp o n se  c h o ices  

f o r  each se n te n c e  w ere shown to  th e  c h i ld  s im u lta n e o u s ly . The 

ex perim en ter-m odel reco rd ed  each c h i l d 's  re sp o n se  w ith o u t g iv in g  

feed b a ck  b u t d id  o c c a s io n a lly  encourage th e  c h i ld  by nodding o r 

sm ilin g  b e fo re  re a d in g  a  new t e s t  s e n te n c e . Each c o r r e c t  re sp o n se  

r e c e iv e d  a  sc o re  of one. I n c o r r e c t  re sp o n se s  w ere sco red  a s  z e ro .

The m odeling  s e s s io n  to o k  p la c e  a t  l e a s t  one week a f t e r  p r e te s t in g .

A gain th e  experim en ter-m odel worked w ith  each c h i ld  in d iv id u a l ly .

C h ild re n  in  a l l  c o n d i t io n s  were to ld ;

Today I 'm  going  to  t e l l  you a  s to r y  and a f te rw a rd s  
w e 're  go ing  to  p la y  some games w ith  p ic tu r e s .  W hile 
I  t e l l  you th e  s to r y ,  t r y  to  l i s t e n  v e ry  c a r e f u l ly .
O .K ., a r e  you ready?
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I t  was n e c e ssa ry  f o r  a l l  s u b je c t s ,  in c lu d in g  th e  no-m odeling c o n t ro l s ,  

to  le a r n  th e  names o f th e  s to r y  c h a r a c te r s  s in c e  th ey  w ere th e  

g ram m atical a g e n ts  and o b je c ts  of a l l  th e  sen ten c es  on th e  f i r s t  

two p o s t t e s t s .  T h e re fo re , a l l  c h i ld r e n  heard  a b r i e f  p assag e  in  

w hich th e  s to r y  c h a ra c te r s  w ere m en tioned . A t th e  same tim e , a 

draw ing  o f each  c h a ra c te r  was shown, (The p assag e  and th e  draw ings 

appea r in  Appendix C), Then th e  experim en te r 'm o d el s a id ,  "B efore I  

t e l l  you th e  s to r y ,  I  want to  make s u re  th a t  you remember everybody 

in  i t , "  The ex p erim en te r 'm o d e l l a id  th e  p ic tu r e s  of th e  th r e e  s to ry  

c h a ra c te r s  in  f r o n t  of th e  c h i ld  and p o in tin g  to  each p ic tu r e  in  

tu rn  a sk ed , "Can you t e l l  me who t h i s  i s ? "  o r "What i s  th e  name of 

t h i s  one?" I f  th e  c h i ld  gave th e  c o r r e c t  name, th e  ex perim en ter -  

model s a id ,  'V e ry  good" or " t h a t ’s r i g h t , "  I f  th e  c h i ld  named a l l  

th r e e  p ic tu r e s  c o r r e c t ly ,  th e  experim en ter-m odel s h u f f le d  th e  c a rd s ,  

p laced  them b e fo re  th e  c h i ld  in  a  new o rd e r  and a g a in  asked f o r  th e  

c h a r a c te r s '  names. T h is  p ro ced u re  was re p e a te d  one more tim e . I f  

a  c h i ld  d id  n o t say  th e  c o r r e c t  name, th e  experim en ter-m odel su p p lie d  

i t  and th e  c h i ld  was g iv en  a n o th e r  chance. C h ild ren  who d id  n o t le a rn  

th e  names a f t e r  be in g  to ld  them th r e e  tim es  w ere dropped from  th e  s tu d y . 

A f te r  th e  memory ta s k ,  th e  experim en ter-m odel removed th e  

p ic tu r e s  and s a id ,  "Good, now y o u 'r e  re a d y  to  h ea r th e  s to r y ,"  Then, 

depending on tre a tm e n t c o n d i t io n ,  m odeling s u b je c ts  heard  e i th e r  

r e le v a n t  o r i r r e l e v a n t  In fo rm a tio n  and w ith o u t a b reak , th e  s to ry  

i t s e l f .  In  th e  enactm ent c o n d it io n s  o n ly , th e  experim enter-m odel 

u sed  d o l l s  to  d em o n stra te  th e  a c t io n s  d e sc r ib e d  in  each p a s s iv e  

s e n te n c e . No-modeling c o n t ro l  s u b je c ts  heard  th e  i r r e l e v a n t  

in fo rm a tio n  b u t no t th e  s to r y .  C o n tro ls  a ls o  re c e iv e d  th e  same
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p o s t t e s t s  a s  d id  th e  c h i ld re n  in  th e  m odeling c o n d i t io n s .

Im m ediately  fo llo w in g  th e  s to r y ,  m odeling s u b je c ts  were g iven  th e  

f i r s t  and second p o s t t e s t s ,  These p o s t t e s t s  w ere a d m in is te re d  to  th e  

c o n t ro l  group r i g h t  a f t e r  th e  i r r e l e v a n t  in fo rm a tio n . P o s t t e s t  

p ro ced u re s  w ere th e  same a s  th o s e  fo llow ed  d u rin g  p r e te s t in g .

P i l o t  t e s t i n g  in d ic a te d  th a t  th e  c h i ld r e n  would need a b reak  

a f t e r  th e  f i r s t  two p o s t t e s t s .  T h e re fo re , a t  th a t  p o in t ,  th e  

experim ent er-m odel s a id ,  " I  have a  few  more p ic tu r e s  to  show you 

bu t I  th in k  you shou ld  ta k e  a  l i t t l e  b re a k  f i r s t , "  The c h i ld  was 

th e n  g iven  an o p p o r tu n ity  to  s tan d  up and s t r e t c h  and to  jump up 

and down f o r  a  m inu te  o r two b e fo re  c o n tin u in g  w ith  th e  th i r d  

p o s t t e s t .
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CHAPTER V 

R e s u lts

The d a ta  w ere ana ly zed  to  a s s e s s  tre a tm e n t e f f e c t s  on two a sp e c ts  

of c h i l d r e n 's  perform ance; 1) com prehension o f th e  r e v e r s ib l e  p a ss iv e  

se n te n c e s  h eard  d u rin g  th e  m odeling tre a tm e n t an d , 2 ) s y n ta c t ic  r u le  

le a r n in g .  The independen t v a r ia b le s  w ere v e r b a l  m odeling , p r io r  

in fo rm a tio n  ty p e , p h y s ic a l  c o n te x t and th e  in t e r a c t io n  of th e  l a t t e r  

two f a c t o r s .  T here  were th r e e  dependent m easu res. P o s t t e s t  1 measured 

com prehension of th e  same p a s s iv e  se n te n c e s  u t t e r e d  by th e  model. 

P o s t t e s t  2 c o n s is te d  of a  le n ie n t  t e s t  of t r a n s f e r  and p o s t t e s t  3 

was a  s t r in g e n t  t r a n s f e r  t e s t .

T a b le  1 p r e s e n ts  th e  p r e t e s t  and p o s t t e s t  means and s tan d ard  

d e v ia t io n s  f o r  each  ex p e rim en ta l g ro u p . As T ab le  1 in d ic a te s ,  th e  

p r e t e s t  av e ra g e  f o r  a l l  s u b je c ts  was 5, a chance le v e l  sc o re  which 

r e f l e c t s  a v i r t u a l  la c k  of p a s s iv e  se n te n c e  com prehension.

C o r r e la t io n s  between sex and s c o re s  on each of th e  th r e e  p o s t­

t e s t s  w ere com puted. Sex was n o t r e l a t e d  e i th e r  to  p o s t t e s t  2, r  ̂ =

.0 8 , o r to  p o s t t e s t  3 s c o re s ,  r  = ,0 6 . However, s in c e  th e  c o r r e la t io n  

betw een sex and p o s t t e s t  1 , a lth o u g h  low, proved to  be s ig n i f i c a n t  

(:r = . 22 , £  = .0 4 ) ,  a  2 x  2 x 2 ( p r io r  in fo rm a tio n  ty p e  x p h y s ic a l 

c o n te x t x sex) a n a ly s i s  o f v a r ia n c e  was perform ed on th e  p o s t te s t  

1 s c o re s .  N e ith e r  th e  m ain e f f e c t  of sex no r th e  in t e r a c t io n  between 

sex and th e  o th e r  two v a r ia b le s  a t ta in e d  s t a t i s t i c a l  s ig n if ic a n c e .  

C onsequen tly , th e  d a ta  f o r  boys and g i r l s  w ere combined in  te s t in g  

th e  h y p o th eses  of p r in c ip a l  i n t e r e s t .
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TABLE 1

E x p erim en ta l Group Means and S tandard  D e v ia tio n s  

f o r  P a s s iv e  S en tence Comprehension

Group3 P r e te s t P o s t t e s t  1 P o s t t e s t  2 P o s t te s t  3

M odeling o n ly 5,00 (2 .0 4 )b 5.67 (1 .07 ) 5.08 (1 .5 6 ) 5,83 (1 .80)

M odeling w ith  
r e le v a n t  infor-r- 
m ation 4 ,92 (1 .9 8 ) 5.67 (2 .4 2 ) 6.00 ( 1 . 86) 5 .75 (1 .36 )

M odeling w ith  
enactm ent 5 ,08 (1 .7 3 ) 6.59 (2 .6 1 ) 6,67 (2 .1 5 ) 6.33 (2 .99 )

M odeling w ith  
combined t r e a t ­
ment 5.17 (1 .85 ) 8 .0 0 (1 .60 ) 6 .50 (2 .5 4 ) 8.33 (2 .39 )

No-modeling
c o n t ro l s 4 .83 (1 .5 9 ) 5.17 (1 .19 ) 4,67 (1 .50 ) 5,42 (2 .19)

5 .00 (1.79) 6.22 (2 .0 8 ) 5.78 (2 .05 ) 6,33 (2 .3 8 )

N o te . Maximum sc o re  = 10,

£
n = 12 f o r  each  g roup ,

^Numbers in  p a re n th e se s  a r e  s ta n d a rd  d e v ia tio n s -
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The A n a ly s is  of C ovariance

G en era l p ro c e d u re . The d a ta  w ere ana ly zed  in  a m u l t iv a r ia te  

a n a ly s i s  of c o v a ria n c e  (ANCOVA) w ith  com prehension p r e t e s t  sc o re  a s  

th e  c o v a r ia te .  The s ig n i f ic a n c e  t e s t s ,  w hich used th e  g r e a t e s t  ro o t  

c r i t e r i o n ,  w ere based  on R o y 's  u n io n - in te r s e c t io n  p r in c ip le  (H a r r is ,  

1975).

R o y 's  approach  in v o lv e s  making an o v e r a l l  t e s t  of each  ex p e rim en ta l 

h y p o th e s is  ( e . g . ,  th e  t e s t  o f a  main e f f e c t ,  an in t e r a c t io n  or a 

c o n t r a s t  betw een groups) by d e te rm in in g  w hether or n o t th e  e x p e rim en ta l 

g roups d i f f e r  in  te rm s o f t h e i r  means on a s in g le  tran sfo rm ed  

dependen t v a r i a b l e .  T h is  v a r i a b le ,  th e  d is c r im in a n t f u n c t io n ,  i s  

a  w eigh ted  l i n e a r  com bination  of th e  ( th re e )  dependent m easu res. The 

d is c r im in a n t  fu n c tio n  i s  th e  b e s t  p o s s ib le  tran sfo rm e d  v a r i a b l e  which 

can  be d e f in e d  in  th e  se n se  t h a t  i t  p roduces a  la rg e r  u n iv a r i a t e  F 

r a t i o  th a n  any  o th e r  l i n e a r  com bination  of th e  dependen t v a r ia b le s .
*

In  th e  a n a ly s i s ,  t h i s  maximal IT r a t i o  i s  compared to  a c r i t i c a l  v a lu e  

which i s  s e le c te d  so a s  to  in s u re  th a t  Type I  e r r o r s  w i l l  occu r w ith  

a  p r o b a b i l i t y  o f a t  m ost c< (T atsuoka , 1971; H a r r is ,  1975).

I f  th e  maximal £  r a t i o  f a i l s  to  re a c h  s ig n i f ic a n c e ,  i t  shou ld  be 

concluded  th a t  th e  ex p e rim en ta l g roups a r e  e q u a l n o t o n ly  on th e  

d is c r im in a n t  f u n c t io n ,  b u t a l s o  on a l l  o th e r  com binations of th e  

dependen t m easures and on each one s e p a r a te ly .  In  c o n t r a s t ,  i f  th e  

n u l l  h y p o th e s is  i s  r e je c te d ,  th e n  a t  l e a s t  one p o s t hoc com parison 

among th e  g roups w i l l  p rove to  be s i g n i f i c a n t .  S p e c i f i c a l ly ,  group 

d i f f e r e n c e s  on th e  d is c r im in a n t  fu n c tio n  w i l l  s i g n i f i c a n t l y  exceed z e ro . 

Once th e  n u l l  h y p o th e s is  i s  r e j e c te d ,  com parisons among th e  means on any 

s in g le  dependent m easure o r com bination  of dependent m easures may be
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may be perfo rm ed . (For a d is c u s s io n  o f R oy 's  p r in c ip le ,  th e  re a d e r  

i s  r e f e r r e d  to  H a r r is ,  1975), In  th e  p re s e n t  s tu d y , th e  o v e ra l l  

t e s t  of each h y p o th e s is  and th e  t e s t s  in v o lv in g  th e  in d iv id u a l  

p o s t t e s t s  w ere a l l  c a r r ie d  ou t a t  th e  c o n v e n tio n a l .05 le v e l  of 

s ig n i f i c a n c e .  R e s u lts  which were s ig n i f i c a n t  a t  an even lower le v e l  

w i l l  be s p e c i f i c a l l y  re p o r te d  a s  such.

P re lim in a ry  t e s t s . ANCOVA i s  p ro p e r ly  perform ed o n ly  when th e  

l i n e s  r e p re s e n t in g  th e  r e g r e s s io n  of th e  dependen t v a r ia b le  on th e  

c o v a r ia te  a r e  p a r a l l e l  a c ro s s  th e  ex p e rim en ta l g roups (T atsuoka , 1971). 

T h is  s e c t io n  r e p o r t s  th e  r e s u l t s  of th e  t e s t  of t h i s  "assum ption  of 

eq u a l s lo p e s ."  The n ex t s e c t io n s  d e s c r ib e  1) th e  2 x 2  f a c t o r i a l  

a n a ly s i s  and 2) th e  s e t  of com parisons betw een th e  tre a tm e n t groups 

and th e  no-m odeling c o n t ro l  g roup .

In  th e  p re lim in a ry  s ta g e  o f th e  a n a ly s i s ,  th e  fo llo w in g  model

The model r e p r e s e n ts  th e  dependent v a r ia b le s  a s  a w eighted  l in e a r  

com bination  of th e  independen t v a r i a b le s .  Bp I s  a c o n s ta n t .  Each B^ 

i s  a  v e c to r  c o n s is t in g  of th e  th r e e  r e g re s s io n  w e ig h ts  f o r  each 

dependent v a r i a b le .  In  th e  e q u a tio n , r e p r e s e n ts  membership in  

th e  m odeling c o n d it io n s  and X2 and X3 r e p re s e n t  membership in  th e  

g ro u p s which re c e iv e d  r e le v a n t  p r io r  in fo rm a tio n  and enactm ent 

r e s p e c t iv e ly .  C i s  th e  c o v a r ia te ,  com prehension p r e t e s t  s c o re , and £  

i s  a  v e c to r  of e r r o r  s c o re s .

None of th e  in t e r a c t io n s  betw een p r e t e s t  sc o re  and th e  tre a tm e n t 

v a r i a b le s  reached  s t a t i s t i c a l  s ig n i f ic a n c e ,  a l l  £  <  .1 0 , T h e re fo re , 

th e  in t e r a c t io n  te rm s, B̂ g, By, B^ and B^ were dropped from  th e  m odel.
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The f a c t o r i a l  a n a l y s i s . To compare th e  e f f e c t iv e n e s s  of 

p ro v id in g  d i f f e r e n t  ty p e s  of in fo rm a tio n  to  c h i ld re n  who heard  

m odeled p a s s iv e  s e n te n c e s , a  2 x 2 ( p r io r  in fo rm a tio n  ty p e  x p h y s ic a l 

c o n te x t)  ANCOVA was perform ed . As in s p e c t io n  of T ab le 1 su g g e s ts , th e  

p re d ic te d  main e f f e c t  o f p r io r  in fo rm a tio n  ty p e  (H ypo thesis  1) d id  n o t 

emerge, T^ (3 , 56) -  3 .8 0 . C h ild re n  who re c e iv e d  r e le v a n t  p r io r  

in fo rm a tio n  d id  n o t s c o re  s ig n i f i c a n t l y  h ig h e r on th e  th r e e  p o s t t e s t s  

than  d id  c h i ld r e n  who re c e iv e d  i r r e l e v a n t  p r io r  in fo rm a tio n . In  

c o n t r a s t ,  p h y s ic a l  c o n te x t e x e r te d  a s tro n g  in f lu e n c e  on c h i ld r e n ’s 

p a s s iv e  se n te n c e  com prehension, T^ (3 , 56) = 12 .88 , £  ^  .0 2 . P ost 

hoc t e s t s  re v e a le d  th a t  on th e  d is c r im in a n t fu n c tio n  and on p o s t t e s t

1 , c h i ld r e n  in  th e  enactm ent c o n d i tio n s  perform ed s ig n i f i c a n t l y  b e t t e r  

th a n  th o se  in  th e  no -enac tm en t c o n d i t io n s ,  Ho\*ever, th e  perform ance

of enactm ent and no-enac tm en t s u b je c ts  d id  n o t d i f f e r  on e i th e r  p o s t t e s t  

2 or p o s t t e s t  3 . Thus th e  d a ta  p ro v id e  p a r t i a l  su p p o rt f o r  H ypo thesis

2 .

A lthough no p r e d ic t io n s  concern ing  th e  in t e r a c t io n  had been made,

ANCOVA d is c lo s e d  th a t  i t  n a rro w ly  m issed th e  c o n v e n tio n a l l e v e l  of 
2

s ig n i f ic a n c e ,  T_ (3 , 56) =■ 8 .6 3 , £  = .0 6 . The p a t te r n  of s c o re s  shown 

in  T ab le  1 r e f l e c t s  t h i s  f in d in g .  C h ild ren  in  th e  m odeling w ith  

combined tre a tm e n t group ach ieved  c o n s id e ra b ly  h ig h e r s c o re s  on b o th  

p o s t t e s t  1 (M = 8 .0 0 ) and p o s t t e s t  3 (M = 8 .3 3 ) th an  d id  c h i ld re n  in  

th e  m odeling w ith  enactm ent c o n d it io n , (Ms = 6.58 and 6.33 on p o s t t e s t s  

1 and 3 r e s p e c t iv e ly ) .  In  c o n t r a s t ,  th e  av e ra g e  sc o re s  of c h i ld re n  in  

th e  two no-enac tm en t c o n d itio n s  w ere q u i te  s im ila r  to  each o th e r .
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C o n tro l group com parisons. To e v a lu a te  th e  e f f e c t s  of th e  

m odeling t r e a tm e n ts ,  a  s e r i e s  o f com parisons was made between c h ild re n  

in  th e  m odeling c o n d it io n s  and th e  no-m odeling c o n t r o l s .  I t  has been 

p re d ic te d  th a t  th e  av erag e  p o s t t e s t  sc o re  o f th e  c o n t ro l  s u b je c ts  would 

be su rp asse d  by th e  combined av e ra g e  of th e  th r e e  groups which re c e iv e d  

m odeling w ith  p r io r  r e le v a n t  in fo rm a tio n , enactm ent or b o th  k inds of 

supplem ent (H ypo thesis  3 ) ,  T h is  o v e r a l l  h y p o th e s is  was su p p o rted ,

T_2 (3 , 56) = 1 1 ,1 9 , £  » ,0 2 , P o s t hoc te s t in g  uncovered a s ig n if ic a n t  

d i f f e r e n c e  betw een m odeling and no-m odeling s u b je c ts  on th e  d isc r im in a n t 

f u n c t io n  b u t n o t ,  how ever, on any in d iv id u a l  p o s t t e s t .  A lso , in  accord 

w ith  H ypothesis- 3 , c h i ld r e n  who re c e iv e d  m odeling o n ly ,w ith o u t e i th e r  

p r io r  r e le v a n t  in fo rm a tio n  o r enactm en t, d id  n o t ach iev e  s ig n i f i c a n t ly  

h ig h e r  mean p o s t t e s t  s c o re s  th an  c o n tro l  c h i ld r e n ,  T (3 , 56) <  1.

The perform ance o f th e  c o n t ro l s  was compared w ith  th a t  of 

c h i ld r e n  in  each group in  which m odeling was supplem ented w ith  p r io r  

r e le v a n t  in fo rm a tio n , enactm ent o r b o th . The m odeling w ith  combined 

tre a tm e n t group o u tsco red  c o n t ro l  s u b je c ts  and th e  d i f f e r e n c e  was 

h ig h ly  s i g n i f i c a n t ,  T^ (3 , 56) = 2 0 .7 2 , £ <  .001 . P o s t hoc t e s t s  

showed th a t  th e  mean sc o re  of c h i ld r e n  who re c e iv e d  th e  combined 

tre a tm e n t was s ig n i f i c a n t l y  s u p e r io r  to  th e  c o n t ro l  group mean on th e  

d is c r im in a n t  fu n c t io n  and on p o s t t e s t s  1 and 3 . Thus excep t f o r  p o s t-  

t e s t  2 , th e  perfo rm ance of th e  combined tre a tm e n t group conformed w ith  

H y p o th esis  4. The perform ance of n e i th e r  th e  m odeling w ith  re le v a n t 

in fo rm a tio n  group nor th e  m odeling w ith  enactm ent group supported  th i s  

h y p o th e s is . A lthough c h i ld re n  in  b o th  g roups sco red  b e t t e r  on a l l  th e  

p o s t t e s t s  than  d id  th e  c o n t ro l  c h i ld re n  (se e  T ab le  1 ) ,  in  n e i th e r  th e  

fo rm er c a se , T^ (3 , 56) = 3 .3 8 , nor in  th e  l a t t e r ,  T^ (3 , 56) = 7 .01 , 

d id  th e  d if f e r e n c e  a t t a i n  s t a t i s t i c a l  s ig n if ic a n c e .
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S u b s id ia ry  A nalyses.

Item  a n a l y s i s . In  o rd e r to  u n d e rs ta n d  th e  combined trea tm e n t 

g ro u p 's  i n f e r i o r  perform ance on p o s t t e s t  2 r e l a t i v e  to  t h a t  on 

p o s t t e s t s  1 and 3 , th e  re sp o n se s  of th e  y o u n g s te rs  in  t h i s  group 

to  th e  ite m s  on a l l  th r e e  p o s t t e s t s  were an a ly z e d . An index of 

item  d i f f i c u l t y ,  th e  p e rc e n ta g e  of c h i ld re n  in  th e  group who responded 

in c o r r e c t ly ,  was o b ta in e d .

Four p o s t t e s t  2 item s w ere f a i l e d  by 42% to  58% of th e  youngsters  

who re c e iv e d  th e  combined tre a tm e n t.  None of th e  item s on e i th e r  

p o s t t e s t  1 o r p o s t t e s t  3 was f a i l e d  by such a la rg e  p e rc e n ta g e  of 

th e  c h i ld r e n  in  t h i s  g ro u p . On p o s t t e s t s  1 and 3 , th e  f a i l u r e  r a t e  

ranged  from  0% to  33%.

To d e te rm in e  w hether or n o t th e  fo u r  d i f f i c u l t  p o s t t e s t  2 item s 

c o n s i s t e n t ly  posed a problem  f o r  th e  same c h i ld r e n ,  in d iv id u a l  

perform ance was exam ined. V a r ia t io n s  in  item  d i f f i c u l t y  ap p a re n tly  

d id  n o t a f f e c t  th e  perform ance of seven  c h i ld re n  in  th e  combined 

tre a tm e n t g ro u p . These y o u n g s te rs  in c lu d ed  f i v e  who sco red  w ith in  

th e  h ig h  com prehension ran g e  (8 o r above) on a l l  th r e e  p o s t t e s t s  and 

tw o ^ cM ld ren  who f a i l e d  to  ea rn  a  s c o re  of 8 on any of th e  p o s t te s t s .  

However, th e r e  w ere fo u r  c h i ld re n  who ach ieved  th e  h igh  com prehension 

le v e l  on p o s t t e s t s  1 and 3 b u t n o t on p o s t t e s t  2 . Were i t  n o t fo r  

t h e i r  f a i l u r e s  on th e  d i f f i c u l t  i te m s , th r e e  of th e s e  c h i ld re n  would 

have sco red  w ith in  th e  h igh  com prehension range  on p o s t t e s t  2 . The 

o n ly  p o s t t e s t  2 item s which two of th e  c h i ld r e n  m issed w ere th e  

d i f f i c u l t  o n es , one c h i ld  having f a i l e d  a l l  fo u r  d i f f i c u l t  item s 

and th e  o th e r  c h i ld  having  f a i l e d  th r e e  of them. The th i r d  c h ild  

responded in c o r r e c t ly  to  a t o t a l  of th r e e  p o s t t e s t  2 sen ten c es  two
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of w hich w ere among th e  d i f f i c u l t  o nes. The perform ance of the  

f o u r th  c h i ld  was u n acco u n tab ly  poor on p o s t t e s t  2 . T h is  c h i ld  

m issed  a l l  fo u r  d i f f i c u l t  item s  and th r e e  a d d i t io n a l  ones a s  w e ll .

Age. Because th e  ag es  of th e  n u rs e ry  sch o o l c h i ld re n  in  th e  

p re s e n t  s tu d y  spanned a 20-m onth ra n g e , two s u b s id ia ry  a n a ly se s  

In v o lv in g  age w ere perform ed . In  th e  f i r s t ,  th e  mean age of th e  

h ig h  com prehension group was compared w ith  th e  mean age of th o se  

c h i ld r e n  who re c e iv e d  com prehension p r e t e s t  s c o re s  of 7 or below 

and who th e r e f o r e  p a r t i c ip a te d  in  th e  t r a in in g  phase of th e  s tu d y .

Of th e  43 y o u n g s te rs  in  th e  fo rm er group whose b ir th d a y s  were known, 

th e  av e ra g e  age was 53.7 m onths. The 56 c h i ld re n  in  th e  l a t t e r  group 

f o r  whom re c o rd s  of age w ere a v a i la b le  averaged  51.6  m onths. T his 

two month d i f f e r e n c e  proved to  be s t a t i s t i c a l l y  s ig n i f i c a n t ,  t_ (97) =

2 .2 ,  £  “  .0 3 .

In  th e  second a n a ly s i s ,  th e  r e la t io n s h ip  between age and le a rn in g  

was exam ined. The c o r r e l a t i o n  between age and sc o re  on p o s t t e s t  1 

was m o d e ra te ly  low bu t s ig n i f i c a n t  (_r = .3 3 , £  <  .0 1 ) . Except th a t  

th e  c o r r e l a t i o n s  w ere even low er, s im i la r  f in d in g s  emerged w ith  

r e s p e c t  to  th e  r e l a t io n s h ip  betw een age and p o s t t e s t  2 (£  = .29 , £  <  .02) 

and th a t  betw een age and p o s t t e s t  3 (£  = .23 , £  <  .0 5 ) .
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CHAPTER VI 

D isc u ss io n

In  th e  p re s e n t  s tu d y , th e  in f lu e n c e  of two v a r ia b le s  on 

c h i ld r e n 's  com prehension of m odeled p a s s iv e  se n te n c e s  was examined.

The r e s u l t s  i n d i c a te  t h a t  b o th  p r io r  in fo rm a tio n  ab o u t th e  sen ten ce  

r e f e r e n t s  and d e m o n s tra tio n s  o f th e  a c t io n s  d e sc r ib e d  in  th e  sen ten c es  

prom ote language le a r n in g .  P a s s iv e  se n te n c e s  w ere p re se n te d  in  th e  

form of a n o v e l s to r y  ab o u t th e  a c t io n s  of th r e e  c h a r a c te r s .  P r io r  

to  m odeling , c h i ld r e n  in  th e  r e le v a n t  in fo rm a tio n  c o n d itio n s  heard 

d e s c r ip t io n s  o f th e  ty p i c a l  b eh av io r  of th e  s to r y  c h a ra c te r s  who 

w ere th e  g ram m atica l a g e n ts  and o b je c ts  o f th e  p a s s iv e  se n te n c e s .

In  th e  enactm ent c o n d i t io n s ,  c h i ld r e n  w atched th e  experim enter-m odel 

u se  d o l l s  to  e n ac t th e  s e n te n c e s .  C h ild re n  in  th e  no-m odeling c o n t ro l  

group d id  n o t h e a r p a s s iv e  s e n te n c e s .  The f i r s t  p o s t t e s t  a ssesse d  

c h i ld r e n ’s u n d e rs ta n d in g  o f th e  s to ry  s e n te n c e s .  Two a d d i t io n a l  

p o s t t e s t s  m easured t r a n s f e r  of le a rn in g .

The p a t te r n  of r e s u l t s  le a d s  to  th e  co n c lu s io n  th a t  th e  

com bination  o f p r io r  r e le v a n t  in fo rm a tio n  and enactm ent and n o t 

e i th e r  v a r i a b le  a lo n e ,  c o n s t i tu te d  th e  c r u c i a l  f a c to r  in  s y n ta c t ic  

r u l e  le a r n in g .  In  th e  f a c t o r i a l  a n a ly s i s ,  th e  m ain e f f e c t  of 

p h y s ic a l c o n te x t ,  b u t n o t of p r io r  in fo rm a tio n  ty p e , proved to  

be s ig n i f i c a n t  and th e  in t e r a c t io n  was m a rg in a lly  so . These f in d in g s  

im ply th a t  p r io r  r e le v a n t  in fo rm a tio n  p layed  a m inor r o l e  in  prom oting 

com prehension. However, th e  r e s u l t s  of th e  f a c t o r i a l  a n a ly s is  must be 

c o n s id e re d  in  c o n ju n c tio n  w ith  th e  s e t  of com parisons betw een each of 

th e  tre a tm e n t g ro u p s and th e  no-m odeling c o n t r o l s .  Only th e  group 

w hich re c e iv e d  m odeling to g e th e r  w ith  b o th  r e le v a n t  in fo rm a tio n  and
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enactm ent sco red  s ig n i f i c a n t l y  h ig h e r  than  th e  c o n t ro l s ,  in d ic a t in g  

th a t  r e le v a n c e  of in fo rm a tio n  d id  combine w ith  enactm ent to  promote 

com prehension .

L ik e  th e  o th e r  g ro u p s , th e  m odeling w ith  combined trea tm e n t 

g roup  sco red  a t  a  chance le v e l  on th e  com prehension p r e t e s t .

However, o n ly  c h i ld r e n  who re c e iv e d  th e  combined tre a tm e n t a t ta in e d  

th a t  perfo rm ance le v e l  w hich had been d e f in e d  a t  th e  o u ts e t  a s  th e  

c r i t e r i o n  o f good p a s s iv e  se n te n c e  com prehension. The m odeling w ith  

combined tre a tm e n t group averag ed  80% m astery  of p o s t t e s t  1 p a s s iv e s  

and co n tin u ed  to  d is p la y  th e  same h ig h  le v e l  of com prehension (83%) 

when co n fro n te d  w ith  e n t i r e l y  new p a s s iv e s  on p o s t t e s t  3 , Thus i t  

can  be concluded th a t  m odeling supplanen ted  w ith  bo th  r e le v a n t  p r io r  

in fo rm a tio n  and enactm ent d id  n o t m ere ly  f a c i l i t a t e  com prehension 

b u t le d  to  s y n ta c t ic  r u l e  le a r n in g .  A ll  th e  o th e r  m odeling groups 

ach iev ed  h ig h e r  mean p o s t t e s t  s c o re s  th an  d id  th e  no-m odeling c o n t ro l s .  

However, th e s e  m odeling g roups — in c lu d in g  th e  m odeling w ith  e n a c t­

ment group  — f a i l e d  to  su rp a ss  th e  c o n t ro ls  to  a s ig n i f i c a n t  e x te n t 

o r to  re a c h  th e  h ig h  com prehension le v e l  on any of th e  p o s t t e s t s .

The p re s e n t  r e s e a rc h  fo cu sed  on m an ip u la tin g  c h i ld r e n 's  

e x p e c ta t io n s  ab o u t how th o s e  who w ere th e  g ram m atical ag e n ts  and 

o b je c ts  o f th e  modeled s e n te n c e s  would behave. I t  has  been h ypo thesized  

th a t  c h i ld r e n  would c o r r e c t ly  i n t e r p r e t  s to r y  ev en ts  to ld  in  th e  

p a s s iv e  v o ic e  when th e y  w ere c o n s is te n t  w ith  th e  c h i ld r e n 's  

e x p e c ta t io n s .  I t  has a l s o  been p re d ic te d  th a t  c h i ld re n  who were 

h e lp ed  to  u n d e rs tan d  th e  modeled se n te n c e s  would induce th e  s y n ta c t ic  

r u l e  g o vern ing  th e i r  word o rd e r .  To t e s t  th e s e  h y p o th eses , i t  was 

n e c e s s a ry  to  fo r c e  c h i ld r e n  to  r e ly  s o le ly  on experim en ter-p ro v id ed
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c lu e s  —  r e le v a n t  p r io r  in fo rm a tio n  and enactm ent *—« in  in te r p r e t in g  

th e  s to r y .  C onsequen tly , n e u t r a l  r e v e r s ib l e  p a s s iv e s  w ere modeled 

in  a s to r y  from which i r r e v e r s i b l e  p a s s iv e s  and a c t iv e s  which m ight 

p ro v id e  c o n te x t c lu e s  had been d e l ib e r a t e ly  excluded . A lso avoided 

in  c o n s tru c t in g  th e  s to r y  w ere p ro b ab le  r e v e r s ib l e  p a s s iv e s .  Thus 

c h i ld r e n  in  th e  r e le v a n t  in fo rm a tio n  c o n d it io n s  needed to  engage 

in  a ty p e  of p ro b le m -so lv in g . They had to  a t te n d  to  in fo rm a tio n  

prov ided  b e fo re  th e  s to r y ,  h o ld  t h i s  in fo rm a tio n  in  memory during  

th e  m odeling tre a tm e n t and u se  i t  to  make sen se  of g ram m atica lly  

u n fa m ilia r  s e n te n c e s .

The r e s u l t s  of th e  c o n t ro l  group com parisons su p p o rt th e  

h y p o th e s is  th a t  p r io r  in fo rm a tio n  abou t se n te n c e  c o n te n t d id  he lp  

c h i ld r e n  to  g a in  c o n t ro l  of a complex l i n g u i s t i c  form , C on tra ry  

to  p r e d ic t io n ,  how ever, a m ain e f f e c t  of p r io r  in fo rm a tio n  ty p e  

d id  n o t m a te r i a l i z e .  What m ight accoun t f o r  t h i s  r e s u l t ?  The 

tre a tm e n t may sim ply  n o t have been s tro n g  enough. In  p a r t i c u l a r ,  

th e  r e le v a n t  in fo rm a tio n  was g iv e n  only  one tim e p r io r  to  th e  m odeling 

tre a tm e n t and c h i ld r e n  le a rn e d  abou t th e  s to r y  c h a ra c te r s  th rough  

v e r b a l  d e s c r ip t io n s  of t h e i r  ty p i c a l  b e h a v io r . B efo re  conclud ing  

th a t  c h i ld r e n  can n o t, o r do n o t ,  u se  p r io r  r e le v a n t  in fo rm a tio n  in  

th e  ab sen ce  o f enac tm en t, o th e r  ways of p re s e n tin g  th e  in fo rm a tio n  

shou ld  be e v a lu a te d . In  th e  everyday environm ent of language le a rn in g , 

c h i ld r e n  form  im p ressio n s  of p eop le  and s to ry b o o k  and t e le v i s io n  

c h a r a c te r s  from re p e a te d  exposure  to  them. F u rth erm o re , e x p e c ta tio n s  

abou t th e  b eh av io r of o th e rs  a r e  more o f te n  developed by observ ing  

t h e i r  a c t io n s  th a n  by h e a r in g  v e rb a l  a c c o u n ts . T h e re fo re , f u tu r e  

in v e s t ig a t io n s  should  a s s e s s  th e  e f f e c t s  of in fo rm a tio n  p re se n te d
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d u rin g  s e v e ra l  s e s s io n s  h e fo re  m odeling . P r io r  in fo rm a tio n  (which 

d o es  n o t o v e rla p  w ith  th e  a c tu a l  c o n te n t of th e  modeled sen ten c es) may 

prove to  be more e f f e c t iv e  when p re se n te d  v i s u a l ly  than  when p resen ted  

v e r b a l ly .  T h is  p o s s i b i l i t y  shou ld  a ls o  be  exp lo red  in  f u tu r e  re s e a rc h .

A second unexpec ted  and somewhat p u zz lin g  f in d in g  was th e  combined 

tre a tm e n t g ro u p ’ s  i n f e r i o r  perfo rm ance on p o s t t e s t  2 a s  compared w ith  

t h e i r  perform ance on p o s t t e s t s  1 and 3 . Only on th e  second p o s t te s t  

d id  th e  mean s c o re  of t h i s  group f a i l  to  exceed th a t  of th e  no-m odeling 

c o n t r o l s .  A nalyses o f th e  p o s t t e s t  re sp o n se s  of th e  y o u n g s te rs  who 

re c e iv e d  th e  combined tre a tm e n t p o in ted  to  fo u r  p o s t t e s t  2 item s as  

th e  so u rc e  of th e  problem . In s p e c tio n  o f th e  d a ta  f u r th e r  rev ea led  

th a t  th e s e  item s w ere a  s tum bling  b lo c k  f o r  fo u r  c h i ld re n  who scored  

80% o r  h ig h e r on b o th  p o s t t e s t s  1 and 3 b u t f e l l  below th e  h ig h  comprehen­

s io n  l e v e l  on p o s t t e s t  2 . A p p aren tly  b ecause  of t h e i r  g r e a te r  d i f f i c u l t y ,  

th e s e  se n te n c e s  d id  n o t d is c r im in a te  between th o se  c h i ld re n  who d isp lay ed  

good com prehension on p o s t t e s t s  1 and 3 and th o se  who d id  n o t .

Thus th e  q u e s tio n  a r i s e s ,  which f e a tu r e s  o f th e  " d i f f i c u l t "  

item s accoun ted  f o r  t h e i r  d i f f i c u l t y ?  These f e a tu r e s  appear to  be 

l e x i c a l  r a th e r  th a n  s y n ta c t i c .  The fo u r  item s in  q u e s tio n  con ta ined  

th e  v e rb s  "was sm iled  a t , "  "was k is s e d ,"  "was h e ld "  and "was t r e a te d ."  

These a c t io n s  w ere th u s  more s u b t le  and p e rh ap s  l e s s  e a s i ly  in t e r p r e ta b le  

th a n  th o s e  named in  th e  o th e r  p o s t t e s t  2 s e n te n c e s  ( e . g . ,  "was punched," 

"was s c r a tc h e d ,"  "was s la p p e d " ) . I t  i s  t r u e  th a t  some p o s t t e s t  1 item s 

(such  a s  th o s e  c o n ta in in g  th e  v e rb s  "was waved a t "  and "was hugged") 

w ere s im i la r  to  th e  d i f f i c u l t  p o s t t e s t  2 s e n te n c e s  bu t w ere n o t f a i l e d  

by a la rg e  p e rc e n ta g e  of th e  c h i ld r e n .  The com bination  of r e le v a n t
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in fo rm a tio n  and enactm ent may have enhanced th e  com prehension of 

item s which would o th e rw ise  have been m is in te rp re te d .

F u tu re  re s e a rc h  on p a s s iv e  sen ten c e  com prehension should  in c lu d e  

sy s te m a tic  exam ination  o f th o se  l e x i c a l  c h a r a c t e r i s t i c s  which f a c i l i t a t e  

o r h in d e r  u n d e rs ta n d in g  in  th e  c h i ld  who i s  j u s t  beg inn ing  to  develop 

com prehension s k i l l .  For exam ple, in t e r p r e t i n g  p i c t o r i a l  r e p re s e n ta t io n s  

o f se n te n c e s  in v o lv in g  s u b t le  a c t io n s  may r e q u i r e  c lo s e r  in s p e c t io n  and 

a  g r e a te r  a b i l i t y  to  i n h i b i t  im p u ls iv e  re sp o n d in g  th an  i s  ty p ic a l  of 

most p re s c h o o le rs  (W right & V l i e t s t r a ,  1975).

Age and P a s s iv e  S en tence  Comprehension

A lthough  a l l  th e  c h i ld r e n  in  th e  p re s e n t  s tu d y  a t te n d e d  n u rse ry  

sc h o o l, t h e i r  ages covered  a f a i r l y  wide (20-m onth) ra n g e . T h ere fo re , 

th e  d a ta  w ere a n a ly zed  to  d e te rm in e  th e  e x te n t  to  which age p layed  a 

r o l e  in  th e  a c q u i s i t i o n  of com prehension s k i l l .  Two q u e s tio n s  were 

posed : 1) Were th e  c h i ld r e n  who w ere excluded from th e  t r a in in g  phases

of th e  s tu d y  on th e  b a s is  of t h e i r  p r e t e s t  sc o re s  o ld e r  th a n  th e  c h ild re n  

who w ere r e ta in e d ?  2) Was age r e l a t e d  to  le a rn in g  a s  m easured by p o s t­

t e s t  sc o re s?

Two a s p e c ts  of th e  d a ta  b ear on q u e s tio n  1 . F i r s t ,  th e  average 

age o f th e  excluded group exceeded th a t  of th e  in c lu d ed  group by two 

m onths, a  d i f f e r e n c e  w hich i s  s t a t i s t i c a l l y  s ig n i f i c a n t  b u t sm a ll.

Second, th e  ag e s  of th e  excluded c h i ld re n  sp read  a c ro s s  a s  broad a 

ra n g e  a s  th o se  of th e  in c lu d ed  c h i ld r e n .  C onsequen tly , th e  o ld e s t  

c h i ld  who p a r t i c ip a te d  in  th e  t r a in in g  phase  of th e  s tu d y  was 18 

m onths o ld e r  th a n  th e  youngest h ig h  com prehender.

These f in d in g s  a r e  s c a rc e ly  s u rp r is in g  in  v iew  b o th  of th e  amply 

docum ented grow th in  language s k i l l  th roughou t th e  p re sc h o o l and
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e lem en ta ry  sch o o l y e a rs  and of th e  w idely  observed v a r i a b i l i t y  in  

lan g u ag e  s k i l l  w ith in  age g roups (H ig g in s , 1976). L ike  p re v io u s  

r e s e a r c h  f in d in g s ,  th e  p re s e n t  d a ta  su g g e s t th e  need f o r  c a u tio n  in  

making in fe re n c e s  abou t com prehension s k i l l  on th e  b a s is  of age a lo n e . 

In  p a r t i c u l a r ,  i t  would seem h ig h ly  in a d v is a b le  to  assume t h a t ,  w ith o u t 

in t e r v e n t io n ,  any g iv e n  c h i ld  w i l l  g a in  c o n t ro l  of a  s p e c i f i c  s y n ta c t ic  

form  by an "av e rag e"  age o r even by th e  tim e when la c k  of com prehension 

s k i l l  w i l l  p la c e  th e  c h i ld  a t  a d isa d v a n ta g e  in  th e  c la ssro o m .

W ith r e s p e c t  to  th e  second q u e s tio n  which was posed , i t  was found 

th a t  c o r r e l a t i o n s  betw een age and s c o re s  on each p o s t t e s t  proved to  

be  s t a t i s t i c a l l y  s i g n i f i c a n t .  However, ag e  accounted  f o r  o n ly  11%,

8% and 5% r e s p e c t iv e ly  of th e  v a r ia n c e  in  s c o re s  on th e  f i r s t ,  second 

and th i r d  p o s t t e s t s .

I t  does seem re a s o n a b le  th a t  age would be a s s o c ia te d  to  some 

e x te n t  w ith  p o s t t e s t  perfo rm ance . T ra in in g  and p o s t t e s t s  to o k  p la c e  

in  one b lo c k  of tim e  and re q u ire d  s u s ta in e d  c o n c e n tra tio n  on th e  ta s k  

a t  hand. Numerous s tu d ie s  ( f o r  a rev iew , s e e  W right & V l i e t s t r a ,  1975) 

have shown th a t  s e le c t iv e  a t t e n t i o n  d u rin g  c o g n i t iv e  ta s k s  in c re a s e s  

w ith  a g e . Some of th e  o ld e r  c h i ld r e n  in  th e  p re s e n t sample may have 

sp e n t more tim e  in  n u rs e ry  sch o o l th a n  th e  younger c h i ld re n  and 

th e r e f o r e  been b e t t e r  a b le  to  fo c u s  on r e le v a n t  a s p e c ts  of th e  

e x p e rim e n ta l p ro c e d u re s . In  f u tu r e  re s e a rc h ,  i t  would be w orthw hile  

to  a s c e r t a in  w hether or n o t th e  ag e  e f f e c t s  found in  th e  p re se n t 

s tu d y  would o b ta in  i f  th e  t r a in in g  and t e s t in g  p e rio d  were d iv id ed  

in to  s h o r t ,  s e p a ra te  u n i t s .

L in g u is t ic  S t r a te g ie s

P re v io u s  re s e a rc h  has  focused  on th e  s t r a t e g i e s  c h i ld re n  adopt 

when th e y  h ear g ram m atica lly  u n fa m ilia r  s e n te n c e s . For exam ple,
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Bever (1970) found th a t  when e x t r a - s y n ta c t i c  c lu e s  a r e  la c k in g , th e re  

is . a s ta g e  a t  w hich young c h i ld r e n  in t e r p r e t  p a s s iv e  se n te n c e s  as  i f  

th ey  w ere a c t i v e s .  A ccording to  B ever, h is  d a ta  su g g es t t h a t  c h i ld re n  

ad o p t an "o rd e r  of m ention" s t r a t e g y ,  th e re b y  in c o r r e c t ly  id e n t ify in g  

th e  g ram m atica l o b je c t  of th e  s e n te n c e  a s  th e  s u b je c t .  D ata  from th e  

p re s e n t  s tu d y  b e a r  on R ev er’s  h y p o th e s is .

A c h i ld  who c o n s i s te n t ly  employs an o rd e r of m ention  s t r a t e g y  should 

sc o re  w e ll below  a chance le v e l  on th e  com prehension t e s t s .  However, 

th e  mean p r e t e s t  sc o re  in  th e  p re s e n t s tu d y  was 5 . Only seven  c h ild re n  

sco red  in  th e  0-2  ra n g e  a t  p r e t e s t  and on ly  seven more re c e iv e d  p r e te s t  

s c o re s  a s  low as  3 .

T hese d a ta  in d ic a te  th a t  v e ry  few c h i ld r e n  o v e rg e n e ra liz e d  th e  

s u b je c t -v e ib -o b je c t  word o rd e r  of th e  a c t iv e  s e n te n c e . T h is  f in d in g  accords 

w ith  th e  r e s u l t s  of in v e s t ig a t io n s  re p o r te d  by Brown (1976) and by 

Lem pert (1978) who concluded th a t  in  her sam ple of 3 - ,  4 -  and 5 -y ear o ld s , 

"T here was no ev idence  th a t  th e  o rd e r of m ention  s t r a te g y  i s  prom inent 

in  p a s s iv e  se n te n c e s  com prehension a t  any age le v e l"  (p . 4 9 6 ). However, 

even though few  c h i ld re n  r e l y  on an o rd e r of m ention  s t r a t e g y ,  th o se  few 

who do may b e n e f i t  from in s t r u c t io n a l  m ethods which n o t o n ly  p ro v id e  

su p p o rt in  in t e r p r e t i n g  p a s s iv e  se n te n c e s , b u t a ls o  e x p l i c i t l y  draw 

a t t e n t i o n  to  th e  d i f f e r e n c e s  between a c t iv e s  and p a s s iv e s .  F u tu re  

s tu d ie s  o f p a s s iv e  se n te n c e  com prehension shou ld  compare th e  e f f ic a c y  

of such v a r i a t i o n s  in  in s t r u c t io n a l  m ethods.

The In f lu e n c e  of Enactment

The m ain concern  of th e  p re s e n t re s e a rc h  was th e  e f f e c t  of p r io r  

knowledge abou t th e  c o n te n t of modeled se n te n c e s  which w ere g ram m atica lly  

u n fa m ilia r  to  c h i ld r e n .  A s u b s id ia ry  purpose was to  r e p l i c a t e  Brow n's 

(1976) f in d in g s  concern ing  th e  in fo rm a tio n  p rov ided  by d em o n stra tio n s
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of t h e  a c tio n s , t o  w hich  th e  m odeled s e n te n c e s  r e f e r r e d .  The r e s u l t s  

a r e  only- p a r t i a l ly *  c o n c o rd a n t w i th  B ro w n 's . Brown found t h a t  enactm en t 

prom oted  s y n t a c t i c  r u l e  l e a r n in g ,  w h ereas  in  th e  p r e s e n t  s tu d y  o n ly  

th o s e  c h i l d r e n  who r e c e iv e d  b o th  p r i o r  r e l e v a n t  in fo r m a t io n  and e n a c t ­

m ent a c h ie v e d  a  com parab ly  h ig h  l e v e l  o f co m p reh en sio n .

M eth o d o lo g ica l d i f f e r e n c e s  betw een th e  two s tu d ie s  may account fo r  

th e  v a r i a t i o n  in  r e s u l t s .  U n lik e  th e  c h i ld r e n  in  th e  p re s e n t  study , 

Brown!s s u b je c ts  heard  p a s s iv e  s e n te n c e s  embedded in  a  s to ry  co n tex t 

w hich c o n ta in e d  many c lu e s  to  th e  m eaning of th e  m odeled p a s s iv e s .  In  

B row n's s tu d y , th e r e f o r e ,  th e  e f f e c t  of enactm ent may have inc luded  th e  

c o n t r ib u t io n  to  com prehension of th e s e  v a r ia b le s  in  th e  s to r y  c o n te x t.

One ty p e  o f m eaning c lu e  was th e  a c t iv e  sen ten c e  which lim ite d  th e  

i n t e r p r e t a t i o n  which c h i ld r e n  co u ld  g iv e  to  th e  im m ediately  fo llow ing  

p a s s iv e  se n te n c e . As Brown (1976) e x p la in e d , " .. .w h e n  c h i ld re n  heard 

t h a t  'H u b e rt was jumped by th e  h o r s e , ' th e  p re v io u s  in fo rm a tio n  th a t  

H ubert f lo p p e d  in  th e  s t r e e t  and cou ld  n o t move o p e ra ted  a g a in s t  th e  

i n t e r p r e t a t i o n ,  'H ubert was jumped by th e  ho rse ,’" (p . 196). S ince th e  

c h i ld r e n  in  a l l  th e  m odeling c o n d it io n s  heard  th e  same s to r y ,  th e  e f f e c t  

of th e  s to r y  c o n te x t ,  a s  s e p a ra te  from enac tm en t, was n o t m easured.

In  a  su p p lem en ta l experim en t to  t e s t  th e  h y p o th e s is  th a t  s to ry  

c o n te x t enhanced le a rn in g ,  Brown compared th e  perfo rm ance of a  group 

which was g iv en  th e  o r ig i n a l  s to r y  and a  group w hich heard  th e  s to ry  

p a s s iv e s  in te r s p e r s e d  w ith  u n r e la te d  s e n te n c e s  in  th e  a c t iv e  v o ic e .

The in v e s t ig a to r  found no s ig n i f i c a n t  d i f f e r e n c e s  in  com prehension 

among th e s e  two groups and a  no-m odeling c o n t ro l  g ro u p . C h ild ren  

who re c e iv e d  th e  o r ig i n a l  s to r y  sco red  on ly  m a rg in a lly  b e t t e r  on 

one of th e  com prehension p o s t t e s t s  th an  on th e  p r e t e s t .
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C le a r ly ,  t h i s  r e s u l t  Im p lie s  th a t  v e rb a l  co n tex t e x e rte d  l i t t l e  

in f lu e n c e  on com prehension. However, B row n's supp lem en tal experim ent 

does n o t a c t u a l l y  p ro v id e  an answer to  th e  q u e s tio n  of w hether or 

no t th e  e f f e c t  of enactm ent was enhanced by th e  in f lu e n c e  of th e  

s tp r y  c o n te x t ,  f i r s t ,  Brow n's e x p e rim en ta l d e s ig n  d id  no t in c lu d e  

an  enactm ent o n ly  c o n d itio n  and th e re fo re  he could  n o t a s s e s s  th e  

r o l e  of enactm ent w ith in  a  v e rb a l  c o n te x t l i k e  th e  one in  th e  

p re s e n t  s tu d y  -— from  which a l l  meaning c lu e s  had been removed.

Second, th e  supp lem en ta l experim ent was d esigned  to  in v e s t ig a te  

on ly  one of th e  v a r ia b le s  in  th e  s to ry  c o n te x t:  a c t iv e  se n ten c es .

But th e  s to r y  c o n ta in e d  o th e r  e lem en ts which may have served  a s  

c lu e s  to  th e  m eaning o f th e  r e v e r s ib l e  p a s s iv e  sen ten c es  and combined 

w ith  enactm ent to  prom ote le a rn in g .  In  p a r t i c u l a r ,  th e  c h i ld re n  in  

a l l  th e  m odeling c o n d it io n s  heard  i r r e v e r s i b l e  p a s s iv e s  a long  w ith  

th e  r e v e r s ib l e  ones and th e re  i s  ev idence th a t  c h i ld re n  understand  

th e  form er ty p e  o f se n te n c e  b e fo re  th ey  m aste r th e  l a t t e r  (Bever,

1970; S tro h n e r & N elson , 1974). The r e s u l t s  of a s tu d y  re p o rte d  by 

E h r i and G a la n is  (1980) su g g es t th a t  th e  p re sen ce  of th e  i r r e v e r s ib le  

p a s s iv e s  may i t s e l f  have f a c i l i t a t e d  r e v e r s ib l e  p a s s iv e  com prehension, 

( fo r  a  d e s c r ip t io n  of t h i s  s tu d y , se e  Appendix G ),

I t  canno t be  determ ined  p o s t hoc w hether th e  p re s e n t r e s u l t s  

and B row n's (1976) f in d in g s  v a ry  because  of d i f f e r e n c e s  in  th e  v e rb a l  

c o n te x t in  which r e v e r s ib l e  p a s s iv e s  w ere m odeled. The e f f e c t s  of 

th e s e  d i f f e r e n c e s  in  m ethodology should  be ad d ressed  in  fu tu r e  

re s e a r c h .

S ubprocesses in  S y n ta c tic  R ule Learning

Given th e  i n t e n t io n a l ly  u n in fo rm a tiv e  s to ry  c o n te x t used in  th e
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p r e s e n t  r e s e a r c h ,  how d id  t h e  c o m b in a tio n  o f p r i o r  know ledge a b o u t 

t h e  s e n te n c e  r e f e r e n t s  and e n ac tm en t o p e r a te  to  p rom ote le a rn in g ?

Brown (.1976) a rg u e d  t h a t  en ac tm en t i s  u n l i k e l y  t o  have worked p r im a r i ly  

by a f f e c t i n g  a t t e n t i o n a l  f u n c t i o n s .  The i n v e s t i g a t o r  n o te d  t h a t  

c h i l d r e n  in  h i s  m o deling  w ith  en ac tm en t c o n d i t io n  and th o s e  i n  h i s  

m o d elin g  w ith  p i c t o r i a l  r e f e r e n t s  c o n d i t io n  a p p e a re d  to  b e  e q u a lly  

i n t e r e s t e d  and  a t t e n t i v e  d u r in g  t r e a tm e n t .  T h e re fo re ,  he r e a s o n e d , 

th e  s u p e r io r  p e rfo rm a n c e  o f th e  fo rm e r c h i l d r e n  co u ld  n o t  be  

a t t r i b u t e d  t o  a t t e n t i o n a l  f a c t o r s .  A cco rd in g  to  Brown, enactm en t 

would seem r a t h e r  to  h av e  in f lu e n c e d  r e t e n t i o n ,  m a in ly  by p ro v id in g  

c o m p le te  in fo rm a t io n  a b o u t th e  e v e n ts  and r e l a t i o n s h i p s  s t a t e d  in  

th e  m odeled s e n te n c e s .

B row n's a n a ly s i s  does n o t e x p la in  th e  p re s e n t r e s u l t s .  In  

c o n t r a s t  to  B row n's s tu d y , enactm ent was th e  o n ly  ty p e  of v is u a l  

a id  employed in  th e  p re s e n t  r e s e a r c h .  Thus a t t e n t i o n  to  th e  s to ry  

may have been much g r e a te r  in  th e  enactm ent c o n d itio n s  th a n  in  th e  

m odeling  a lo n e  o r th e  m odeling  w ith  r e le v a n t  in fo rm a tio n  c o n d itio n s .

In  a d d i t io n  to  th e  re a so n s  c i t e d  e a r l i e r ,  a  l e s s e r  d e g re e  o f i n t e r e s t  

on th e  p a r t  o f th e  no -enac tm en t s u b je c t s ,  a s  compared w ith  th e  

enactm ent s u b je c t s ,  may p a r t i a l l y  e x p la in  th e  f a i l u r e  to  o b ta in  

a m ain e f f e c t  of p r io r  in fo rm a tio n  ty p e .

More g e n e ra l ly  and even more im p o r ta n tly , Brown d id  n o t  d i s t in g u is h  

betw een a t te n t iv e n e s s  o r i n t e r e s t  and s e l e c t i v e  a t t e n t i o n .  Enactment 

may a ro u se  i n t e r e s t  in  th e  s to ry  and a lso  p ro v id e  h ig h  f i d e l i t y  

in fo rm a tio n  abou t th e  r e la t io n s h ip s . r e p r e s e n te d  in  lan g u ag e . But 

th e  r e a l  q u e s tio n  i s  w hether c h i ld re n  s e le c t iv e ly  a t te n d  to  th e  

ta s k - r e le v a n t  a s p e c ts  of th e  v i s u a l  p r e s e n ta t io n  r a th e r  th an  f ix a t in g  

on u n im p o rtan t d e t a i l s .
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The p a s s iv e  s e n te n c e  h as  th r e e  c r i t i c a l  g ram m atical e lem en ts: 

th e  g ram m atica l o b je c t  o f th e  s e n te n c e , th e  a c t io n  and th e  a g e n t.

The young c h i l d 's  p r in c ip a l  t a s k  in  le a rn in g  to  decode th e  p a s s iv e  

i s  to  u n d e rs ta n d  th e  o b je c t- a g e n t  r e l a t io n s h ip  (Brown, 1976). In  

th e  p re s e n t  s tu d y , th e  combined tre a tm e n t a p p a re n tly  succeeded 

b e t t e r  th a n  eanctm ent a lo n e  in  c l a r i f y in g  th e  n a tu re  o f t h i s  

r e l a t i o n s h ip .  A p la u s ib le  e x p la n a tio n  i s  t h a t  enactm ent d i r e c te d  

c h i l d r e n 's  a t t e n t i o n  to  th e  s p e c i f i c  a c t io n  being  perform ed r a th e r  

th a n  to  th e  a g e n t -o b je c t  r e l a t i o n s h i p .  The k in e t ic  a s p e c t  o f th e  

v i s u a l  p r e s e n ta t io n  may have a t t r a c t e d  c h i ld r e n 's  i n t e r e s t  to  th e  

p o in t  where th e y  s im ply  d id  n o t pay much a t t e n t i o n  to  which 

c h a ra c te r  was be in g  h i t ,  f o r  exam ple, and which c h a ra c te r  was 

doing  th e  h i t t i n g .  H earing  th e  r e le v a n t  in fo rm a tio n  b e fo re  w atching 

th e  d em o n s tra tio n  may have " s e t"  c h i ld r e n  to  fo c u s  on th e  c h a ra c te r s  

who w ere to  b e  th e  g ram m atica l a g e n ts  and o b je c ts  of th e  modeled 

s e n te n c e s .

As Brown (1976) a rg u e d , i t  seems h ig h ly  l i k e ly  t h a t  enactm ent 

d o e s  in f lu e n c e  r e t e n t i o n .  A la r g e  number o f s tu d ie s  (Rohwer, 1970; 

P a iv io ,  1971) has  shown th a t  in fo rm a tio n  p re se n te d  in  th e  form of 

c o n c re te  e n a c tiv e  r e f e r e n t s  i s  b e t t e r  remembered th a n  th e  same 

in fo rm a tio n  p re se n te d  v e r b a l ly .  However, u n le s s  d u rin g  enactm ent 

c h i ld r e n  a t te n d  to  th e  a g e n t -o b je c t  r e l a t i o n s h ip ,  i t  i s  d i f f i c u l t  

t o  s e e  how t h i s  in fo rm a tio n  w i l l  be in c o rp o ra te d  in to  a memory image 

and s to re d  a lo n g  w ith  in fo rm a tio n  abou t th e  a c t io n ,  Thus p r io r  

r e le v a n t  in fo rm a tio n  may w>rk a t  th e  a t t e n t i o n a l  s ta g e  to  en su re  

th a t  th e  a g e n t -o b je c t  r e l a t io n s h ip  i s  encoded. V a lid a tio n  o f t h i s  

e x p la n a tio n  m ust aw a it f u tu r e  s tu d y . S o c ia l  le a rn in g  th e o ry  c le a r ly
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s p e c i f i e s  th e  su b p ro cesses  a c t iv a te d  d u rin g  le a rn in g  by o b se rv a tio n . 

However, th e  body of s o c ia l  le a rn in g  re s e a rc h  on language  s k i l l s  has 

on ly  r e c e n t ly  begun to  in c lu d e  work on com prehension. Thus f u tu r e  

s tu d ie s  shou ld  fo cu s  n o t o n ly  on a s s e s s in g  th e  e f f ic a c y  of v a r ia b le s  

accompanying v a rb a l  m odeling b u t a l s o  on d lu c id a t in g  th e  p ro c e sse s  

by w hich s p e c i f i c  v a r ia b le s  p roduce t h e i r  e f f e c t .

Language L earn ing  and D ire c t io n s  f o r  F u tu re  R esearch

The p re s e n t  s tu d y  should  be viewed a g a in s t  th e  la rg e r  background 

o f s o c ia l  le a rn in g  re s e a rc h  on language  s k i l l s .  The s o c ia l  le a rn in g  

app roach  to  language a c q u i s i t io n  fo c u se s  on th e  in d u c tio n  o f language 

r u l e s  from  modeled exem plars. Thus a s  Brown (1979) p o in te d  o u t, i t  . 

em phasizes th e  im portance of env ironm en ta l c o n d it io n s  w hich f o s te r  

le a rn in g  and a c t iv a t e  th e  perform ance o f le a rn e d  s k i l l s .  At th e  same 

tim e , s o c ia l  le a rn in g  th e o r i s t s  s t r e s s  th e  c o g n i t iv e  p ro c e s se s  which 

u n d e r l i e  le a rn in g  and perfo rm ance. From a  s o c ia l  le a rn in g  p e rs p e c t iv e , 

en v iro n m en ta l in f lu e n c e s  on s y n ta c t ic  r u l e  le a rn in g  in c lu d e  modeled 

l i n g u i s t i c  s t r u c t u r e s ,  th e  n o n v erb a l c o n te x ts  in  which th o se  s t r u c tu r e s  

a r e  u t t e r e d  and th e  m o d e l's  b e h a v io r .

I n  th e  p a s t ,  e f f o r t s  to  examine language a c q u i s i t i o n  from a 

s o c ia l  le a rn in g  p o in t of view  have been somewhat hampered by 

ev id en ce  from developm en ta l p s y c h o lin g u is t ic  s tu d ie s  w hich seemed 

to  im ply th a t  a number o f v a r ia b le s  r e le v a n t  to  s o c ia l  le a rn in g  

th e o ry  do n o t o p e ra te  in  th e  n a tu r a l  environm ent. For exam ple, 

W h iteh u rs t and V asta  (1975) fo rm u la ted  t h e i r  CIP h y p o th e s is  (s e e  p . 18) 

in  p a r t  a s  a way of e x p la in in g  how c h i ld r e n  le a rn  to  p roduce new 

s y n ta c t ic  form s when, acco rd in g  to  developm ental p s y c h o lin g u is ts ,  

p a re n ts  t y p i c a l ly  do n o t r e in f o r c e  young c h i ld re n  fo r  c o r r e c t  

g ram m atica l u sa g e . However, r e c e n t  work in d ic a te s  th a t  m others
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u s e  a  w ide v a r i e t y  of te c h n iq u e s , in c lu d in g  c o r r e c t iv e  feedback , to  

te a c h  sy n tax  and m orphology a s  w e ll a s  sem an tics  (Moerk, 1976). Thus 

f in d in g s  from  such o b s e rv a t io n a l  s tu d ie s  p ro v id e  encouragement fo r  

th o s e  w ish ing  to  s tu d y  how th e  b eh av io r of a d u l t  m odels in f lu e n c e s  

lang u ag e  le a r n in g .  F u tu re  s o c ia l  le a rn in g  re s e a rc h  shou ld  ex p lo re  

n o t o n ly  th e  u se  of such te a c h in g  te c h n iq u e s  b u t a ls o  t h e i r  s p e c if ic  

f u n c t io n s .

The p re s e n t  r e s e a rc h  was in s p ir e d  in  p a r t  by c o r r e l a t i o n a l

s tu d ie s  of sem an tic  and c o g n i t iv e  f a c t o r s  which have been found to

a f f e c t  c h i ld r e n ’s  com prehension of complex s y n ta c t ic  s t r u c tu r e s .  In

a d d i t io n  to  e x p e c ta t io n ,  in v e s t ig a to r s  have id e n t i f i e d  o th e r sem antic

and c o g n i t iv e  f a c t o r s  which a l s o  enhance com prehension. Among th o se

c i t e d  by Gowie and Powers (1978) a r e  o n e 's  u n d e rs tan d in g  of th e  is s u e

bein g  d is c u s se d  and knowledge of th e  in ten d ed  r e f e r e n t .  The e f f e c t  on

s y n ta c t ic  r u l e  le a rn in g  of supp lem enting  v e r b a l  m odeling w ith  th e se

v a r i a b l e s  shou ld  be  exam ined. F in a l ly ,  f u tu r e  in v e s t ig a t io n s  should

d e te rm in e  w hether v a r ia b le s  which combine w ith  m odeling to  promote

com prehension a l s o  lead  to  im i ta t io n  and spon taneous p ro d u c tio n .

Im p l ic a t io n s  f o r  E duca tion

S o c ia l  le a rn in g  th e o ry  h o ld s  th a t  c o g n i t iv e  p ro c e s se s  p la y  an

im p o rta n t r o l e  in  le a rn in g  by o b s e rv a tio n . A ccording to  Bandura (1977),

. . .m o d e lin g  in f lu e n c e s  produce le a rn in g  p r in c ip a l ly  
th ro u g h  t h e i r  in fo rm a tiv e  fu n c t io n .  During exposure 
o b se rv e rs  a c q u ire  m a in ly  sym bolic r e p re s e n ta t io n s  of 
th e  m odelled  a c t i v i t i e s  which s e rv e  a s  g u id e s  fo r  
a p p ro p r ia te  perform ances (p . 22 ).

S o c ia l le a rn in g  th e o ry  e x p l i c i t l y  d is t in g u is h e s  between a c q u is i t io n

and p erfo rm an ce . R einforcem ent a f f e c t s  th e  p r o b a b i l i ty  th a t  a

le a rn e d  re sp o n se  w i l l  be perform ed. However, re in fo rc em en t i s  no t
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a n e c e s sa ry  c o n d it ig n  fo r  le a rn in g  to  o ccu r. In  th e  p re s e n t  s tudy , 

i t  was found th a t  v e r b a l  m odeling accom panied by p r io r  r e le v a n t  

in fo rm a tio n  and enactm ent promoted com prehension even though th e  

tre a tm e n t d id  n o t in c lu d e  o p p o r tu n i t ie s  f o r  th e  c h i ld re n  to  make 

o v e r t  re sp o n se s  d u rin g  m odeling and th e re b y  to  re c e iv e  re in fo rc e m e n t. 

Thus th e  p re s e n t  r e s u l t s  add to  a grow ing body of su p p o rt f o r  th e  

s o c ia l  le a rn in g  v iew  th a t  language s k i l l s  can be a c q u ire d  through 

m odeling  a lo n e .

O b se rv a tio n a l le a rn in g  r e q u ir e s  th e  in d u c tio n  of r u le s  from a 

s e t  of modeled exem plars . The p re s e n t  r e s u l t s  su p p o rt th e  h y p o th e s is  

th a t  p r io r  in fo rm a tio n  abou t s e n te n c e  r e f e r e n t s  to g e th e r  w ith  th e  

in fo rm a tio n  conveyed by th e  m o d e l 's  d e m o n stra tio n s  p e rm itte d  c h i ld re n  

f i r s t  to  u n d e rs ta n d  th e  modeled p a s s iv e  se n te n c e s  and th e n  to  induce 

th e  word o rd e r  r u l e  f o r  p a s s iv e s .  P r io r  r e s e a rc h  has dem onstrated  

t h a t  c h i l d r e n 's  s to r e  of in fo rm a tio n  about th e  p ro b ab le  beh av io r of 

p eo p le  and an im a ls  i s  a  key f a c to r  in  c h i ld r e n 's  com prehension of 

la n g u ag e . A p p a re n tly , however, no p re v io u s  s tu d ie s  have shown th a t  

exposu re  to  m o deling , combined w ith  sym bolic in fo rm a tio n  abou t sen tence  

r e f e r e n t s ,  le a d s  to  th e  le a rn in g  of language r u l e s .  A lthough in  th e  

p re s e n t  s tu d y  r e le v a n t  in fo rm a tio n  e x e rte d  i t s  in f lu e n c e  on ly  in  th e  

p re se n c e  of enac tm en t, o th e r  means of p re s e n tin g  r e le v a n t  in fo rm atio n  

( s e e  p .  59) shou ld  p ro v e  to  be more e f f e c t i v e .  The p re s e n t  f in d in g s  

a r e  en co u rag in g . Even though th e  method of p ro v id in g  p r io r  r e le v a n t 

in fo rm a tio n  may n o t have been o p tim a l, c h i ld re n  e v id e n tly  used th e  

in fo rm a tio n  a s  a p ro b lem -so lv in g  to o l .

In  d is c u s s in g  r e s e a r c h  t r e n d s ,  Gowie and Powers (1978) a ls o  

n o ted  th e  c u r r e n t  em phasis on th e  problem  so lv in g  n a tu re  of language
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com prehension, " . . . t h e r e  has  been a g ra d u a l r e v is io n  in  how 

com prehension i s  viewed from a fo c u s  on th e  im portance of deep or 

u n d e rly in g  s y n ta c t ic  s t r u c tu r e ,  th e n  to  a fo c u s  on sem an tic  c o n s tr a in ts  

and m u l t ip le  cu es  in c lu d in g  e x t r a l i n g u i s t i c  f a c to r s  and f i n a l l y  to  th e  

more r e c e n t  fo c u s  on p r io r  knowledge o r r e f e r e n t i a l  even t s t r u c tu r e s "

(p . 4 85 ). As th e  a u th o rs  rem arked, com prehension of a spoken sen tence  

i s  a p ro c e s s  to  which . .The l i s t e n e r  makes a c o n t r ib u t io n ,  u l t im a te ly ,  

th e  c o n t r ib u t io n  of in t e r p r e ta t io n "  (p . 486).

The p re s e n t  f in d in g s  seem to  have im portance fo r  e d u c a tio n a l 

p r a c t i c e .  A m ajor e d u c a tio n a l g o a l i s  to  f r e e  c h i ld re n  of dependence 

on im m ediate e v e n ts  in  comprehending spoken language. C h ild ren  need 

to  m aste r th e  l i n g u i s t i c  code so th a t  th ey  can u n d ers tan d  o r a l  and 

w r i t t e n  com m unication abou t p a s t  and f u tu r e  o c c u rre n c e s . U sing 

in fo rm a tio n  abou t se n te n c e  c o n te n t to  u n d e rs tan d  complex l i n g u i s t i c  

form s r e p r e s e n ts  a  t r a n s i t i o n  between r e l i a n c e  on p h y s ic a l  co n tex t 

and com plete  c o n t ro l  of lan g u ag e . The f in d in g  th a t  c h i ld re n  can use 

such in fo rm a tio n  to  le a rn  language  r u l e  has im p lic a tio n s  fo r  th e  design  

of e a r ly  language t r a in in g  p rogram s. For exam ple, such programs 

m ight be p lanned  so  th a t  a t  f i r s t ,  maximal c o n te x tu a l  su p p o rt would 

accompany th e  m odeling of complex c o n s tru c t io n s .  R elevan t in fo rm atio n  

g iv en  b e fo re  m odeling m ight th e n  r e p la c e  p h y s ic a l  c o n te x t .  Only a f t e r  

com prehension of l i n g u i s t i c  r u l e s  i s  w e ll e s ta b l is h e d  would language 

form s be m odeled in  i s o l a t i o n .  Such an approach  would c a l l  upon 

c h i ld r e n ’ s a b i l i t y  to  u se  t h e i r  i n t e r p r e t a t i o n a l  and p rob lem -so lv ing  

s k i l l s  to  g a in  c o n t ro l  of language . L ike  o th e r  r e c e n t  in v e s t ig a t io n s ,  

th e  p re s e n t  s tu d y  su p p o rts  th e  h y p o th e s is  th a t  even th e  young c h ild  i s  

an a c t iv e  p a r t i c ip a n t  in  th e  p ro c e ss  of language le a rn in g .
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Appendix A

In  o rd e r to  exam ine com prehension t e s t  r e l i a b i l i t y ,  a group of 

h ig h  com prehenders ( c h i ld re n  whose com prehension p r e t e s t  sco re s  of 

8 or above made them i n e l i g i b l e  f o r  t r a in in g )  re c e iv e d  p o s t t e s t  3 

a t  l e a s t  one week a f t e r  p r e te s t in g .  T h is g roup , which c o n s is te d  

of 17 c h i ld r e n ,  in c lu d ed  a l l  h igh  com prehenders who w ere a v a i la b le  

f o r  r e t e s t i n g  when th e  e x p e r im e n te r 's  sch ed u le  p e rm itte d .

B ecause of th e  r e s t r i c t e d  ran g e  of th e  c h i ld r e n 's  p r e te s t  

s c o re s ,  a  c o r r e l a t i o n a l  method f o r  d e te rm in in g  r e l i a b i l i t y  was no t 

u se d . I n s te a d ,  th e  p e rc e n ta g e  of c h i ld re n  who w ere c l a s s i f i e d  as 

h ig h  com prehenders on b o th  th e  p r e te s t  and on p o s t t e s t  3 was computed.

A t o t a l  of 15 y o u n g s te rs , 88% of th e  g roup , ach iev ed  th e  h igh  com prehension 

le v e l  on b o th  t e s t s .
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Appendix B

So th a t  r e a d e rs  who a r e  f a m i l i a r  w ith  r e s e a rc h  on p a s s iv e  

se n te n c e s  a r e  n o t confused  by th e  te rm in o lo g y  employed in  th e  

p re s e n t  s tu d y , an  e x p la n a tio n  i s  in  o rd e r .  D if f e r e n t  in v e s t ig a to r s  

have adop ted  v a r io u s  schemes f o r  c a te g o r iz in g  p a s s iv e  s e n te n c e s .

The s im p le s t d iv i s io n  i s  betw een s e m a n tic a lly  i r r e v e r s i b l e  s e n te n c e s  

( e .g . ,  "The g r a s s  was e a te n  by th e  g o a t ." )  and s e m a n tic a lly  r e v e r s ib l e  

ones ( e . g . ,  " Jo e  was g re e te d  by B i l l . " ) .  The b a s is  f o r  t h i s  d i s t i n c t i o n  

i s  r e a d i ly  d is c e rn e d .

O ther in v e s t ig a to r s  (B ever, 1970j S tro h n er & N elson , 1974) have 

used  a th r e e - c a te g o ry  system  in  which p ro b a b le  p a s s iv e s  ( e , g , t "The 

b a l l  was c a r r ie d  by th e  w agon.") a r e  ro u g h ly  e q u iv a le n t to  i r r e v e r s i b l e  

p a s s iv e s  in  th e  tw o -ca teg o ry  system  and im probable p a s s iv e s  ( e .g . ," T h e  

wagon was c a r r ie d  by th e  b a l l . " )  r e p r e s e n t  th e  o p p o s ite  s t a t e  of a f f a i r s  

from p ro b a b le  o n es . R e v e rs ib le  p a s s iv e s  r e f e r  to  a c t io n s  which could  

w ith  e q u a l p r o b a b i l i t y  be perform ed by e i th e r  th e  g ram m atical ag en t o r 

th e  g ram m atica l o b je c t  of th e  se n te n c e  ( e . g . ,  "The ye llow  b ird  was 

fo llow ed  by th e  b lu e  b i r d . " ) .

F in a l ly ,  Gowie and Powers (1978) d is t in g u is h e d  between se n te n c e s  

w hich a r e  harm onious w ith  e x p e c ta t io n , c o n tra ry  to  e x p e c ta t io n  and 

n e u t r a l  w ith  r e s p e c t  to  e x p e c ta t io n . In  a  d e p a r tu re  from p re v io u s  

r e s e a r c h ,  Gowie and Powers c l a s s i f i e d  se n te n c e s  on th e  b a s is  o f c h i l d r e n 's  

re sp o n se s  to  q u e s tio n s  about p eop le  and an im a ls . The in v e s t ig a to r s  found 

th a t  c h i ld r e n  of d i f f e r e n t  ages have d i f f e r e n t  e x p e c ta t io n s  abou t 

b e h a v io r and th e r e f o r e ,  th a t  w hether a g iv en  se n te n c e  i s  harm onious, 

c o n tra ry  or n e u t r a l  may v a ry  w ith  th e  age of th e  c h i ld re n  to  whom i t  

i s  p re s e n te d .



Both th r  eer-category  system s p o in t up th e  inadequacy  of th e  

tw o -ca teg o ry  scheme. In  th e  c a se  of th e  l a t t e r ,  th e  c a te g o ry  of 

r e v e r s ih l e  p a s s iv e s  in c lu d e s  se n te n c e s  which d i f f e r  w idely  in  

te rras  of th e  l ik e l ih o o d  o f o ccu rren c e  of th e  e v e n ts  to  which they  

r e f e r .  For exam ple, b o th  th e  fo llo w in g  s e n te n c e s  would be considered  

r e v e r s ib l e :  "The c a t  was chased by th e  m ouse." and "The mouse was

chased  by th e  c a t . "  T h e re fo re , in  th e  p re s e n t  s tu d y , a c l a s s i f i c a t i o n  

system  w ith  more th a n  two c a te g o r ie s  was deemed a p p ro p r ia te .  I t  was 

d ec id ed  n o t to  ad o p t th e  te rm in o lo g y  of Gowie and Powers (1978) because 

t h e i r  te rm s im ply an e m p ir ic a l approach  to  d e te rm in in g  sen ten c e  

p r o b a b i l i t y .  I n s te a d ,  a  v a r i a n t  of B e v e r 's  (1970) c l a s s i f i c a t i o n  

system  was p r e f e r r e d .  What Bever would term  " r e v e r s ib le "  i s  c a l le d  

" n e u tr a l "  in  th e  p re s e n t  s tu d y . And in  a d d i t io n  to  B e v e r 's  sen ten ce  

ty p e s ,  th e  c a te g o ry  o f  i r r e v e r s i b l e  p a s s iv e s  was in c lu d ed  because 

(u n lik e  th e  term " p ro b a b le " )  i t  u n iq u e ly  d e s c r ib e s  se n te n c e s  which 

a r e  g ram m atica lly  c o r r e c t  b u t s e m a n tic a lly  u n a c c e p ta b le .
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Appendix C 

In tro d u c to ry  P assag e  For A ll  S u b je c ts

The s to r y  I 'm  going  to  t e l l  you I s  abou t a boy named George (shows 

p i c tu r e ) .  T h is  i s  a p ic tu r e  of G eorge. In  th e  s to r y ,  George m eets 

some p eo p le  who cpme from  a far-aw ay  p la c e  on an o th e r p la n e t .  To g e t 

h e re , th e s e  p eo p le  t r a v e l  in  a sp acesh ip  (shows p ic tu r e  of sp a c e sh ip ) . 

George m eets two p eo p le . T h is  i s  one of them (shows p i c tu r e ) .  You 

can see  t h a t  h e 's  w earing  a s p a c e s u i t .  H is name i s  S ta r  because  he 

has t h i s  S ta r  on h i s  h a t ( p o in ts  to  s t a r ) .  T h is  i s  th e  o th e r  one 

(shows p i c t u r e ) . H is name i s  Wings because  he w ears th e s e  wings 

on h i s  h a t (p o in ts  to  w in g s).
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Appendix D 

P r io r  In fo rm a tio n

P r io r  R e lev an t In fo rm a tio n

G eorge i s  s ix - y e a r s  o ld .  G eorge i s  a v e ry  n ic e  boy. When he m eets 

o th e r  c h i ld r e n ,  G eorge t r i e s  to  make f r i e n d s  and p la y . George i s  

k ind  to  o th e r  c h i ld r e n .  He i s  good to  them . S ta r  i s  a l s o  s ix - y e a r s -  

o ld . But S ta r  i s  mean and f i g h t s  w ith  o th e r  c h i ld r e n .  S ta r  i s  no t 

good to  them. Wings i s  S t a r 's  f a t h e r .  Wings d o e s n 't  l i k e  S ta r  to  

f i g h t .  Wings w ants S ta r  to  p la y  w ith  o th e r  c h i ld r e n .  Wings t r i e s  

to  h e lp  S ta r  make f r i e n d s .

P r io r  I r r e l e v a n t  In fo rm a tio n

G eorge l i v e s  in  a  house n e a r  a g reen  f i e l d .  Lucky George! George 

can ta k e  w alks in  th e  f i e l d .  When i t  i s  c o ld , George w ears warm 

c lo th in g  such a s  a heavy ja c k e t  and f u r r y  b o o ts . S ta r  and Wings 

go to  many p la c e s  in  t h e i r  sp a c e sh ip . Whenever S ta r  and Wings 

t r a v e l ,  th ey  wear s p a c e s u i t s .  S ta r  and Wings a ls o  wear s p e c ia l  

h a ts  c a l le d  h e lm e ts . T h e ir  sp a c e sh ip  i s  round and s i lv e r - c o lo r e d .

I t  h as  f i v e  windows so S ta r  and Wings can e a s i l y  lo o k  o u t.
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Appendix E 

Text of S to ry

One day  G eorge went w alking in  th e  g re e n  f i e l d  n e a r  h i s  house . 

Suddenly , he  saw som ething s tr a n g e .

T here in  th e  m id d le  of th e  f i e l d  was a  s i l v e r  sp a c e sh ip .

And s ta n d in g  r i g h t  in  f r o n t  of th e  sp a c e sh ip  w a s . . .S t a r !

S ta r  was waved a t  by G eorge.

G eorge and S ta r  came c lo s e  to  each o th e r .

A gain , S ta r  was waved a t  by G eorge.

Then S ta r  was hugged by G eorge.

And S ta r  was p a t te d  by G eorge.

But George was h i t  by S ta r .

G eorge was k icked  by S ta r .

G eorge was knocked down by S ta r .

Then S ta r  was hugged by G eorge a g a in .

And S ta r  was p a t te d  by G eorge.

But do you know what?

G eorge was h i t  by S ta r .

G eorge was chased  by S ta r .

S ta r  and G eorge went away from  th e  sp a c e sh ip  and in to  th e  g reen  f i e l d .  

A gain , G eorge was h i t  by S ta r .

G eorge was k icked  by S ta r .

And G eorge was chased by S ta r  some more.

A ll  o f a sudden, th e re  was a loud n o is e .

What do you th in k  i t  was?

I t  was W ings.
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Wings had been w atching  them.

Now, S ta r  was grabbed by Wings.

S ta r  was sco lded  by Wings.

Then G eorge was p icked  up by Wings.

G eorge was rocked  by W ings.

A fte r  t h a t ,  th e y  a l l  went to  g e t some d e l ic io u s  ic e  cream . 

G eorge was fed  by Wings.

S ta r  was a l s o  fe d  by Wings.

Then th ey  g o t some c o o k ie s .

George was fed  by Wings.

And S ta r  was fed  by Wings.

Then i t  was l a t e .

I t  was tim e to  say good-bye.

Once a g a in , S ta r  was hugged by G eorge.

S ta r  was p a tte d  by G eorge,

Good-bye.



Appendix F 

T es t Item s

P r e te s t  S en tences

The boy i s  p u lle d  by th e  g i r l .

The boy i s  l i f t e d  by th e  g i r l .

The g i r l  i s  p u lle d  by th e  boy.

The boy i s  covered by th e  g i r l .

The boy i s  pushed by th e  g i r l .

The g i r l  i s  washed by th e  boy.

The g i r l  i s  covered  by th e  b«y.

The g i r l  i s  l i f t e d  by th e  boy.

The boy i s  washed by th e  g i r l .

The g i r l  i s  pushed by th e  hoy.



Response C hoices fo r  Sample P r e te s t  Item s



P o s t t e s t  1 Sentences

S ta r  i s  waved a t  by George.

S ta r  i s  hugged by G eorge.

S ta r  i s  p a t te d  by G eorge. 

G eorge i s  h i t  by S ta r .

G eorge i s  k icked  by S ta r .  

G eorge i s  knocked down by S ta r .  

G eorge i s  chased by S ta r .

S ta r  i s  grabbed by Wings. 

G eorge i s  rocked by Wings. 

G eorge i s  fed  by Wings.



85

Response C hoices f o r  Sample P o s t t e s t  1 Item s

n



P o s t t e s t  2 Sentences

S ta r  i s  sm iled  a t  by George 

S ta r  i s  k is s e d  by G eorge. 

S ta r  i s  t i c k le d  by G eorge. 

G eorge i s  punched by S ta r .  

G eorge i s  s c ra tc h e d  by S ta r  

G eorge i s  s lapped  by S ta r .  

G eorge i s  p inched  by S ta r .  

S ta r  i s  cau g h t by W ings. 

G eorge i s  h e ld  by W ings. 

G eorge i s  t r e a te d  by W ings.



u
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Response C hoices f o r  Sample P o s t t e s t  2 Item s



P o s t t e s t  3 Sentences

The g i r l  i s  c a r r i e d  by th e  boy. 

The boy i s  p u lle d  by th e  g i r l .  

The boy i s  d r ie d  by th e  g i r l .  

The boy i s  sp rayed  by th e  g i r l .  

The g i r l  i s  pushed by th e  boy. 

The boy i s  c a r r ie d  by th e  g i r l .  

The g i r l  i s  p u lle d  by th e  boy. 

The g i r l  i s  d r ie d  by th e  boy. 

The g i r l  i s  sprayed by th e  boy. 

The boy i s  pushed by th e  g i r l .



R esponse C hoices fo r  Sample P o s t t e s t  3 Item s
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Appendix G

E h r i  and G a la n is  (1980) sough t to  te a c h  n u rse ry  sch o o l c h i ld re n  

to  u n d e rs ta n d  "b e fo re "  and " a f t e r "  s e n te n c e s  in  which th e  o rd e r  of 

m en tion  of e v e n ts  does n o t co rresp o n d  to  t h e i r  a c tu a l  o rd e r  of 

o ccu rren c e  ( e . g . ,  "B efo re  Jo e  le a p s ,  he lo o k s ." ) .  When th e  ev en ts  

in  such se n te n c e s  a r e  lo g i c a l l y  sequenced ( e . g . ,  "B efo re  Jo e  opens 

th e  d o o r, he u n lo ck s  i t . " ) ,  young c h i ld re n  u se  th e i r  w orld knowledge 

to  i n t e r p r e t  th e  s e n te n c e s  c o r r e c t ly .  D i f f i c u l t i e s  in  com prehension 

ty p i c a l l y  a r i s e  o n ly  when th e  e v e n ts  a r e  a r b i t r a r i l y  sequenced ( e .g . ,  

"B efo re  Jo e  le a p s ,  he ju m p s ." ) .  In  th e s e  c a s e s ,  c h i ld r e n  adop t an 

o rd e r  of m en tion  s t r a t e g y  and th u s  m isc o n s tru e  th e  exp ressed  sequence.

In  th e  E h ri and G a la n is  (1980) s tu d y , th e  t r a in in g  p ro ced u re , 

w hich proved to  be h ig h ly  e f f e c t iv e ,  c o n s is te d  of p r a c t i c e  i n  a c tin g  

ou t b o th  lo g i c a l l y  sequenced se n te n c e s  and a r b i t r a r i l y  sequenced 

s e n te n c e s  in  a l t e r n a t i o n .  A ccording to  th e  in v e s t ig a to r s ,  t h i s  

p ro ced u re  caused c h i ld r e n  to  u s e  th e  in c o r r e c t  o rd e r  of m ention  

s t r a t e g y  back to  back  w ith  th e  c o r r e c t  r e v e r s e  o rd e r  s t r a t e g y  and 

th u s  to  d e te c t  and r e c t i f y  th e  in c o n s is te n c y . S im i la r ly ,  th e  

c h i ld r e n  in  B row n's (1976) s tu d y  may have a p p lie d  th e  word o rd e r 

r u l e  th e y  used  to  decode i r r e v e r s i b l e  p a s s iv e  se n te n c e s  to  th e  

i n t e r p r e t a t i o n  of r e v e r s ib l e  p a s s iv e s .
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Appendix H

o
The s ig n i f ic a n c e  of a T s t a t i s t i c  can  be in v e s t ig a te d  in  te rm s of

2
an d i s t r i b u t i o n .  T has two d e g re s s  of freedom  which a r e  equal 

to  1) NYVAR and 2) N -  NYVAR -  1, where NYVAR = th e  number of 

dependent v a r ia b le s  and N = th e  t o t a l  number of s u b je c t s .  The 

c r i t i c a l  v a lu e  of "T a t  a g iv en  le v e l  of s ig n i f ic a n c e  i s  found by 

m u ltip ly in g  th e  ta b le d  F_ v a lu e  by a f a c to r  which depends on NYVAR 

and N, s p e c i f i c a l l y  (N-2)NYVAR/(N-NYVAR-1)(Morrison, 1967).
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