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CIBSTRACT ,/ / 
/' 

a r e  c o n s t a n t l y  faced w l t h  the  difficult 

bf l ea rn rnq  and remembering f a c t s .  Research@ w i t h  - a d u l t s  

e l a b o r a t i o n  s t r a t e g i e s  as power fu l  me 

Evldence suggests t h a t  these same 

$ labora t rve  strategies may also be e f f e c t i v e  f o r  c h i l d r e n .  

That c h l l d r e n  need t o  l e a r n  f a c t s ,  and t h a t  they  may be ab le  

t o  do so e f f l c l e n t l y  us l nq  e l a b o r a t i o n ,  mo t i va ted  t h i s  s tudy 

o f  e l a b o r a t l o n  s t r a t e g k e s  f o r  a c q u l s l t l o n  o f  f a c t u a l  = 

c on ten t .  

I n  two experiments c h i l d r e n  i n  grades 4 t o  8 learned 

f a c t s  presented th rough sentences. Ch i l d ren  were p laced i n  

one o f  seve ra l  l n s t r u c t l o n a l  conditions. I n  the base c o n t r o l  

c o n d l t l o n ,  c h l l d r e n  were g l ven  t h e  sentences w i t h  

l n s t r u c t l o n s  t o  s tudv  them I n  whatever manner they wlshed. 

i n  another  c o n d l t l o n ,  c h l l d r e n  were grven elaborate'd 

ve r s l ons  o t  the  base sentences. These c h r  l d r e n  were 

\ n s t r u c t e d  t o  n o t e  how t he  e l a b o r a t l o n  made the  f a c t s  eas l e r  

t o  understand ( t he .  elaborations explained the  r e l a t r o n s h l p  

between the  p leces  o f  i n f o r m a t l o n  I n  the  sen tence) .  Ch i l d ren  

I n  the  e l a b o r a t i v e  l n t e r r o g a t l o n  c o n d i t i o n  &ere  a.sked t o  

generate t h e l r  own e l a b o r a t i o n s  i n  response t 0 . a  why 

ques t l on  f o l l o w l n g  p r e s e n t a t l o n  o f  the  f a c t  i n  a base 

sentence , ( t h e  ques t ions  asked "Why would t h a t  f a c t  be 

t rue?"S .  C h l l d r e n  I n  lmaqe'ry cond i t iDns  were asked t o  c r e a t e  
- - 

mental  r ep resen ta t r ons  o f  the  f a c t s  presented i n  base 



sentences. A l l  c h i l d r e n  were t e s t e d  f o r  t h e i r  r e c a l l  o f  t h e  
4 

4 
sentence f a c t s  a f t e r  they s t ud i ed .  

I n  Experiment 1, the  s tudy  sen tences -con ta ined  

comple te ly  a r b i t r a r y  f a c t u a l  r e l a t i o n s h i p s .  I n  Experimept 2, 

the  r e l a t i o n s h i p s  were l e s s  a r b i t r a r y  and 'more 

r e p r e s e n t a t l v e , o f  school  tasks  1 . .  the  c h i l d r e n  learned 
P 

anlmal f a c t s ) .  

E l a b o r a t i v e  i n t e r r o b t i o n  c o n s i s t e n t l y  enhanced 
J 

acquisition o f  the  f a c t s .  A l though t h e r e  were some 

d i f f e r e n c e s  i n  r e c a l )  performances i n  t h e  o t h e r  c o n d i t i o n s  

when compared t o  the  base c o n t r o l  c o n d i t i o n ,  none o f  these 
)? 

improvements w a s  s t a t l s t i c a l ~ y  r e l i a b l e  ac ross  bo th  

exper iments.  Subsequent a n a l y s i s  o f  t he  responses . t o  t he  

" w h y "  ques t ions  ( i . e . ,  answers t o  questions d u r i n g  s t u d y )  i n  

the  ' e l abo ra t i ve  i n t e r r o g a t i o n  c o n d i t i o n  sugges ted  t h a t  t he  

type o f  elaboration. t he  c h l ' l d  generated a t  s tudy  c o u l d .  

a f f e c t  l a t e r  r e c a l l .  For  younger c h i l d r e n ,  i t  was e s p e c i a l l y  

lmpor tao t  t h a t  t h e l r  a l n  t he  relationship o f  t h e  

sentence f a c t s  accu ra te l y .  f l n d l n g s  a r e  discussed w i t h  

'respect t o  t h e i r  developmental l m p l l c a t l o n s  and a r e  

con t r as ted  w l t h  e x i s t l n g  empirical and t h e o r e t i c a l  

expectations. 
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CHAPTER I 
B 

INTRODUCTION I 

Learn ing  and remembering what has been taugh t  a r e  d a i l y  

events  f o r  the '  school  c h i l d .  Over t he  pas t  two decades much 

research  has focused on deve lop ing  i n s t r u c t i o n a l  procedures 

t o  enhance t h e  c h i l d ' s  a b i l i t y  t o  acqu i r e  and r e c a l l  

r e l e v a n t  i n f o r m a t i o n  ( f o r  example, see Press ley  & Lev in ,  

1983) .  A g r e a t  dea l  o f  a t t e n t i o n  has been d i r e c t e d  toward 

i n v e s t i g a t i n g  t he  r o l e  o f  children's p r i o r  knowledqe f o r  

f a c i l i t a t i n g  a c q u i s i t i o n .  Research has focused on a  number 

o f  i ssues ,  rang ing  f rom s t u d i e s  i n v e s t i g a t i n g  t he  manner I n  

which e x i s t i n g  knowledge i n f l u e n c e s  a c q u i s i t i o n  o f  nove l  

i n f o r m a t i o n ,  t o  t he  f requency w i t h  which c h i l d r e n  engage 
* .  

p r i o r  knowledge t o  a s s i s t  i n  l e a r n i n g ,  t o  research  l i k e  the  

p resen t  s tudy  on t h e  e f f e c t s  o f  strategies t h a t  encourage 

t h e  use o f  p r i o r .  knowledge. 
f 

Children's p r l o r  knowledge can medlate learning. For  

example, Brown, Sml ley,  Day, Townsend and Lawton ( 1 9 7 7 )  

demonstrated t he  e f f e c t  o f  p r l o r  knowledge f o r  memory o f  

t e x t .  C h i l d r e n  were t e s t e d  f o r  t h e i r  r e c a l l  o f  a  ,passage 

about a fictitious I n d i a n  t r i b e .  One 'week p r i o r  t o  t e s t i n g ,  

c h i l d r e n  were d i v i d e d  i n t o  t h r e e  groups w l t h  one group o f  

c h l l d r e n  be ing  taught  t h a t  the  t r i b e  was wa r - l i ke ,  one be ing  

taugh t  t n a t  t h e  t r l b e  was peace fu l ,  and one r e c e i v i n g  no 
- 

p r i o r  lesson about tne  I nd i ans .  Memory f o r  the  i n f o r m a t i o n  

was g r e a t e r  f o r  . t he ' two  groups who had some p r i o r  knowledqe 

l n  comparison t o  r n e  group which had no p r l o r  knowledge. 



E r r o r s '  1n r e c a l l  a l s o  d i f f e r e d  s y s t e m a t i c a l l y  i n  t h a t  t h e  

c h l l d r e n ' % .  p r l o r  b e l i e f s  abou t  t h e  I n d i a n s  were e v i d e n t  i n  

t h e  t ypes  o f  e r r o r s  t h e  c h i l d r e n  were l i k e l y  t o  produce --- 
. +-- 

c h i l d r e n  who b e l i e v e d  t h e  I n d i a n s  were w a r - l i k e  had . 

d l s t o r t l o n s  consistent w l t h  t h a t  b e l i e f  and v l c e  ve rsa .  

U l t houqh  s t u d l e s  w l t h  c h l l d r e n  and a d u 1 . t ~  ( f o r  example 

see S t e f f e n s e n ,  Joag-Dev, R Anderson, 1 9 7 9 )  demons t ra te  t h a t  

I 

p r r o r  knowledge does a f f e c t  t h e  manner ~ n  wh l ch  l n f o r m a t l o n  

1s  acquired, l t  1s  c l e a r  t h a t  c h l l d r e n  do n o t  spon taneous ly  

employ e x l s t l n q  knowledge t o  t h e  e x t e n t  t h a t  t h e y  c o u l d .  

However, c h l l d r e n  can b e  prompted t o  use  p r l o r  ~ n o w l e d q e  -, 

more f r e q u e n t l y  l f  explicitly t r a l n e d  t o  do so ( s e e  Hansen & 
? 

Pearson,  1983 1 .  

S lnce  p r i o r  knowledge does have r e l l a b l e  e f f e c t s  on 

memory, r t  1s n b t  s u r p r l s r n g  t h a t  r e s e a r c h  l n  s t r a t e g y  

r n s t r u c t l o n  has focused on 'wavs  t o  prDmots t h e  use  o f  p r i o r  

knowledge. Recent l v ,  - r e s e a r c h  has s t r e s s e d  t h e  importance o f  

emplovrnq elaboration s t r a t e g l e s  t o  enhance t h e  a c q u l s l t i o n  

of f a c t s .  Tne s t u d y  o f  A a o o r a t l o n  s t r a t  s 1s  r n t r i g u l n g  
-- 

Decause they  a r e  s o p h r s t l c a t e d  s t r a t e q l e s  (compared t o  

r e h e a r s a l ,  f o r  example)  t h a t  a r e  w e l l  matched t o  associative 

t a s k s  l l k e  f a c t  Lea rn lng .  Elaborations t h a t  a r e  gene ra ted  by 

c r  p r o v l d e d  t o  t h e  l e a r n e r  o f t e n  promote r e t e n t i o n  o f  to-be- 

l e a r n e d  m a t e r l a i s  t n rough  t h e  a p p l r c a t i o n  o f  p r l o r  

f a c t  l e a r n l n q  1s a f r e q u e n t  and d i f f i c u l t  t a s k  i n  g rade  

schoo l  ana hence t h e  l n t r o d u c t l o n  o f  s t r a t e g i e s  t h a t  a s s i s t  



i n  f a c t  a c q u i s i t i o n  should be welcome. E l a b o r a t i o n  

techniques have a long h i s t o r y  o f  success i n  improv ing  

v a r i o u s  types  o f  f a c t u a l  l e a r n i n g .  The s p e c i f i c  techniques 

range from a n c i e n t  procedures such as t he  method o f  l o c i  t o  

more r ecen t  vocabu lary  l e a r n i n g  s t r a t e q r e s  such as  t he  

keyword methoe (see  Press ley ,  Lev in ,  H a l l ,  M i l l e r ,  & Be r ry ,  

1980, f o r  example).  The use o f  mnemonic techniques i s  

p a r t l c u l a r l  y  a p p r o p r i a t e  w i t h  c h i l d r e n  because qrade-school 

c h i l d r e n  r a r e l y  employ soph is - t i ca ted  s t r a t e g i e s  l 

spontaneously t o  a c q u i r e  i n f o r m a t i o n  t h a t  r e q u i r e s  l e a r n i n g  

o f  a s s o c i a t i o n s  (P ress l ey ,  1982). 

The c h l l d  1s t h e  p e r p e t u a l *  nov i ce  who r e g u l a r l y  

encounters new domains t h a t  r e q u r r e  the  a c q u l s l t l o n  o f  a  

s e r i e s  o f  new f a c t s ,  concepts,  and vocaau lary  i tems.  

I n i t i a l l y ,  t he  new domaln may appear t o  abound w i t h  

l n f o r r na t i on  t h a t  seems somewhat arbitrarily r e l a t e d  and, 

hence, rs d r f f  l c u l  t t o  l ea rn .  I n  o rde r  f o r  the  nav l ce  t o  

understand t h e  l n f o r m a t l o n  she o r  he can t r y  t o  l l n k  to-be- 

;earned l t ems  toge the r  meaningfully. E l a b o r a t i o n  s t r a t e q l e s ,  

and ve rba l  e l a b o r a t l o n s  I n  p a r t i c u l a r ,  p rov i de  a means f o r  

the  nov l ce  t o  draw upon r e l e v a n t  p r i o r  knowledge t o  r e l a t e  

t h e  rtems o f  t h e  new' domain. The s p e c i f i c  concern 

addressed l n  the  p resen t  research  was w l t h  one p a r t l c u l a r  

e l a b o r a t i o n  s t r a t e g y  t h a t  can be used t o  a s s i s t  c h i l d r e n  i n  

a c q u l r l n g  new information. 



Precise E l a b o r a t r o n s  

B r a n s f o r d ,  S t e l n  and t h e l r  c o l l e a g u e s  have s t u d i e d  the 

potency o f  " p r e c l s e "  e l a b o r a t l o n s  f o r  f a c i l i t a t i n g  

a c q u i s i t i o n  o f  a r b i t r a r i l y  r e l a t e d  f a c t s .  The te rm  p r e c i s e  

describes an i d e a l  relationship between t h e  components o f  

to-be- learned f a c t s .  A p r e c l s e  elaboration enhances t h e  

\ 
s l g n l f  l cance  and reduces t h e  a r b i t r a r i n e s s  o f  , t h e  

r e l a t l o n s h l p s  t o  be l e a r n e d .  For .example ,  ~ n  t h e  f o l l o w i n g  

two sentence$, t h e  relationships between t h e  t y p e  o f  men and 

t h e  a c t i v l t y  I n  wh lch  t h e  men a r e  engaged seem somewhat 

a r b i t r a r y :  

"The t a l l  man bought  t n e  c r a c k e r s . "  

"The s l e e p y  man bought  t h e  mug." 

When t h e  sen ,%4= nces a r e  precisely e l a b o r a t e d ,  t h e  

r e l a t l o n s h l p s  appear l e s s  a r b i t r a r y :  

" T h e  t a l l  man bought t h e  c r a c k e r s  t h a t  were on t h e  

\ 
t o p  s h e l f .  " 

I 

" -The  s le&py  man bought  t h e  mug f i l l e d  w i t h  c o f f e e . "  

Us ing  t n e  t e r m i n o k g y  o f  B r a n s f o r d ,  S t e i n  and c o l  leagues,  

t hese  e l a b o r a t l o n s  a r e  p r e c l s e  because t h e y  c l a r i f y  why i t  

would be r e l e v a n t  f o r  t h e  one p a r t i c u l a r  t y p e  o f  man t o  

engage 13 t h e  s p e c l f  l e d  a c t l v l t y .  

B r s r s f s r d  ! I 4 7 9 1  hypothesized t h a t  t h e  q u a l l t y  o f  

e i a o o r a t l o n s  would ?ave a  predictable influence on reca1, l  i n  

f a c t  learning. He s ~ g g e s t e d  t h a t  d l f f e r e n t  k i n d s  o f  

e : a c o r a t l o n s  c o ~ l d  e r t n e r  enhance o r  impede r e c a l l ,  and he 

s r e c l c t e d  tnat c - e r l s e  e l a b o r a t l o n s  would be t h e  most 



e f f e c t i v e  e l a b o r a t i o n s  f o r  enhancivg l e a r n i n g  and r e t e n t i o n .  

Brans ford ,  S t e i n ,  and ' t h e i r  co l l eagues  i n v e s t i g a t e d  t h e  

e f f i c a c y  o f  p r e c i s e  e l a b o r a t i o n s  f o r  a d u l t  and f i f t h  grade 

popu la t i ons  focus iog  p r i m a r i l y  on t he  r e t e n t i o n  ga i ns  made 

a v a i l a b l e  when p r e c i s e  e l a b o r a t i o n  was employed. The work 

w i t h  a d u l t s  was" extended i n  l a t e r  s t u d i e s  examining , the  
1 

va lue  o f  p r e c i s e  e l a b o r a t i o n  r e l a t i v e  t o  o t h e r  s t r a t e g i e s .  

Adu l t  S tudres  o f  P r e c i s e  E labo ra t i ons .  There a r e  

i 

r e l i a b l e  d r f f e r e n c e s  r n  r e c a l l  performance as a  f u n c t r o n  o f  

p r e c r s i o n  I n  e l a b o r a t i o n s .  I n  t h r e e  s t u d i e s  i n  which a d u l t s  

generated e l a b o r a t i o n s  f o r  sentences ( I i k e  t he  man sentences 

presented e a r l r e r ) ,  S te rn  and Brans ford  (1979)  -concluded 

- 
t h a t  r e c a l l  was h l ghe r  f o l l o w r n g  p roduc t ron  o f  p r e c i ~ e  

e l a b o r a t i o n s  than f o l l ~ w i n q  p roduc t i on  o f  imprec ise  

- 
e l a b o r a t i o n s .  Even when t h e  imprec ise  e l a b o r a t i o n s  

" a s s o c i a t i v e l y  r e l a t e d "  o r  " seman t i ca l l y  congruous" t o  t he  

i n f o r m a t i o n  t o  be learned g r e a t e r  retention was assoc ia ted  

-4 
w l t h  g r e a t e r  p r e c i s i o n  o f  e l a b o r a t i o n  ( S t e r n ,  L i t t l e f i e l d ,  

B rans fo rd  & Persamplerr ,  1984). 1n o t h e r  words, sentence 

- 
extensions t h a t  were c o n s i s t e n t  r n  meaning, o r  t h a t  were 

r e l a t e d  t o  a c t i v i t y  o f  t he  base sentence ( f o r  example, " T h e  

t a l l  man bought the  c racke rs  t h a t  were on s a l e . " ) ,  were l e s s  

powerful than p r e c i s e  e l a b o r a t i o n s .  However, t he  d i f f e r e n c e s  . 

in r e c a l l  between p r e c i s e l y -  and imprecisely-elaborated 

con ten t  were n o t  always g r e a t ,  p a r t i c u l a r l ' y  when a d u l t s  

gener- ted t h e i r  own e l a S o r a t i v e  ex tens ions .  
4 



I n  the  f i r s t  two o f  these , th ree  s t ud i es ,  groups o f  

undergraduate s tuden ts  were exposed t o  d i f f e r e n t  types  o f  

e labora ted  sentences. The sentences con ta ined  e l a b o r a t i o n s  

which were e i t h e r  h i g h  o r  low i n  a s s o c i a t i v e  re la tedness  t o  

1 

t he  t a r g e t  ' i n f o r m a t i o n  ( t h e  base sentences) .  A lso ,  t he  

sentences con ta ined  e l a b o r a t i o n s  t h a t  e i t h e r ' c l a r i f i e d  

( p r e c i . s e ) ' o r  d i d  n o t  c l a r i f y  ( i m p r e c i s e )  t he  r e l a t i o n s h i p  

between the  man and t he  a c t i v i t y .  Reca l l  was measured 

f o l l o w i n g  an i n c i d e n t a l  l e a r n i n g  task .  P r e c i s i o n  was 

expected t o  improve r e c a l l  because the  r e l a t i o n s h i p s  between 

the  concepts and the  r e t r i e v a l -  cues were made l e s s  

arbitrary. Based on e a r l i e r  work ~t was suggested t h a t  t he  

more h l g h l y  assoc ia ted  e l a b o r a t i o n s  might  enhance r e c a l l  

h 
because the  e l a b o r a t i o n s  se rve  as cues f o r  t h e  l e a r n e r  t o  

" r e r n s t a t e "  the  encoding c o n t e x t  a t  t he  t ime  o f  t e s t i n g  

( C r a l k  & Lockhar t ,  1972) .  Cons is ten t  w i t h  B r a n s f o r d ' s  theory  

o f  p rec r s i on ,  p r e c i s i o n  f a c i l i t a t e d  r e t e n t l o n  w h i l e  

a s s o c l a t l v e  re la tedness  d l d  n o t  a f f e c t  i t .  R e c a l l  was n o t  

a f f e c t e d  r n  t he  second s tudy  even when the  p rov ided  

e l a b o r a t l o n s  conta ined r e l a t e d  a s s o c i a t i o n s  f o r  b o t h  

components o f  the  sentence ( t h e  man and t he  t ype  o f  

activity) l n s t e a d  of  just t he  t ype  o f  man. 

The t h l r d  s tudy  r e p l i c a t e d  the  f i r s t  two s t u d i e s  b u t  

extenaed the  f rnd rnqs  across  a d i f f e r e n t  t ype  a f  r e t r i e v a l  

task .  A r e c o g n i t i o n  task was used t o  determine whether the  

b preser,ce o f  e l a b o r a t l o n s  a t  t e s t i n g  would f a c i l i t a t e  

r e t e n t l o n .  Agaln,  a s t r ong  e f f e c t  was ob ta ined  o n l y  f o r  . 



p r e c l s l o n .  Only e l a b o r a t i o n s  t h a t  reduced t he  a r b i t r a r i n e s s  

o f  relationships cons i s t en t l ' y  produced s t r o n g  r e t e n t l o n  

ga lns .  

d 

Are p r e c i s e  e l a b o r a t i o n s  more b e n e f i c i a l  f o r  r e t e n t i o n  

when they - a r e  p rov ided  o r  when they a re  generated by t he  

l ea rne r?  S t e i n  and Brans ford  ( 1979 investigated the  e f f e c t s  
1 

o f  p rov lded and se l f -genera ted  e l a b o r a t l o n s  on r e t e n t l o n .  
- 

They found p o s r t l v e  e f f e c t s  f o r  r e t e n t l o n  bo th  when a d u l t s  

a c t i v e l y  p a r t i c r p a t e d  i n  t he  genera t ion  o f  p r e c i s e  

e l a b c r a t i o n  and when a d u l t s  read prov ided p r e c i s e  

e l a b o r a t l o n s .  I n  t h e l r  f i r s t  s tudy  undergraduates were 

, presented t he  "man" sentences. Some sub jec t s  viewed 
- 

sentences whlch p rov lded  ready-made p r e c l s e  e l abo ra t l ons .  

a 
Ether  s u b j e c t s  ~n an e l a b o r a t l v e  l n t e r r o g a t l o n  c o n d l t l o n  

were r e q u l r e d  t o  respond t o  a " w h y "  ques t lon  which asked 

chem t z ~  c l a r l f v  w h y  t h a t  t ype  o f  man would engage l n  the  ' 

ac t l v l  t v .  

T n e  se l f -genera tea  e l a b o r a t l o n s  I n  the  e l a b o r a t l v e  

l n t e r r o g a t l o n  c o n d l t l o n  and t he  prov lded p r e c i s e  elaboration 

c o n d i t l o n  resu l ted .  i n  s u b s t a n t r a l  r e c a l l  ga lns  i n  comparison 
. - 

t o  the  base c o n d l t l o n ,  b u t  d l d  n o t  d l f f e r  from each o t h e r .  A 

\ 
second s tudy  replicated these f l n d i n g q a n  p l l c a t e d  

orec l s i a n  I n  the  s e l  f -generated e l a b o r a t i o n s  ,as a  mechanism 

i a c l l l t a t i n q  recall. That  is, t h e  genera t ion  o f  imprec ise  

e l a b o r a t l o n s  w a s  assoc ia ted  w i t h  poorer  r e c a l l  than p rov ided  

p r e c i s e  e l a b o r a t l o n s ,  b u t  r e c a l l  f o l l o w i n g  the  genera t ion  o f  

p r e c i s e  e l abo ra t r ons  d l d  n o t  d i f f e r  from t h a t  o f  t he  



prov ided  p r e c i s e  e l a b o r a t i o n  c o n d i t i o n .  These f i n d i n g s  

suggest t h a t m p r e c i s i o n  p r e d i c t s  r e c a l l  r a t h e r  than t h e  

source of  thep e l a b o r a t i o n  (whether i t  i s  se l f -genera ted  o r  

p rov i ded ) .  Th is  conc lus ion  i s  p o s s i b l y  i n c o r r e c t ,  however. 

The r e c a l l  means f o r  these two groups were ex t remely  h i g h  

( 8 . 4 7  versus 8.33 o u t  o f  10 f o r  the  p rov lded  p r e c i s e  

e l a b o r a t i o n  and the  se l f -genera ted  e l a b o r a t i o n  cond i t i ons -  
'4 

r e s p e c t i v e l y ) ,  and thus,  t h e r e  may have been a  c e i l i n g  

e f f e c t .  Th is  l i r n l t s  conf idence i n  conclusTons a  u t  t h  rn 
e f f e c t  on r e c a l l  ' o f .  t he  source o f  e l a b o r a t i o n .  

Press ley ,  McDaniel,  Turnure, Wood and Ahmad (1987) a l s o  

compared provision versus genera t ion  o f  e l a b o r a t i o n s  w i t h  

a d u l t s  t o  p rov l de  more d e f i n i t e  f i n d i n g s  than Brans fo rd  and 

S te i n .  I n  t h e i r  f i r s t  s tudy  s u b j e c t s  were exposed t o  24 

sentences and were g l ven  i n c i d e n t a l  l e a r n i n g  i n s t r u c t i o n s  

s i m i l a r  t o  those used by ~ r a n s f o r d ' a n d  S t e i n .  There were no 

c e i l i n g  e f f e c t s .  P ress ley  e t .  a l .  (198'7) found t h a t  a d u l t s  

who were asked t o  produce p r e c i s e  e l a b o ~ a t i o n s  i n  response 

t o  "why" ques t ions  ( i . e . ,  i n  an e l a b o r a t i v e  i n t e r r o g a t i o n  

condition) r e c a l l e d  more than peers who read p rov ided  

p r e c l s e  e l a b o r a t i o n s ,  a l though  p r o v i d i n g  p r e c i s e  
i 

e l a b o r a t i o n s  f a c r l i t a t e d  r e c a l l  r e l a t i v e  t o  a base sentence 

c o n t r o l  c o n d l t l o n .  

P ress ley  e t .  a l .  (1987) a l s o  made t he  s e l f - g e n e r a t ~ d  

versus prov ided versus c o n t r o l  comparisons in an i n t e n t i o n a l  

l e a r n l n g  s i t u a t i o n  where a d u l t s  were in fo rmed o f  t h e  r e c a l l  

t e s t .  The a d u l t s '  Fecal1 i n  t he  se l f -genera ted  c o n d i t i o n  



exceeded bo th  o f  t h e  o t h e r  two cond i t i ons .  R e c a l l  i n  t h e  
> 

p rov ided  e l a b o r a t i o n  c o n d i t i o n  d i d  n o t  exceed t h e  base 

c o n d i t i o n ,  as i t  had i n  t h e  e a r l i e r  exper iments,  presumably 

because base c o n t r o l  s u b j e c t s  i n  t he  i n t e n t i o n a l  l e a r  i n g  7 
s i t u a t i o n  were gene ra t i ng  s t r a t e g i e s  t o  mediqte l ea rn i ng .  

Post-exper iment i n t e r v i e w s  i n d i c a t e d  g r e a t e r  use o f  

s t r a t e g i e s  b y A i n t e n t i o n a l  base c o n t r o l s  than by i n c i d e n t a l  

base c o n t r o l  p a r t i c i p a n t s .  

I n  summary, p r e c i s e  e l a b o r a t i o n s  e i t h e r  p rov ided o r  

se l f -genera ted  p o s i t i v e l y  a f f e c t  r e t e n t i o n  i n  i n c i d e n t a l  

l e a r n i n g  s i t u a t i o n s  w i t h  a d u l t s .  Dur ing  i n t e n t i o n a l  
\ 

l e a r n i n g ,  when a d u l t s  a r e  more l i k e l y  t o  use memory 

s t r a t e g i e s  on t h e i r  own t o  mediate l e a r n i n g ,  t he  advantages 

o f  p rov ided  p r e c i s e  e l a b o r a t i o n s  a r e  mln imal  b u t  s e l f -  

- 
generated e l a b o r a t i o n s  s t i l l  promote 1eaJning r e l a t i v e  t o  an 

i n t e n t i o n a l  c o n t r o l  c o n d i t i p n .  

P r e c i s e  E l a b o r a t i o n s  and Ch i ld ren .  The research  w i t h  

school-age c h i l d r e n ,  t o  da te ,  was conducted a lmost  

e x c l u s i v e l y  w i t h  f i f t h  gr.ade c h i l d r e n .  Brans ford  and h i s  

co l l eagues  argue t h a t  p r o v i d i n g  pr 'ec ise  e , l abo ra t ions  can, 

f a c i l i t a t e  l e a r n l n g  i n  nov ices ,  and t h a t  s i n c d  g rade- f i ve  - 

s t uden t s  a r e  o f t e n  i n  t h e  p o s i t i o n  o f  be ing .nov ices ,  t h e i r  

l e a r n i n g  i s  improved by p r o v i s i o n  o f  p r e c i s e  elaborations. 

Novices must- a c q u i r e  a  s e r i e s  o f  new f ac t s ,  concepts,  

and vocabu lary  i t ems  when they encounter a new domain. 

I n i t i d l l y ,  t h e  new domain may appear t o  be f i l l e d  w i t h  

i n f o r m a t i o n  t h a t  1s a r b i t r a r y  and, hence, d i f f i c u l t  t o  



l ea rn .  I n  o rde r  f o r  the  nov l ce  t o  understand %the 

l n f o rma t l on ,  s/he must be a b l e  t o  l i n k  ~ t e m s  toge the r  

mean ing fu l l y .  P r e c i s e  e l a b o r a t l o n s  p rov i de  a means f o r  the  

nov ice  t o  draw on e x i s t i n g  r e l e v a n t  ~ n f o r m a t i o n  t o  r e l a t e  - 
items l n  t he  "new" domain cohe ren t l y .  Research u s i n g  t he  

"man" sentence- learn lng  paradigm has at tempted t o  m i r r o r  the  

k l nds  o f  c o n s t r a i n t s  faced by. the  nov i ce  l e a r n e r .  The 

research  t o  da te  suggests t h a t  p r e c l s e  e l a b o r a t i o n s  can 

f a c l l  l t a t e  l e a r n l n g  I n  some circumstances. Both  c h i l d r e n  and 

a d u l t s  demonstrate some ga lns  i n  retention when generating 

p r e c l s e  e l a b o r a t l o n s ,  and l e s s  academically success fu l  

s tuden ts  experience Improved memory when t augh t  t o  generate 

p rec rse  e l a b o r a t l o n s  f o r  s lmp le  prose (Franks,  Vye, Auble, 

Mezynskl, P e r f e t t o ,  Brans ford ,  S te i n ,  & L l t t l e f l e l d ,  1 9 8 2 ) .  

Bransford  and co l l eagues  have been primarily i n t e r e s t e d  

l n  the  b e n e f l t s  o f  p r e c i s e  e l a b o r a t i o n  f o r  academica l ly  

success iu l  and l e s s  success fu l  c h i l d  l ea rne rs .  Observa t ions  

o f  academlcal 1  y  success fu l  c h l  l d r e n  l n d l c a t e d  t h a t  they 

r e l a t e  new ln fo r rna t lon  t o  e x l s t i n g  knowledge, t h a t  they  make 

use of  ~ l l u s t r a t h n s  and othe-r p rov ided m a t e r i a l s ,  and t h a t  

they a r e  more a c t l v e ,  whereas l e s s  s s f u l  peers  tend 

o n l y  t o  do repeated read lngs  S t e l n ,  Vye, Franks,  . 
Auble, Mezynskl,& P e r f e t t o ,  1982) .  E l a b o r a t i o n  by success fu l  

s t uden t s  seems t o  a l d  r e t e n t i o n .  These t ypes  o f  obse rva t i ons  

mot i va ted  them t o  under take a  f u r t h e r  s e r i e s  o f  s t u d i e s  t o  

deterr., lne exac t  1  y how t he  r e l a t i o n s h i p  between p r e c i s e  

e l a b o r a t i o n s  and c h i l d r e n ' s  l e a r n i n g  cou ld  be descr ibed.  



I n  p a r t i c u l a r ,  t he  se l f - ques t i on i ng  o f  success fu l  
.- F 

s tuden ts  suggested t h a t  they may produce p r e c l s e  

e l a b o r a t i o n s  on t h e i r  own; i n  c o n t r a s t ,  l e s s  success fu l  

peers would n o t  do so I S t e l n ,  B r a n s f ~ r d , ~  Franks,  vy8, & 

P e r f e t t o ,  1982). I t  was hypothesized,  t he re fo re ,  t h a t  

-A- 

academica l ly  success fu l  s tuden ts  would do- .wel l  on f a c t  

l e a r n  l n g  tasks  regard  l e s s  o f  whether p r e c i s e  e l a b o r a t i o n s  
C 

were prov lded a t  s tudy ,  That is, p r o v l s l o n  o f  p r e c l s e  

e l a b o r a t i o n s  was unnecessary because-s tudents  would 

presumably genera te  them on t h e i r  own. Less success fu l  c 

s tuden ts  would be expected t o  show imp r~vemen t~s  when p r e c i s e  

e l a b o r a t i o n s  were prov ided s i n c e  they f a ' l l  t o  engage I n  

elaboration spontaneously .  

These hypotheses were t e s t e d  us l nq  an l n c l d e n  t a l  

sentence r a t i n g  task ( u s i n g  sentences s l r n i l a r  t o  those 

mentioned e a r l l e r )  w l t h  f l f t h  g raders .  The f l f t h  g raders  . 

were presented 10 sentence p a l r s .  One sentence l n 6 e a c h  p a i r  

was p r e c i s e l y  e l abo ra ted  and one sentence was imprecisely 

e labora ted .  C h l l d r e n  were asked t o  r a t e  the  sentences as 

d i f f i c u l t  or easy t o  'understand and remember. Fol ' lowing a  

r e c a l l  t e s t ,  c h l l d r e n  were asked t o  r a t e  a  second s e t  o f  10 
9 

sentences and were aga ln  t e s t e d  f o r  r e c a l l .  I n  t h l s  s tudy,  

r e c a l l  o f  e l abo ra ted  sentences was b e t t e r  than r e c a l l  o f  

.* non-e laborated sentences f o r  bo th  groups o f  c h l l d r e n .  That 

IS, whatever t he  good l e a r n e r s  were do lng  on t h e r r  own, ~t 

was n o t  as effective as processing p r e c l s e  elaborations t h a t  

were prov ided.  



- Another s e t  o f  s t u d i e s  demonstrated t h a t  less 

acadern lca l ly  success fu l  f i f t h  g raders  f a i l  t o  genera te  

p r e c l s e  eJabora t i ons  spontaneously .  'When asked t o  genera te  

e l a b o r a t l o n s  f o r  seemingly arbitrary sentence relra.t ionshlps, 

l e s s  s u c c ~ s s f u l  f l f t h  g raders  produced more I m p r e c l s e t -  - 
1 '  

e l a b o r a t l o n s  than t h e l r  average o r  more aca.demrcal1 y  - 

success fu l  peers.  I n  a d d l t l o n ,  performance was enhanced when 

--I 

the  l e s s  s u c c e 5 s f ~ ~ l  c h l l d r e n  were g i v e n  t r a l n i n g  and 

e x p l i c l t  i n s t r u c t i o n s  about  the r e l a t i o n s h i p  between 

p r e c l s l o n  and retention ( S t e i n ,  Brans ford ,  Franks,  Ow,ings 

Vye, & McGraw, 1 9 8 2 ) .  

A t h l r d  s e r i e s  o f  s t u d i e s  compared t h e  performanke o f  

f ~ f t h  g raders  ( a c a d e m i c a l l y  s u c c e s s f u l  vs. l e s s  s u c c e s s f u l )  

on t h e l r  read lnq ,  s t u d y i n g  and r e c a l l  o f  two d i f f e r e n t  

s t o r l e s  (Franks ,  Vye,  Qub le ,  Mezynskl,  F e r f e t t o ,  B rans fo rd ,  

S t e l n ,  & L i t t l e f i e l d ,  1982) .  One v e r s i o n  o f  each. s t o r y  was 
i 

e x p i l c l t ,  whlch meant t h a t  t h e  key relationships were 

f 
o r e c l s e l y  e l a b o r a t e d .  The second v e r s i o n  o f  each s t o r y  was 

l m p i r c l t ,  s l n c e  the  r e l a t l c n s h i p s  were n o t  ,? laborated.  

Less success fu l  s t u d e n t s  spent  t h e  m a j o r l t y  o f  t h e i r  

,-esources ! time) reaa lng  and s t u d y i n g  t h e  e x p l l c l  t passages, 

tFe passages c o n t a l n l n g  ali the i n f o r m a t i o n  and memory a i d s ,  

Th ls  meant t 5 a t  t h e y  spent  less trme r e a d l n g  and s t u d y r n g  

the 1rnp: lc l t  passages which r e q u i r e d  f u r t h e r  e l a b o r a t i o n  i n  

order t o  be unders tzod.  T h i s  dl l o c a t i o n  o f  t i m e  ana s tudy  

effort produced ; ~ w  r e c a l l  in these s tuden ts .  I n  c o n t r a s t ,  

s u c c e s s f ~ l  S tuaents  cendea ts a l l o c a t e  more s t u d y  t ime  t o  



t he  i m p l i c l t  passage and l e s s  t ime  t o  the  e x p l i c i t  passage, 

which produced,higher r e c a l l  o f  t h e  a r b i t i r a r . ~  m a t e r i a l s  by 

these s tuden ts  . 
I n  a  fo l l ow-up  s t udy  l e s s  success fu l  s t uden t s  were 

g i ven  a  p r e - t e s t ;  bhen the9 were t r a i n e d  t o  generate 

elaborations t o  a r b i t r a r y  sentences. There were p r e t e s t  t o  

p o s t t e s t  ga l ns  suggesting aga in  t h a t  p r e c i s e  e l a b o r a t i o n  

sk-111s can be t r a l n e d  and t h a t  production o f  p r e c l s e  

e l a b o r a t i o n s  enhances r e t e n t i o n .  

t 

Bransford  and h i s  co l l eagues '  f i n d i n g s  have been 

r e p l r c a t e d  by o t h e r  researchers  who have employed s i m i l a r  

materials a h  testing procedures. Most n o t a b l y ,  Wong and 

Sawatsky (1984)  con t r as ted  t h e  r e c a l l  performance o f  
I 

academically s u c ~ e s s f u l ,  l e s s  success fu i ,  and average 

s t uden t s  following a  sentence comple t ion  task .  The 

l n c l d e n t a l  l n s t r u c t l o n s  r e q u l r e d  t h a t  the  c h l l d  w r l t d  

ex tens lcns  f o r  t he  "man" t ype  base sentences. Academically 

success fu l  c h l l d r e n  produced more p r e c l s e  e l a b o r a t i o n s  and 
> 

r e c a l l e d  more than t h e l r  average a n d . l e s s  acadLmica l ly -  

competent peers.  Th ls  s tudy  a l s o  t e s t e d  c h i l d r e n  across 

"3 
grades 5 th rough 7, a1 though p o s s i b l e  developmental  

d i f f e r e n c e s  were n o t  assessed i n  these s t u d i e s .  

- 
The p resen t  research  seeks t o  exp lo re  more comp le te l y -  

the  p o t e n t i a l  o f  p rov ided  e l a b o r a t i o n s  f o r  enhancing 

c h i l d r e n ' s  learning. E x i s t i n g  s t u d i e s  have suggested t h a t  

providing p r e c i s e  e l aDo ra t i ons  f o r  f i f t h  grade ch i d ren  can 

enhance r e t e n  t l o n  performance. One problem. w i t h  t h i s  



r e s e a r c h  1s  t h a t  i t  cannot  be generalized. A l t h o u g h  

B r a n s f o r d ,  S t e l n  and associates have i m p l l e d  t h a t  p r e c l s e  

elaboration e f f e c t s  would g e n e r a l i z e  a c r o s s  age, t h e r r  

t e s t l n g  p rocedures  between ages have d l f f e r e d  ( i n c i d e n t a l  
d 

vs.  r n t e n t l o n a l  l e a r n l n g )  and t h e  p o p u l a t l o n s  t e s t e d  a r e  

r e s t r l c  t e d  C f  l f  t h  g r a d e r s  and i n t r o d u c t o r y  psycho logy  

s t u d e n t s ] .  Moreover,  s l n c e  B r a n s f o r d ' s  s t u d l e s  have " 

g e n e r a l l y  tapped o n l y  t h e  ext remes o f  norma l  c lass rooms 

7 

( a c a d e m l c a l l y  s u c c e s s f u l  ve rsus  l e s s  a c a d e m l c a l l y  s u c c e s s f u l  

s t u d e n t s ) ,  t h e s e ' f l n d l n g s  m a y  n o t  a p p l y  t o  "average"  f l f t h  
r 

grade  p o p u l a t l o n s .  ~f p r e c l s e - e l a b ~ r i u t l o n  i n t e r v e n t l o n s s  a r e  

t o  be used f o r  educational purpdses,  l t  would be v a l u a b l e  t o  

know how p r e c i s e  e l a b o r a t l o n  a f f e c t s  t h e  e n t i r e  range  o f  / 

a a l l l t v  and g rade  i e v e l s .  . , 

The p r e s e n t  study o f  l n t e n t l o n a l  l e a r n l n g  sought  t o  

cf1st ingu1sh t h e  e f f e c t s  o f  p r o v l d e d  p r e c l s e  c l a b o r a t i o &  f o r  
- P 

- r h l l d r e n  I n  t h e  f l f t h  t o  e l g h t n  g rade  (1" g e n e r a l ,  c h l l d r e n  
1 

between 8 1/2 and 1 4  yea rs  o f  a g e ) .  

c o n t r a s t s  W i t h  Other  S t r a t e q l e s  

I n  a d d r t l o n  t o  l n c l u d l n g  average c h l i d r e n  and s,arnpllng 

a d l a e r  range o f  ages, ano the r  g o a l  o f  t h e  p r e s e n t  r e s e a r c h  - 

L 

1 s  t o  c o n t r a s t  q e n e r a t ~ o n  o f  p r e c l s e  elaborations w l t h  o t h e r  - < 

e l  a b o r a t l o n  and mnemonlc s t r a t e g ~ e s .  T h l s  f e a t u r e  13 

? 

l n c l ~ d e d  because t h e r e  1s  some l n d l c a t l o n  l n  t h e  e x l s t l ' n g  - 
l i t e r a t u r e  t h a t  p r o v i d e d  p r e c i s e  e l a b o r a t i o n s  may n o t  be as . 

.. . 

e f f e c t i v e  as  o t 9 e r  e l a b o r a t i v e  s t r a t e g i e s  i e . g . ,  P r e s s l e y  

e t .  a l . ,  1 9 8 7 ) .  



. E l a b o r a t r v e  I n , t e r r o q a t l o n .  Q u e s t i o n r n q  has o f t e n  been 

recommended a s  an I m p o r t a n t  instructional s t r a t e g y  w h l c h ,  

when p r o p e r l y  s t r u c t u r e d ,  may l e a d  t o  lmproved memory 

per formance ( f o r  example see, Anderson & B l d d l e ,  1875;- 

Wlnne, 1 9 7 9 ) .  Some advoca tes  f o r  q u e s t r o n l n g  make s t r o n g  

c l a l m s  abcu t  the  po tency  o f  l n t e r r o q a t  ron  ( s e e  Graesser  .& 

B l a c k .  1985 f c r  e ~ a m p l e s )  b u t  r e c e n t  evaluations sugges t  

l m o o r t a n t  b u t  m3re ! l m l t e d  e f f e c t s  ( R e d f l e l d  & Rousseau, 
>.% .?: 
I r ,-. .$i H E i l )  . !\Jonethe iess.,&@wldres l n v o l v l n g  c h l  l d r e n  f rom t h e  

g raae  schoo l  yea* 'Ross. & F ' l l l e y ,  1977; P r e s s l e y  & B r y a n t ,  

.. 
i982: t o  p res=hco ;e rs  (dood, P r e s s l e y ,  Turnure ,  & Walton,  

13871 c o n ~ l s t e - ~ t ; {  s u p o o r t  'he e f f l c a c y  o f  ask rng  q u e s t l o n s  

. . := I ? h a n c e  r eca ,  i (a: t - ~ c u q ?  t h e  robus tnes5 -  of t h e  

r7 , d e s t i ~ n i n g  e4+zz z s  da r res  a c r o s s  age ard s t u d r e s  J . 

S l n l i a r i y ,  t+-ere 1s :Ye consistent argument t h a t  h l g h e r -  

z rde '  s h e s t l s r s  enqance r e t p n t l o n  more s c ' t f - a n  f a c t u a l  l e v e l  
> 

Sdest:3ns cecause P l ~ r e r - o r d e r  q u e s t l o n s  r e q u l r e  a n a l y s l s  o r  

s / , - ' _ "es :s  2' i f+z r - .d t ; sn  and encourage t h e  l e a r n e r  t o  go 

22vor-c. t;,e r , ? + o r m a t l o n  t h a t  ; s  p resen ted .  When per formance 

w i t h  t nese  q u e s t i ~ n s  IS c 3 n ~ r a s t e d  w i t h  performance 

+ , z l i o w ~ n q  f a c t ~ ~ a !  ;eve1 q u e s t l o n s ,  r e c a l l  1s  g r e a t e r  f o r  

;- f z r n a  t ' lon i e l a t e d  t o  t h e  h l g h e r - o r d e r  q u e s t l o n s  than f o r  

~ ~ f c r n a t l o n  relate3 t 2  t h e  knowledge l e v e l  q u e s t l o n s  

O n e  part;c,.a- t ~ p e  o f  n i g h e r - o r d e r  q u e s t l o n  w a s  

s ' l , ~ S l e d  r iere .  Tn;. c i P y  q u e s t l o n s  p resen ted  l n  the 

e i s ~ o r a t l v e - l r ~ t e r r r ~ ; a t 1 o n  c r ~ n d l  t l o n  r e q u l r e d  t h e  l e a r n e r  t o  



o t  v e r b a l  r nace r l a l s  as  gauged l n  pretest t o  p o s t t e s t  
. - 

draw upon p r l o r  knowledge t o  c l a r i f y  seemingly a r b i t r a r y  

r e l a t l o n s h l p s  (e .q . ,  "Why would i t  be t h a t  t h e  t a l l  man 
. . 

bought  t h e  c r a c k e r s 3 " ) .  To answer a  "why" q u e s t l o n , . t h e '  

l e a r n e r  must systematically a n a l y z e  t h e  new l n f o r m a t h n  and' 

r e l a t e  l t  t o  knowledge I n  l ong - te rm  memory. Answering such 

questions r e q u l r e s  understanding t h e  s i g n l f l c a n c e  o f  t h e  

l n f o r m a t r o n  t o  be l ea rned ,  and r t  1s t h i s  u n d e r s t a n d i n g  ( a s  

oppased t o  r c t e  r e h e a r s a l )  t h a t  can be c a l l e d  upon a t  

t e s t l n g  t o  a l d  r e t r i e v a l  o f  t h e  e n t l r e  f a c t  g i v e n  some p a r t  

A a q e r y .  I n  a d d i t i o n  t o  v e r b a l  elaboration s t r a t e g i e s ,  

such as, p r o v l s l o n  o f  p r e c l s e  elaborations and e l a b o r a t l v e  

~ n t e r r o g a t l o n ,  ~ m a g e r y  strategies o f  t e n  f a c i l r t a t e  r e t e n t i o n  

compar isons ( R ~ c h a r c l s o n ,  19'6) o f  i n d i v l d b a l  s u b j e c t s  

- 
Setween-condl t l o n  comparrsons ( see Bower 1969, f o r  an 

and i n  

example ) .  T h e  e f f e c t s  have been found f o r  a  v a r l e t y  o f  

4 

t a sks ;  i d r  example, f r e e  r e c a l l  (H l cha rdson ,  1976)  and 

r e c o q n l t l o n  memory (Bower,  1 9 6 9 ) .  

- '? 

Imagery was s e l e c t e d  as a  s t r a t e g y  t o  compare t o  

p r o v l s ~ c n  o f  p r e c i s e  e i a b o r a t l o n s  and e l a b o r a t l v e  

l n t e r r o g a t l o n  because ~t 1s particularly w e l l  s u l t e d  t o  

t a s k s  r e q u l t - l n q  a s s o c l & t i v e  l e a r n l n g  and because l t  1 s  a -  

cnunk lng  mechanlsrn t h a t  enccuraqes t h e  l n t e g r a t l o n  o f  

i n f o r m a t r o n  i P 3 l v l o  & Beqg, 19811. Particularly r e l e v a n t  

ne re ,  P r e s s l e v  ana n l s  associates ( P r e s s l e y ,  McDanle l ,  e t .  

a l . ,  1987; P r e s s l e y ,  Symons, e t .  a l . ,  198d)  fcund Imagery t o  



be an e f f ~ c t l v e  s t r a t e g y  f o r  a d u l t s  ~ h o  a r e  l e a r n l n g  

B r a n s f o r d - t y p e  "man" sgn tences  ( i .e., s u b j e c t s  lmag lned  t h e  -- 
A 

c 

particular t y p e  o f  man d o l n g  t h e  a c t r o n  specified). Us lng  

~ m a g e r y ,  a d u l t s  were a b l e  t o  a c q u i r e  t h e  p a i r i n g s  between 

t h e  men and t h e r r  a c t l v l t l e s  more q u l c k l y  than  a d u l t s  

p r o v l d e d  w l t h  p r e c l s e  e l a b o r a t l o n 5  o r  a d u l t s  who r e c e l v e d  

n o - s t r a t e g y  l n s t r u c t r o n .  However, t h e r e  a r e  no guaran tees  

t h a t  lmagery would med la te  c h l l d r e n  5 l e a r n l n g .  F o r  example, 

t h r o u g h  s t u d l e s  s f  pa i red-as .soc ia te  l e a r n l n q  w i t h  

e lementary -schoo l -aged  c h l l d r e n ,  P r e s s l e y  and L e v l n  ( 1 9 7 7 )  

observed some deve lopmenta l  constraints on t h e  e f f e c t i v e n e s s  

o f  emplovrng imagery .  PeFformance f o r  younger c h i l d r e n  

( l . e . ,  7-  t o  8- yea r  o l d s )  was contingent on f a c t o r s  such as 

p r e s e n t a t l o n  r a t e  and conc re teness  o f  t n e  s t l m u l u s  p a l r s .  

More s p e c l f  l c a l  l y ,  younger c h l  l d r e n  r e q c l r e d  s-lawer 

5 

p r e s e n t a t l o n  r a t e s  and a g c e a t e r  degree o f  conc re teness  than 

t h e l r  o l 3 e r  pee rs  ( l . e . ,  11- t o  12-  yea r  0 1 3 5 1 .  This t l n d l n q  

1s consistent w l t h  a t h e r  f l n d l n g s  t h a t  more " l rnageable" 

s t l m u l l  n e r m l t  e a s r e r  i o n s t r ~ c t l o n  o f  an i n t e g r a t e d  Image, 

- 
a2d hence subsequent  r e c a l l  t h a t  can be medlaked by rmagery 

i s  m o t - e  l l ~ e l y  t o  be f a c r l r t a t e d  w l t h  r e l a t r v e l y  e a S l e ~ - t o -  

lmage compared t o  harder - to - rmage s t l m u l l  ( s e e  P r e s s l e y ,  

l377; P a l v l o  6 Begg, i981). 
- 

Tne p r e s e n t  s t u d y  ~ n v o l v e s  h l g h l y  c o n c r e t e  ma terra!^, 

& l t h  a p r e s e n t a t l o n  r a t e  siuf f  l c i e n t  l y  s low ( i .e. ,  s l o w e r  

than  t h e  s l o w e s t  r a t e s  used l n  s t u d l e s  o f  p a l r e d - a s s o c l a t e  

i z a r n l n g )  t h a t  c3Yi  ~ d r e n  shou ia  be a b l e  t o  g e n e r a t e  



l n  t e g r a t e d  r e l a  t l o n s h i p s  between t h e  men and a c t i v i t y  

p a l r l n g s  ( P r e s s l e y  & L e v l n ,  1977) .  Glven t h e  success o f  

lmaqery w l t h  a d u l t  l e a r n e r s ,  and g lver t  t h a t  l e a r n i n g  t h e  man 

sentences 1s a  task  w l t h  p a r a l l e l  demands t o  t h a t  f ound  I n  

p r e v l o u s  r s s e a r c h  w l t h  c h l l d r e n  ( f o r  example, P r e s s l e y ,  

1976, 'equ l red  c h l l d r e n  t o  lmag lne  a c t l o n s  p resen ted  I n  

c o n c r e t e  p r a s e ) ,  t n e r e  1 s  reason  t o  be o p t l m l s t l c  t h a t  t h l s  

p rocedure  would f a c l l l t a t e  children's learning. 
f 

I n  summar*f, t n e  p r e s e n t  r e s e a r c h  was des lgned  t o  

e x p l o r e  t h e  r o l e  ct p r o v l d e d  p r e c l s e  e l a b o r a t i o n s ,  

e l a b o r a t l v e  l n  t e r r o g a t i o n  , and imagery more com'p le te l  .than 

was t n e  case I n  D rev ipus  r e s e a r c h .  The p r e v i o u s  r e s e a r c h  

tompar lng  these  s t r a t e q l e s  was conductea primarily w l t h  

a d u l t  populations; most was conducted w l t h  m a t e r i a l s  t h a t  

a r e  f a r  removea f rom materials c h i l d r e n  woula t y p i c a l l y  

enccun te r  I n  t h e  c lass room.  A l t h o u g h  i t  m i g h t  be assumed 

t n a t  t h e . l a D o r a t o r y  t a s k s  t h a t  predominated I n  p r e v l o u s  

-esearcn  t a p  t k e  same p iocesses  as would be found l n  

s d ~ c a t l o n a l  l y  r e i e v a n t  m a t e r r a l s ,  t h e  a p p l l c a b l l i t y  o f  t h e s e  

i l n a r 0 7 g s  t o  t h e  c lass room environment remalns  I n  doub t  u n t i l  

c ke re  a r e  experiments r n  wh ich  t h e  r e l a t i v e  e f f e c t s  o f  

3 - ~ v l a e d  p r e c i s e  e l a b c r a t l o n ,  e l a b o r a t l v e  I n t e r r o g a t i o n ,  and 

;nagerr a r e  evaiAatsa w l  t 5  more r e l e v a n t  m a t e r r a l s  p resen ted  



CHAPTER 2 

EXPERIMENT 1 

The p resen t  s tudy  addresses t he  r e t e n t i o n  produced by 

t h r e e  s t r a t e q l e s  across  a  range o f  school  grades. The t h r e e  

s t r a t e g i e s ,  p rov lded  p r e c l s e  e labora t ion ,  imagery, and 

e l a b o r a t i v e  i n t e r r o g a t i o n ,  have been i n v e s t i g a t e d  

~ n d l v l d u a l l y ,  b u t  have n o t  been compared e x p l i c i t l y  w l t h  

c h i l d r e n .  I n  o rde r  t o  be cont inuous w i t h  p rev ious  a d a l t  

research; these s t r a t e g i e s  were f i r s t  t e s t e d  u s i n g  t h e  same 

"man" t ype  sentences employed i n  e a r l i e r  s t u d i e s .  The 

memorlal demands I n  t h e  presen s tudy  were reduced s l l q h t l y  L 
4 

compared t o  t h e  a d u l t  s tudy ,  however, a f t e r  p i l o t  t e s t i n g  

i n d i c a t e d  t ha f  the  number o f  sentences used i n  some o f  t he  

a d u l t  s t u d i e s  ( l . e . ,  24 i n  P ress ley  e t .  d l . ,  1987) was too  

g r e a t  f o r  younger c h i l d r e n .  I n  o rde r  t o  ensure t h a t  the  

c h i l d r e n  cou ld  per fo rm t he  task w i t h  some success ( i . e . ,  

f l o o r  e f f e c t s  cou ld  be avo ided) ,  t h e  number o f  sentences 

presented was l i m i t e d  t o  18. 

Met hod 

Sub jec ts  

The p a r t l c l p a n t s  were 139 e lementary school  c h i l d r e n  
, 

( 7 7  males and 62 females) a t t e n d i n g  a p u b l i c  school  in 

Onta r l o .  The c h l l d r e n  were drawn from grades f ou r ,  f i v e ,  

SIX, seven and e l q h t  (age range from 9 years  I month t o  14 

years  8 months) w l t h  approxrmate ly  equal  numbers o f  each sex 

and each grade represented i n  each o f  f ou r  exper imenta l  

c o n d i t i o n s :  base, p r e c i s e  e l a b o r a t i o n s  prov ided,  imagery, 



was no l n t r l n s l c  connec t ion  between t h e  s p e c i f i e d  t ype  o f  

man and the  p a r t i c u l a r  a c t i v i t y .  Some o f  t h e  sentences i n  

each s e t  were used by S t e i n  e t .  a l .  (1984)  ( 7  sentences)  

and the  remainder ( 1 4  sentences)  wer& dev lsed by Press ley  

e t .  a l .  (1987) .  

One s e t  o f  cards  was used f o r  bo th  t h e  base and imagery 

c o n d i t i o n s  (see Appendix A f o r  t he  complete l l s t  o f  
L 

sentences) .  Sentences on these cards  con ta ined  simp'le 

declarative statements d e s c r i b i n g  the  man and t h e  a c t i v i t y .  

and e l a b o r a t i v e  i n t e r r o g a t i o n .  The c h i l d r e n  were randomly 

assigned f o  c o n d i t i o n s  w i t h  approx imate ly  equal  numbers o f  

c h i l d r e n  i n  each c e l l  (35, 35, 35., and 34 s u b j e c t s  per  c e l l  

r e s p e c t i v e l y ) .  Due t o  equipment f a i l u r e ,  t h e  da ta  f o r  one 

c h i l d  was l o s t  f rom t he  elaboratixe,interrogation c o n d i t i o n . ,  

M a t e r i a l s  

Three s e t s  o f  s t i m u l u s  m a t e r i a l s  were cons t ruc ted .  Each 

s e t  was a  deck o f  21 w h i t e  cards ,  12 c m  x 19 cm w i t h  one 

skntence typed on each ca rd  i n  c a p i t a l  l e t t e r s .  The f i r s t  

t h ree  cards  o f  each deck were used as examples and t he  

remain ing 18 ca rds  served as t he  sentences t o  be learned.  

Each sentence descr ibed a  p a r t i c u l a r  t ype  o f  man and t h e  

type o f  a c t i v i t y  i n  which t h e  man was engaged. The t ype  o f  

man and the  a c t i v i t y  he re  a r b i t r a r i l y  r e l a t e d  i n  t h a t  t h e r e  

Each 

base 

sentence was unde r l i ned .  Fo r  example, t h e  t h r e e  sample 

sentences were: I 

THE BALD MAN USE.D THE PHONE. 

THE SAD MAN LOOKED A T  HIS NEW BOAT. 



THE DYING MAN USED A FEATHER. 

Another s e t  of  cards  were used f o r  t h e  p rov ided  

p rec i se -e l abo ra t i on  c o n d i t i o n .  These ca rds  con ta ined  t h e  

same u n d e r l i n e d  base sentences fo l l owed  by a  nonunderl in 'ed 

p r e c i s e  elaboration (see Appendix A f o r  t h e  complete l i s t  o f  

p rec i se1  y  e l abo ra ted  sentences) .  The p r e c i s e  e l a b o r a t i o n s  

f o r  t h e  t h r e e  sample sentences were: 

THE BALD MAN USED THE PHONE TO CALL ABOUT THE HAT 
- 

SALE. 

THE SAD MAN LOOKED A T  HIS NEW BOhT THAT HAD BEEN 

DESTROYED BY A TIDAL WAVE. 

THE DYING MAN USED A FEATHER TO SIGN HIS WILL. 

The p r e c i s e  elaborat i 'on reduced t he  arbitrariness o f  

t he  relationship between t h e  man and t h e  a c t i v i t y  by 

p resen t i ng  an answer f o r  t h e  ques t ion ,  "Why would t h a t  man 

do t h a t  particular t h i n g ? " .  The p r e c i s e  e l a b o r a t i o n s  had 

been used by S t e i n  e t .  d l .  (1984) and Press ley  e t .  d l .  

(1987) i n  t h e i r  p rev i ous  work. 

The rem i n i n g  s e t  o f  ca rds  was used f o r  the  

C, e l a b o r a t i v e - 1  r r o g a t i o n  c o n d i t i o n .  Each ca rd  con ta ined  t he  

u n d e r l i n e d  base sentences w i t h  the  quest ion ,  "Why d i d  t h a t  

man do t h a t ? "  typed below each statement .  The examples 

were: 

THE BALD MAN USED THE PHONE. 

WHY D I D  THAT MAN DO THAT? 

THE SAD MAN LOOKED A T  HIS NEW BOAT. 

WHY D I D  THAT MAN DO THAT? 



THE DYING MAN USED A F E A T H E R .  

WHY DID T H A T  MAN DO THAT? 
-Y 

A l l  maGr ia l s  were presented i n  a cons tan t  o rde r  over  
L. 

t r i a l s  and .between se t s .  Each s e t  had a  cor respond ing  taped 

p resen ta t l on  w l t h  a  male v o i c e  read lng  t h e  typed 

l n f o rma t l on .  One sentence was-heard/read every  15  seconds. 

( T h i s  p resen ta t l on  t ime  was detdrmlned a f t e r  ex tens i ve  p l l o t  

testing.) Students I n  the  lmagery c o n d i t i o n  were p rov ided  

w l t h  22 cm x 25  cm l i n e  drawings t o  d e p i c t  each o f  t he  t h r e e  - 
sample sentences (see Appendix B f o r  d raw ings ) .  S tuden ts '  

a-nswers t o  "Why" ques t ions  i n  t h e  e labora t i ve - in te r roga t ion  

c o n d i t i o n  were recorded on a p o r t a b l e  tape r eco rde r  which 

was placed I n  f u l l  view o f  t h e  c h i l d .  

The r e c a l l  t e s t  consisted o f  18 questions, one f o r  each 

o f  the  18 sentences t o  be learned (see Appendjx C f o r  t he  

r e c a l l  ~ t e m s ) .  Glven an a c t i o n ,  the  c h i l d  was asked t o  

r e c a l l  the  man who d i d  i t .  R e c a l l  ques t ions  were presented 
--= 

i n  a d i f f e r e n t  random o rde r  f o r  each s u b j e c t .  

Procedure 

Each c h l l d  was t e s t e d  i n d i v i d u a l l y  i n  a  f a m i l i a r  room 

w i t h i n  t h e i r  schoo l .  A @ l l  c h i l d r e n  were in formed t h a t  t h e i r  

task was t o  remember 18 sentences a f t e r  r ead ing /hea r i ng  them 

f o r  1 5  seconds each. The t h r e e  examples i n  each s e t  were ' 

used t o  demonstrate t he  procedure and p r e s e n t a t i o n  o f  t h e  

'2 

sentences. I n  a l l  c o n d i t i o n s ,  p a r t i c i p a n t s  were i n s t r u c t e d  

t o  read t h e  sentences w h i l e  they l i s t e n e d  t o  t h e  taped 

p resen ta t i on .  



Upon e n t e r i n g  t he  t e s t i n g  room' a l l  c h i l d r e n  were 

in t roduced  t o  t h e  task .  C h i l d r e n  i n  the base c o n d i t i o n  were 

i n s t r u c t e d  as f o l l o w s :  

Today I ' m  go ing  t o  show you some sentences about 

d i f f e r e n t  k i n d s  o f  men. Every man w i l l  b e  do ing  

something d i f f e r e n t .  Each sentence wi l .1 be about one 

type o f  man do ing  one t h i n g .  I t ' s  your j o b  t o  ' 
/ 

remember what each k i n d  o f  man was do ing  i n  t he  

sentence. 
- 

Ch i l d ren  i n  t h e  p rec i se -e labora t ion -p rov ided  c o n d i t i o n  

were in formed t h a t  the  nonunder l ined p a r t  o f  t he  sentence 

( t h e  p r e c i s e  e l a b o r a t i o n )  would h e l p  them t o  remember t he  

unde r l i ned  p a r t  o f  t he  sentehce. T h e y  were i n s t r u c t e d  t o  

read t h e  whole sentence when they  t r i e d  t o  l e a r n  i t :  

One good w y  t o  h e l p  you t o  remember t he  k i n d  of man 
C i 

and what he was do ing  i s  t o  look a t  t h e  l a s t  p a r t  o f  

each sentence, t he  p a r t  . t h a t  i s n '  t unde r l i ned .  The l a s t  
> 

p a r t  o f  t h e  sentence t e l l s  why, i t  was rmpor tan t  t h a t  

o n l y  the  one k i n d  o f  man would do t h a t  k i n d  o f  t h i ng .  

- 1. If you read why t h a t  k i n d  o f  man would do t h a t  k i n d  o f  

t h i n g  l t  w l l l  h e l p  you t o  remember t he  sentences. 

C h l l d r e n  I n  t he  imagery c o n d i t i o n  were instructed t o  

c r e a t e  i n t e r a c t i v e  lmaqes o f  e x a c t l y  what was dep ic ted  i n  
i 

t he  sentence: 

One good way t o  h e l p  you remember t h e  t he  k i n d  o f  man 

ahd what he was do ing  i s  t o  make up a  p i c t u r e  i n  your  

head o f  t h e  k i n d  o f  m a n  and what he was do ing .  fin 



e s p e c i a l l y  good p i c t u r e  t o  make up would have the  

s p e c i a l  man do ing  e x a c t l y  what t he  sentence says he i s  

do ing .  If you can t h i n k  up t h i s  t ype  o f . p i c t u r e  i t  w i l l  

he l p  you t o  remember t h e  seqtences. 

Ch i l d ren  i n  t he  e l a b o r a t i v e - i n t e r r o g a t i o n  c o n d i t i o n  

were asked t o  answer the  "why" & e s t i o n  below each sentence. 

a Ch i l d ren  were f u r t h e r  i n s t r u c t e d  t h a t  t he  G n s w e r  would be 

a "good" answer lf l t  exp la ined  t he  r e l a t i o n s h i p  bet.ween t h e  

t ype  o f  man and the  a c t l v l t y  I n  which he was engaged. 
- 

Following t h e  description o f  the  sentences, these c h i l d r e n  

were t o l d  t h a t ,  " A f t e r  each s e n t ~ n c e  you w i l l  be asked t o  

answer a  quest ion . ! '  They were a l s o  t o l d  t h a t ,  "Each ques t i on  

w i l l  ask "why i s  i t  t h a t  the  s p e c i a l  man i s  do ing  t he  t h i n g  

t h a t  he i s  do lnq  l n  t he  sentence."  Then, l i k e  t h e  o t h e r  

9 they were t o l d  how t he Iques t i ons  would h e l p  them. The 

exac t  l n s t r u c t l o n s  were as f o l l ows :  

One good way t o  h e l p  you remember the  k i n d  o f  

man and what he was do ing  i s  t o  answer t he  
a 

questions. An e s p e c i a l l y  good answer t e l l s  why i t  

was impo r t an t  t h a t  o n l y  t he  one k i n d  o f  man would 

do t h a t  k i n d  o f  t h i n g .  I f  you can say why t h a t  k i n d  

o f  man would do t h a t  k i n d  o f  t h i n g  r a t h e r  than some 

o t h e r  k i n d  o f  m a n ,  r t  w i l l  h e l p  you t o  remember the  

sentences. 

Ch l l d ren  were then g i ven  p r a c t i c e  w i t h  t h e  t h r e e  sample 

sentences. Ch l l d ren  i n  the  base c o n d i t i o n  were t o l d  t o  do 

what they cou ld  t o  remember t he  sentences b u t  no f u r t h e r  

d 



i n s t r u c t i o n  was g i ven  f o r  l e a r n i n g  the  m a t e r i a l s .  Ch i l d ren  

i n  t he  p r e c i s e  e l a b o r a t i o n  c o n d i t i o n  were reminded t o  read 

t he  whole sentence. A f t e r  each sample sentence t he  

expe?imenter r e i t e r a t e d  t he  va l ue  o f  t h e  p r e c i s e  

e l a b o r a t i o n  r 

That sentence i s  good because i t  t e l l s  you why a  

( t y p e  o f  man) man and n o t  any o t h e r  man would ( t y p e  

o f  a c t i v i t y  1 .  

I n  t h e  imagery c o n d i t i a n ,  feedback was p rov ided  f o r  t he  
i 

t h r e e  sample sentences on t h e  appropr ia teness  o f  the  

p i c t u r e s  they  descr ibed.  I f  t h e  c h i l d  i n c l uded  bo th  t he  man 

and t h e  a c t i v i t y  i n  t h e i r  d e s c r i p t i o n s  of  t h e  p i c t u r e  i n  

t h e i r  head, they  were t o l d  t h a t  they were do ing  w e l l  and . 

were shown t he  sample d raw ing* (Append ix  B )  as f o l l o w s :  

T h a t ' s  a  good p i c t u r e  bec'ause i t '  has t h e  

s p e c i a l  k i n d  o f  man and what he was do ing .  I t ' s  l i k e  

m y  p i c t u r e  because i t  has t he  ( t y p e , o f  man) man and 

what he das, do ing  ( a c t i v i t y ) .  

I f  a c h i l d  f a i l e d  t o  i n c l u d e  e i t h e r  t he  man o r  t he  

a c t i v i t y ,  s /he  was prompted t o  i n c l u d e  the  m iss ing  i tem. 

When t h e  i t e m  was inc luded ,  t he  c h i l d  was shown t h e  sample 

p i c t u r e :  

T h a t ' s  a  good p i c t u r e  t h a t  you have made up 

b u t  i-t d o e s n ' t  r e a l l y  have ( t h e  man 1 ( t he  

a c t i v i t y ) .  Can you t h i n k  o f  another  p i c t u r e  t h a t  has 

bo th  t he  man and what he was doing? .... H e r e ' s  m y  



- 

p i c t u r e .  Yours i s  l i k e  mine because i t  has t he  k i n d  

o f  pan* and what he was doing.  

I n  t he  e l a b o r a t i v e - i n t e r r o g a t i o n  c o n d i t i o n  c h i l d r e n ' s  

responses t o  t h e  t h r e e  example sentences were prompted u n t i l  

a  'good'  e l a b o r a t i o n  was produced (i.e. one t h a t  reduced t h e  

arbitrariness o f  t he  relationship between t h e  man and t h e  

+ a c t i v i t y ) .  When t he  c h l l d r e n  were success fu l  on t h e i r  f i r s t  

a t tempt  they were t o l d  t h a t  t h e i r  answer was app rop r i a t e .  

They were then shown t he  prepared p r e c l s e  e l a b o r a t i o n  as an 
4- 

a l t e r n a t e  example: 

That answer i s  good because i t  t e l l s  you why i t  i s  

impor tan t  t h a t  a  ( t y p e  o f  man) man and n o t  any 

o the r  man would ( t y p e  o f  a c t i v i t y ) .  My answer i s  

l l k e  t h a t  too .  (Read sample answer) I t ' s  good 

because l t  t e l l s  you why i t  i s  impo r t an t  t h a t  a 

( t y p e  o f  man) man and n o t  any o t h e r  man would ( t ype  

of  a c t i v i t y  ) . 
I f  a c h i l d  f a i l e d  t o  produce an appropriate answer, 

s /he  was g i ven  one o r  two prompts ( i f  needed) t o  produce a  

b e t t e r  answer. A f t e r  p roduc ing  an a p p r o p r i a t e  answer, t h e  

c h r l d  was shown the  sample e labora t ion /answer  as desc r ibed  

ear  1  i e r .  

That 5 a good answer but b u t  i t  doesn t r e a l l y  

t e l l  us why ~t 1s very  rmpor tan t  t h a t  a ( t y p e  o f  

man) man and n o t  any o t h e r  man would ( t y p e  o f  

a c t l v l t y ) .  Can you t h i n k  o f  another  answer t h a t  

would t e l l  you why r t  1s rmpor tdn t  t h a t  a ( t y p e  o f  



man) and n o t  any o t h e r  man would ( t y p e  o f  

a c t i v i t y  I ?  
?- 

C h i l d r e n  were g i ven  p r a c t i c e  on a  sample r e c a l l  task so 

t h a t  they understood t h e  c r i t e r i o n  t e s t  f o r  which they were 

prepar ing ,  The t h r e e  sample r e c a l l  ques t ions  were asked and 

c h i l d r e n  were c o r r e k t e d  i f  they made an e r r o r :  

WHO USED T H E  PHONE? 

W H O ' L O O K E D  A T  H I S  NEW BOAT? 

WHO USED A' FEATHER? 

C h i l d r e n  were reminded o f  t he  i n s t r u c t i o n s  be fo re  

preced ing  t o  > t h e  18 to-be- learned sentences. No feedback. o f  

any k i n d  was p rov ided  d u r i n g  s tudy.  C h i l d r e n  i n  t he  imagery 

c o n d i t i o n  were n o t  asked t o  desc r i be  t h e i r  images as they 

s t ud i ed .  

The 18 to-be- learned sentences were presented 
, 

immediately f o l l o w r n g  t he  i n s t r u c t i o n s .  The cued 

r e c a l l  task (18 "who" ques t i ons )  was g i ven  immediate ly  a f t e r  

s tudy  i n  a l l  conditions. C h i l d r e n  were g i ven  20 seconds t o  

genera te  an answer f o r  ezch o f  t h e  18 t e s t  ques t ions .  A f t e r  

20 seconds had e lapsed t he  c h i l d  was reminded o f  t he  

ques t i on  and aga ln  asked t o  generate an answer. 

Resu 1  t s  

T h e  p r i n c i p a l  analyses were performed on t he  r e c a l l  

data w i t h  s u b s i u i a r y  analyses on t he  responses t o  the 

ques t ions  d u r i n g  s c s d y  i n  t h e  e l a b o r a t i v e  i n t e r r o g a t i o n  

c a n d i t i o n .  



0 

Reca l l  Data 

~eca.11 responses were score  '?n as c o r r e c t  i f  they  were 

ve rba t im  matches t o  t h e  d e s c r i p t i o n s  o f  t h e  m e n  presented a t  

s tudy  o r  i f  they  were approx imate ly  synonymous w i t h  t h e  

o r i g i n a l  'wordings. Fo r  e ~ a m p l e ,  "mean man" was accepted as 

equivalent t o  " e v i l  man". Two r a t e r s  scored over  25 pe rcen t  

o f  t he  r e c a l l  responses w i t h  over  95 pe rcen t  agreement. t h e  

remaln lng da ta  were scored by one of  t h e  two r a t e r s .  

The o v e r a l l  exper imenta l  group r e c a l l  means a r e  recorded 

i n  the  f l r s t  column o f  Table I. E f f e c t  s i z e s  were c a l c u l a t e d  

t o  determine t he  magnitude o f  t h e  d i f f e r e n c e s  i n  t h e  mean 

0 

scores ( L i g h t  & P i l l e m e r ,  1984) .  The mean sco re  f o r  t h e  base 

read ing  condition was sub t rac ted  from the  mean o f  each o f  

the  remain ing c o n d i t i o n s ,  then each o f  these d i f f e r e n c e s  was 

d i v i d e d  by t he  square r o o t  o f  t he  mean square e r r o r  (see 

Table 2 f o r  e f f e c t  s l z e s ) .  The l a r g e s t  e f f e c t  s l z e  ~ c c u r r e d  

I n  the  e l a b o r a t i v e  i n t e r r o g a t i o n  c o n d i t i o n  w l t h  o l d e r  

c h l l d r e n  (2.31 SD's)  and t h e  sma l l es t  e f f e c t  s i z e  was f o r  

young c h i l d r e n  g i ven  the  p rov ided  p r e c i s e  e l a b o r a t i o n s  (.54 

S D ' s ) .  

The mean scores o f  each t he  foun r e c a l l  means were 
I 

con t ras ted  p a i r w i s e  u s i n g  a  s e t  o f  6 Dunn-Bonferonni 

c o n t r a s t s  ( o v e r a l l  Type 1 e r r o r  r a t e  < .05, p  < .0083 pe r  

comparison; c u t o f f  t = 2 .68) .  Reca l l  i n  the  e l a b o r a t i v e  

i n t e r r o g a t i o n  c o n d i t i o n  exceeded r e c a l l  i n  bo th  t h e  p rov i ded  
/ * 

precise e l s b o r a t l o n  and base sentence c o n d i t i o n s ,  sma l l e r  

t ( 1 3 5 )  = 4.10, b u t  n ~ t  i n  t h e  imagery c o n d i t i o n ,  t ( 1 3 5 )  = 



TABLE 1 

Mean R e c a l l ' o f  t h e  Man Sentences f o r  Younger and Older  

C h l l d r e n  + 

, Age 

Cond i t i on  Overa l  la Younger A t  o r  Above 

than Medianb Pled i an 

Base 
Sentences - 

X 
SD 
n 

Prov ided 
P r e c i s e  
E l a b o r a t i o n s  - 

X 9.89 
SD 3.58 

*{ . n 35 

Imagery 
j? '11.83 

E l a b o r a t i v e  
I I n t e r r o g a t i o n  - 

X 13.47 11.29 15.00 
SD 3.44 3.47 2 .51  

7- 
n 34 14 20 

9 Note. Median age = 1 1  years  and 7 months 
aMean Square E r r o r  = 13.17 - 
bMean Square E r r o r  = 12.19 
cMean Square E r r o r  = 12.68 



TABLE 2 

E f f e c t  S izes  f o r  Wean R e c a l l  o f  t he  Man Sentences f o r  
Younger and Older  Ch i l d ren  

Con t ras t  O v e r a l l  Younger A t  o r  Above 
w l t h  Base 

i 

than Median Pled i an 
Sentence 
Condr t i o n  

Prov ided 
P rec i se  
E labo ra t i ons  

Imagery 

E l a b o r a t i v e  
I n  te r i -oqat ion  



1.88. Imagery r e c a l l  exceedee-base r e c a l l .  t ( 1 3 5 )  = 5.26. 

None o f  t h e  r e m a i n i n g  p a i r w i s e  compar isons was r e l i a b l e ,  

l a r g e s t .  t ( 1 3 5 )  = 2.24 f o r  t h e  imagery v e r s u s  p r o v i d e d  

p r e c i s e  e l a b o r a t i o n  compar ison.  

9 
The n e x t  q u e s t i o n s  addressed were whet e  t h e r e  were u 

age e f f e c t s  on per formance I n  any o f  t h e  c o n d i t i o n s  and 

whether  t h e r e  were age by c o n d i k l o n  i n t e r a c t i o n s .  These were 

e v a l u a t e d  because o f  ( a )  t h e  p o t e d t l a l  e f f e c t s  o f  age on t h e  

amount o f  w o r l d  knowledge o r  f l e x i b l e  access t o  knowledge I n  

t h e  elaborative i n t e r r o g a t i o n  c o n d i t l o n  ( c . f . ,  B j o r k l u n d ,  

1987)  and ( b )  t h e  possibility o f  increasing lmagery 

competence w l t h  age I n  t h e  imagery  c o n d i t l o n  ( P r e s s l e y ,  

C a r r g l i a - B u l l ,  Deane, & Schne ide r ,  1987 ) .  

The relationships between age and per formance f o r  each 

c o n d l  t l o n  a r e  reco rded  as Pearson Produc t-Momen t 

c o r r e l a t l o n s  ( r 1  ~ n  Tab le  3.  The o n l y  correlation t h a t  was 

r e l l a b l y  g r e a t e r  than z e r o  was f o r  t h e  e l a b o r a t i v e  

i n t e r r o q a t l o n  c o n d i t l o n .  P o t e n t l a 1  age by c o n d i t l o n  

i n t e r a c t i o n s  were a l s o  e v a l u a t e d  u s i n g  a r e g r e s s i o n  approach 

I (Cohen & Cohen, 1 9 7 5 ) .  P o s s l b l e  l n t e r a c t l o n s  were e v a l u a t e d  

w l t h  s l x  c o n t r a s t s .  S imp le  c o r r e l a t i o n s  were f l r s t  

t r ans fo rmed  t o  F r s h e r  2 .  Then c o n d i t i o n  c o r r e l a t l o n s  were 

compared p a l r w l s e ,  w l t h  eacn comparison conducted a t  p < 

.0083 I n  o r d e r % t o  p a r a l l e l  t h e  a n a l y s i s  o f  c o n d i t i o n  main 

e f f e c t s  as  c l o s e l y  as  p o s s l b l e  ( c u t o f f  Z = 2 . 6 4 ) .  The 

c o r r e l a t r o n  between age and per formance i n  t h e  e l a b o r a t i v e  



TABLE 3 

Pearson Product-Moment Cuefficients and Z Transformation 
Scores for Relationships Between Age and Recall a s  a 
Functlon of Experimental Condition 

Condltlon r 2 score 

Base Condltlon -.I18 -. 121 
Provided 
Prec 1 se 
Elaborations 

Imagery 

Elaborative 
. Interrogation 



l n t e r r o g a t l o n  condition was r e l l a b l y  l a r g e r  than t h e  

corresponding a s s o c i a t i o n s  i n  e l t h e r  t h e  base o r  p rov lded  

p r e c i s e  e l a b o r a t i o n  c o n d i t i o n s ,  sma l le r  Z = 3.20. The n e x t  

l a r g e s t  Z = 1.68, p > .08 f o r  t he  imagery versus  base 

comparison. 

That t h e r e  were age by c o n d l t l o n  i n t e r a c t i o n s  s t l m u l a t e d  

a  breakdown o f  t he  r e c a l l  da ta  as a  f u n c t i o n  o f  age, w i t h  a  

medlan s p l l t  o f  t he  da ta  recorded I n  Table I. The median 

s p l i t  da ta  were analyzed u s l n g  two s e t s  o f  6  p a i r w i s e  Dunn- 

B o n f e r r o n i  c o n t r a s t s  ( p a r a l l e l i n g  t he  a n a l y s i s  o f  o v e r a l l  
, 

r e c a l l  1 .  Fo r  s u b j e c t s  below t he  median age, r e c a l l  i n  bo th  

t he  imagery and e l a b o r a t l v e  i n t e r r o g a t i o n  c o n d i t i o n s  - 

exceeded r e c a l l  i n  the .base c o n d i t i o n ,  sma l l s r  t ( 6 1 )  = 2.87. 

No o t h e r  pa r rw i se  c o n t r a s t s  were s i g n i f i c a n t ;  nex t  l a r g e s t  
- - 

t ( 6 l )  = 1.54, p  i . l o .  Fo r  s u b j e c t s  a t  or -  above t h e  median, 

r e c a l l  i n  the  e l a b o r a t i v e  i n t e r r o g a t i o n  c o n d i t i o n  exceeded 

r e c a l l  l n  bo th  t he  base and p rov ided  p r e c i s e  e l a b o r a t i o n  

c o n d l t l o n s ,  sma l l e r  t ( 7 0 )  = 4 .35.  Imagery r e c a l l  was b e t t e r  

than base r e c a l l ,  t ( 7 0 )  = 4.81. The r e c a l l  i n  the  prov ided 

p r e c i s e  e l a b o r a t i o n  c o n d i t i o n  was g r e a t e r  than base r e c a l l ,  

t ( 7 0 )  = 2.83. N e l t h e r  o f  t h e  remaln lnq p a l r w l s e  c o n t r a s t s  

was s l g n l f l c a n t ,  l a r g e r  t ( 7 0 )  = 2.17, p  > .03. 

Quest ion Responses ' 

Ch i l d rens  responses t o  questions I n  t h e  e l a b o r a t l v e  

~ n t e r r o g a t i o n  c o n a l t l o n  were scored f o r  t h r e e  types o f  

answets: p r e c i s e  e l a b o r a t i o n s ,  imprec ise  e l abo ra t i ons ,  and 

f a i l u r e s  t o  produce an answer ( no  answer).  over  30 percent  



o f  t he  responses 

agreement. Given 

were scored by two r a t e r s  w i t h  95 pe rcen t  

t h i s  h i g h  i n t e r - r a t e r  r e l i a b i l i t y ,  t he  

remain ing da ta  were scored by one o f  t h e  two ra, ters .  

O v e r a l l ,  p r e c i s e  e l a b o r a t i o n s  accounted f o r  an average 

o f  7.97 ( S D  = 3.63) o f  t he  answers g i ven .  C h i l d r e n ' s  

imprec ise  e l a b o r a t i o n s  accounted f o r  an average o.f 8.12 (SD 

= 4.22) o f  the  answers and f a i l u r e  t o  respond t o  t he  

ques t ions  accounted f o r  an o n l y  1.91 ( S D  -= 2.71) answers. 

Thus, most o f  khe t ime,  c h l l d r e n  generated an answer d u r l n g  

s tudy ,  a l though  o n l y  s l i g h t l y  l e s s  than h a l f  o f  t h e i r  

answers were prec ' lse e l a b o r a t i o n s .  More i n t e r e s t i n g l y ,  t he  ' 

, 
quality o f  e l a b o r a t i o n s  v a r l e d  w i t h  age. O lder  c h i l d r e n  

produced more p r e c l s e  e l a b o r a t i o n s  than t r younger peers,  

d \e was a  
expressed as Pearson r ( 3 2 )  = .47, p < .003. 

corresponding decrease w l t h  age i n  the  number o f  imprec ise,  \ 
e l a b o r a t l o n s ,  r ( 3 2 )  = -.41, p  < ,008- There was no 

r e l a t i o n s h i p  between age and f a l l u r e  t o  produce an answer, 

r ( 3 2 )  = . O 1  p  > .40. 

A s e r l e s  of  l tem-by- l tem conditional p r o b a b l l i t l e s  were 
- 

c a l c u l a t e d  t o  determrne t h e  relationship between t h e  q u a l i t y  

a f  answer p rov lded  d u r i n g  s tudy  and subsequent performance 

a t  r e c a l l .  Each response p rov ided  a t  s tudy  was matched t o  

the correspondrng response a t  r e c a l l .  T h e  mean c o n d l t l o n a l  

p robab l1 , l t y  ( p e r  s u b j e c t )  f o r  c o r r e c t  r e c a l l  f o l l o w i n g  

generation o f  p rec rse  e l a b o r a t l o n s  was 0.83 ( S D  = .179) ;  

f o l l o h l n g  lmprec lse  e l a b o r a t i o n s  was 0.68 (SD = .267) ;  and 

f o l l o w l n q  non-answered l t ems  was 0.76 ( S D  = .304).  C o r r e c t  



recall following precise elaborations was more frequent than 

following imprecise elaborations; t(33) = 3.98, p < .001. 

.However correct recall following failure to generate an 

elaboration did not-differ reliably from generation of . 
i 

either type of elaboration; larger tllB) = 1.63, p > .lo. T 

The condltlonal probability of correct recall following a 

precise elaboration was not reliably related to age, r(32) = 

. 2 2 ,  p > . l o .  Thus, the mean conditional probability for 

subjects below the median age was .80 (SD = .I671 versus .85 

(SD = .189) for subjects at or above the medlan --- a sma 1 1 

difference (e.g., Cronbach & Snow, 1977).  The c o n d i t ~ m a l  

probabilities of correct recall increased wl'th age for both 

~mprecisely-anSwered ltems and non-answered items, r ( 3 2 )  = ' 

.52, p < .001 and r(32) = .65 respectlvely, both p 's < 

.001. Thus, the mean conditional probabllrty of recall 

following an imprecise elaboration was = .53 (SD = .167) for 

subjects below the medlan age;' ~t was = .79 ( S D  = . 2 3 7 )  for 

subjects above the medlan age. The mean conditional 

probability of correct recall following fallure to 

generate an answer was = .49 (SD = . 3 1 )  for subjects below 

the medlan age, and lt was = .92 (SD = .155) for subjects . 
at or above the median age. 

\ Discussion -? 

Elaborative interrogation produced the largest and most . '. 
general gains with Imagery having more modest effects on 

1 The number of subjects in these analyses varies because 
some children never falled to qenerate a fesponse to the 
"Why" question. 

C 



r e t e n t i o n .  E l a b o r a t i v e  i n t e r r o g a t i o n  was more po ten t  f o r  

t he  o l d e r  compared t o  t he  younger c h i l d r e n .  The f i n d i n g  t h a t  

e l a b o r a t l v e  interrogation was more e f f e c t i v e  w i t h  o l d e r '  

c h i l d r e n  than p rov ided  p r e c i s e  e l a b o r a t i o n s  bnd-no  s t r a t e g y  

h s t r u c t i o n  - i s  c o n s i s t e n t  ' w i t h  the  f i n d i n g s "  f o r  a d u l t s  g i ven  

the  same task ( see  Press ley  e t .  d l . ,  1987)--- t he  
- 

pqrforrnances o f  o l d e r  c h i l d r e n  more near1 y  approximated the  

- berformances o f  a d u l t s  than d l d  the  performances o f  younger 

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

w l t h  c h i l d r e n  1s consistent w i t h  t he  work o f  B rans fo rd ,  

S t e l n  and associates ( 19821, and 'Press ley  and assoc i a tes  

(P ress ley ,  McDaniel,  e t .  a l . ,  1987; P ress ley ,  Symons, e t .  

1 ,  1988) w i t h  a d u l t s .  A l though the  r e c a l l  d i f f e r e n c e  

between e l a b o r a t i v e  i n t e r r o g a t i o n  and no s t r a t e g y  
I - 

~ n & r u c t l o n  conditions was l a r g e  I n  t he  p resen t  s tudy ,  t he  - 

elaborative l n t e r r o g a t r ~ ~ n  condition f o r  t h e  o l d e r  c h i l d r e n  

was comparable I n  s i z e  t o  t he  ad t f l n d i n g s  w l t h  an e f f e c t  dp 
s l z e  o f  2.3 SD's f o r  o l d e r  c h l l d r e n  as opposed t o  1.0 SD's 

w l t h  the  younger c h l l d r e n .  The sma l l es t  e f f e c t  s i z e  r e p o r t e d  

i n  p rev ious  a d u l t  s t u d i e s  was 1.82 .sD 's -  ( see  P ress l ey ,  

Symons, e t .  d l . ,  1988) .  Th is  f i n d i n g  is a l s o  c o n s i s t e n t  w i t h  

the  l a r g e  body o f  r e s ' a r c h  on h igher  o rde r  q u e s t i o n i n g  which 2 
i n d i c a t e s  t h a t  l ea rn i ng '  ga i ns  can be enhanced by ask ing  

questions a t  s tudy  t h a t  r e q u i r e  i n f e r e n c i n g ,  w i t h  

l a r g e r  e f f e c t s  f o r  o i d e r  c h i l d r e n  and a d u l t s  than younger 
-; 

c h l l d r e n  ( L e v l n  & Press ley ,  1981) .  I n  f a c t ,  w i t h  ve ry  young 

. 
children ( p r e s c h o o l e r s ) ,  t he  magnitude o f  t he  e l a b o r a t i v e  



ques t i on i ng  e f f e c t  i s  p robab ly  m in i scu l e ,  based on da ta  I n  

r e l a t e d  q u e s t i o n i n g  research  (Wood, P ress ley ,  Turnure,& 

Wdlton, 1987 ) .  The performance d i f f e r e n c e s  between younger 

and o l d e r  c h i l d r e n  i n  s t u d i e s  t o  date,  i n c l u d i n g  the  present  

one, suggest a  developmental  t r end  i n  t he  a b i l i t y  t o  use the  

different s t r a t e g i e s  w i t h  g r e a t e r  facilitation associated 
- 

with ~ n c r e a s i n g  age. 

The lmagery s t r a t e g y  was more e f f e c t r v e  than no 

s t r a t e g y  I n s t r u c t i o n ,  a l though  i t  was n o t  more e f f e c t l v e  

than provision o r  gene' rat ion o f  p r e c i s e  e l a b o r a t i o n s .  I n .  

c o n t r a s t ,  w i t h  a d u l t s  imagery q u r t e  c l e a r l y  i s  more 

e f f e c t i v e  than p r o v i d i n g  p r e c i s e  e l a b o r a t i o n s  (P ress l ey  e t .  

d l . ,  1987) .  The p o s i t i v e  b u t  s l i g h t l y  l e s s  lmpress lve  

e f f e c t s  ob ta ined  w l  t h  imagery compared w l t h  e l a b o r a t i v e  

l n t e r r o g a t l o n  may be due t o  lmagery be lng  more difficult o r  

demanding f o r  young c h i l d r e n  than elaborative i n t e r r o g a t i o n .  

Pas t  research  has indicated t h a t  t he re  a re  l a r g e  l n d l v i d u a l  

d i f f e r e n c e s  i n  t he  a b i l i t y  t o  use imagery s t r a t e g i e s  u n t i l  

a t  l e a s t  12 years  o f  age (e.g. ,  P ress ley ,  C a r i q l i a - B u l l ,  

Deane, & Sc hne ide r  , 1987 ) . The present  1  i m i  t e d  e f f e c t s  o f  

lmagery may r e f l e c t  these developmental  o r  i n d i v r d u a l  

c hanqes i n  p rocess lnq  capac l  t y  . 
I t  was expected t h a t  p r o v i d i n g  p r e c i s e  e l a b o r a t i o n s  

might  be e f f e c t l v e  w l t h  c h l l d r e n  because c h i l d r e n  g e n e r a l l y  

do n o t  produce e l a b o r a t i o n s  spontaneously,  no r  do they 

enqage l n  o t h e r  sophisticated process ing  o f  f  4 c t s .  Prevrous 

research  documented t h a t  p r o v i s i o n  o f  p rec rse  elaborations 



- 
t o  l e s s  academica l ly  success fu l  f i f t h  g raders  produced 

r e c a l l  ga ins .  I n  t he  present  s tudy  t h e r e  was a  cor respond ing  

h significant e f f e c t  f o r  p r o v i s i o n  o f  p r e c i s e  e l a b o r a t i o n s  
A 

when compared t o  no-s t ra tegy  i n s t r u c t i o n  f o r  t h e  A l d e r t  

c h i l d r e n  I n  t he  sample. However, the  b e n e f i t s  from p r o v i s i o n  

were cons ide rab ly  1  ower than those produced by e l a b o r a t i v e  

l n t e r r o g a t l o n , ' w l t h  these d l f f e r e n c e s  be ing  e s p e c i a l l y  

dramat lc  f o r  t he  o l d e r  c h i l d r e n .  I t  may be t h a t  p r o v i d i n g  

p rec i se  elaborations i s  p a r t i c u l a r l y  advantageous f o r  

l ea rne rs  experiencing s o m e * d i f f i c u l t y  i n  language o r  r ead ing  . 
-comprehension, t h a t  15, c h i l d r e n  l i k e  t h e  s u b j e c t s  who 

bene f l t ed  from p r o v i s i o n  o f  p r e c i s e  e l a b o r a t i o n s  i n  t h e  

Gransford s t u d l e s  (B rans fo rd  e t . . a l . ,  1982).  U n f o r t u n a t e l y ,  

the  e f f e c t  o f  a b l l i t y  cou ld  n o t  be analyzed i n  t h e  p resen t  

s tudy  becaus.e nq measure o f  genera l  i n t e l l e c t u a l  competence 

was taken here. A reasonable direction f o r  f u t u r e  research  

would be s tudy  o f  p o t e n t l a l  a b i l i t y  by t rea tmen t  

i n t e r a c  t l o n s  across age. 

Nonetheless, the  da ta  a t  hand suggest t h a t  t h e  most 

effective t rea tment  eva lua ted here was e l a b o r a t i v e  

~ n t e r r o g a t i o n .  For  the  most p a r t ,  c h i l d r e n  i n  t he  

elaborative l n t e r r o g a t l o n  c o n d i t i o n  were a b l e  t o  genera te  an 

elaboration f o r  almost a l l  o f  t he  ques t ions  asked o f  them, '\ 
L. 

a l though  o l d e r  c h l l d r e n  generated p r e c i s e  e l a b o r a t i o n s  more 

e a s l l y  than t h e l r  younger peers.  The q u a l i t y  o f  e l a b o r a t i o n  

had a g r e a t e r  I n f l u e n c e  on r e c a l l  f o r  younger c h i l d r e n  than 

f o r  o l d e r  c h l l d r e n .  The performance o f  t h e  o l d e r  c h i l d r e n  



was s ~ m i l a r  t o  a d u l t s  (see Press ley ,  McDan'el,  J e t .  d l . ,  

J 1987) I n  t h a t  t h e  search  fo r .  r a t h e r  than he p roduc t i on  ~f a 

p r e c i s e  e labora t imn  p r e d i c t e d  gr-eater r e c a l l .  Younger 

c h i l d r e n ,  on t h e  b t h e r  hand, tended t o  pe r fo rm bek t  a t  

r e c a l l  ~ f  a p r e c i s e  e l a b o r a t i o n  had been produced r a t h e r  

than an imprec ise  elaboration o r  no answer. I t  may be t h a t  

the  g e n e r a l l y  b e t t e r  developed knowledge base o f  o l d e r  

c h l l d r e n  compared t o  younger c h l l d r e n  pe rm l t s  connections t o  

p r l o r  knowledge even i f  a p r e c i s e  e l a b o r a t i o n  cannot be 

cons t ruc ted .  D l r e c t  assessments o f  the e x t e n t  o f  knowledge 

base a r e  needed I n  o rde r  t o  conduct research  l n  which p r l o r  

knowledge s t a t u s  1s a  p r e d i c t o r  o f  success fu l  generation o f  

p r e c i s e  elaborations and subsequent reca.11. 



CHAPTER 3 

EXPERIMENT 2 

Elaborative lnterrogatio" was a potent strategy for the 

elementary school children asked to recall the arbitrary 

relationships speclf ied in the man sentences of Experiment 

1. Experlment 2 extended the manipu1at"lons examined in 

Experlment 1 to materials similar to those actually 

encountered rn elementary classrooms. It 1s rarely the 

.student's task to learn separated, individual pieces of 

information, especially totally arbitrary facts like the 

man-action pairings studied in Experiment 1.. Given the 

successes rn obtalnlng positive effects when adults use 
I 

el.+borative interrogation to learn diverse materials, there 

was optimism that children would benefit from elaborative 

1nterrogation"of meaningful facts. 

In an attempt to approx1mate.a naturalistic learning 

task for adults, Pressley, ~ y k o n s ,  McDaniel and Snyder 

(1988, Experlment 3 )  asked Canadian university students to . 
learn facts about Canadian provinces. The .facts were 

~. 

presented in individual sen'tences (e.g., The fmirst schools 

for deaf children were established in Quebec; Judo was first 

introduced into British Columbia; and The first university 

program in forestry was in Ontario). The experiment included 
- .  

readlng controi iaase condirion), imagery, and elaborative 

rnterrogation conaltions. The results mirrored those found 

In adult "man'' stuaies---elaborative interrogation and 

Imagery subj ec ts remembered more than the reading control 



p a r t i c i p a n t s ,  and e l a b o r a t i v e  ~ n t e r r o g a t i o n  and imagery 

performances were equal .  The e l a b o r a t i v e  i n t e r r ~ ~ i t i o n ,  

imagery and read ing  c o n t r o l  c o n d i t i o n s  were a l s o  compared I n  

4 

another  s tudy  (P ress ley  e t .  d l . ,  1988, Experiment 4 )  w i t h  

another  s e t  o f  n a t u r a l i s t i c  facts:Learning f a c t s  about 

human sex d i f f e r e n c e s  ( e . q . ,  Men have a  s lower  pu l se  r a t e )  

- 
was g r e a t e r  I n  -the e l a b o r a t i v e  i n t e r r aga t - l on  and imagery 

;. 

conditions than I n  the  read ing  c o n t r o l  c o n d i t i o n s .  These 

s t u d i e s  y i e l d e d  r e s u l t s  s i m i l a r  t o  those found i n  e a r l l e r  

investigations w i t h  tHe "man" sentences. The consistent and 

r o b u s t  performance ga lns  produced by imagery and e l a b o r a t l v e  

l n t e r r o g a t l o n  suggest t h a t  these strategies a r e  adaptab le  t o  ' 

I 

a  v a r i e t y  o f  m a t e r i a l s  comprised o f  m u t u a l l y  i n t e r f e r i n g  

i n f o r m a t i o n .  

Wore common than l l s t s  o f  i s o l a t e d  f a c t s ,  however, i s  

prose t h a t  I nc l udes  d i s p a r a t e  i n f o r m a t i o n  about one t o p i c .  

The present  s tudy  a t tempted t o  approximate the  demands o f  

t h l s  more e d u c a t i o n a l l y  r e l e v a n t  task w l t h  c h i l d r e n .  The 

s p e c i f i c  concern was c h i l d r e n ' s  a c q u i s i t i o n  o f  f a c t s  from 

t e x t  whlch would p r o v i d e  additional da ta  on l e a r n i n g  o f  

mu tua l l y  l n t e r f e r l n g  relationships. 

~ a t u r a l l s t l c  p rose 1s r a r e l y  comple te ly  a r b i t r a r y .  For  

this reason the  term p r e c l s e  elaboration seemed 

i n a p p r o p r i a t e  as a d e s c r i p t o r  o f  e l a b o r a t i o n s  t h a t  might  be 

generated f o r  prose f a c t s .  I ns tead  t he  term exp lana to ry  
- --., % 

e l a b o r a t i o n  desc r ioes  the  type o f  e l a b o r a t i o n  p rov ided  i n  

some c o n d i t i o n s  o f  Exper iment 2 and generated i n  o t h e r  



c o n d i t i o n s .  These e l a b o r a t i o n s  a re  n o t  s i n g l e  " c o c r e c t "  

e l a b o r a t i o n s  because i n  n a t u r a l  prose t h e r e  'is u s u a l l y  more 
k 

than *one p o s s l b l e  " c o r r e c t "  e l a b o r a t i o n .  The prose mater ia l ' s  

used i% Experlment 2 d i d ,  however, p reserve  t h e  s t , r uc tu re  o f  

.. 
the  base sentences used i n  Experiment 1 and i n  pas t  research  

(see Press ley  e t .  d l . ,  1987, and S t e i n  e t .  d l . ,  1982) i n  

t h a t  the  somewhat nove l  r e l a t i o n s h l p s  cou ld  be exp la ined  

us l ng  p r l o r  knowledge available t o  the  l e a r n e r .  The to-be- e 

learned materials were descriptions o f  an imals  and t h e i r  

hab l  t s .  

I n  a d d l t l o n ,  t h l s  s tudy  pe rm i t t ed  another  examination o f  

the  " q u a l i t y "  o f  e l a b o r a t i o n  and i t s  subsequent e f f e c t  on 

r e c a l l .  U n l l k e  pas t  research ,  t h e  appropr ia teness  o f  t h e  

e labora t4ons was assessed t o  the  e x t e n t  t h a t  the  c h i l d r e n  

drew upon c o r r e c t  p r i o r  knowledge t o  answer ques t ions .  S ince 

anlmals engage, i n  s p e c i f i c  a c t i v l  t i e s  f o r  s p e c i f i c  reasons, 
'K - - - - - - 

the explanations f o r  t he  r e l a t l o n s h l p s  were more 

naturalistically cons t r a i ned  than f o r  the  man s t u d i e s .  

Hence, the  responses cou ld  be assessed i n  terms o f  t h e i r  

a c t u a l  co r rec tness .  

A l l  o f  t he  c o n d l t i o n s  i n  Experlment 1 a r e  r e p l i c a t e d  i n  

Experlment 2, and two additional c o n d i t i o n s  a r e  i nc l uded :  

Imagery p l u s  exp lana to ry  e l a b o r a t l o n  and no-exposure 

c o n t r o l .  The inclusion o f  the  Imagery p l u s  exp lana to ry  

e l a b o r a t l o n  c o n d l t l o n  was prompted by two concerns. 

Fo l l ow ing  t he  dua l  cod ing  p o s i t i o n  de f ined  by P a i v i o  (19711, 

~t seemed p o s s i b l e  t h a t  a  combinat ion o f  imagery and v e r b a l  



process ing  m igh t  enhance r e t e n t i o n  o f  ma te r l a  15 more than 

ve rba l  o r  Imagery process lnq  a lone  because l n f o r m a t l o n  1s 

be lng coded I n  two forms. fi second argument favour ing  the  

combinat ion o f  Imagery and exp lana to ry  e l a b o r a t i o n s  f o l l o w s  

- . .. 
f rom ' t h e  work o f  ,Snowman ( 1985). Sno-wman ..advocates combining 

mnemonic and non-mnemonic techniques t o  facilitate g rea te r  

r e t e n t i o n .  I n  t he  present  s tudy  the  exp lana to ry  e l a b o r a t i o n  

, serves as a  non-mnemonlc s t r a t e g y  I n  t h a t  i t  focuses on 

comprehending r e l a t i o n s h i p s  among the  i t ems  t o  be learned.  

f 

Imagery i n s t r u c t i c n s ,  on t h e  o t h e r  hand, encour,age s tuden ts  

t o  form l n t e r a c t l v e  images o f  t he  l tems I n  o rde r  t o  p rov l de  

a  means ( o r  " r o u t e " )  th rough which i tems'  can be retrieved on 

a  cued r e c a l l  t a sk .  The comblnat lon o f  memorlal b e n e f l t s  
I 

from t he  mnemonlc lmagery s t r a t e g y  and enhanced 

understanding prompted by exp lana to ry  ~ l a b o r a t l o n  might  be 

expected t o  f a c l l l t a t e  learning, especially f o r  younger, 

'3 

l e s s  e f  f i c l e n t  l ea rne rs .  

The no-exposure c o n t r o l  condition was added t o  assess 

p r i o r  knowledge t h a t  c h l l d r e n  may possess about the  anlmals 

desc r ibed  i n  t ne  exper iment .  I t  was expected t h a t  the  

c h i l d r e n  would have had some exposure t o  information about 

an imals  e1,ther th rough t h e  school  o r  th rough p e r s o n a l .  

e x p e r i e n c ~ .  A l though the  anlmal s t o r i e s  were designed t o  t ap  

i n f o r m a t i o n  . t h a t  would be nove l  f o r  most c h i l d r e n ,  the  

possibility o f  p r l o r  exposure o r  generalization from 

e x i s t i n g  knowledge about an imals cou ld  n o t  be e l l m i n a t e d  

without a c o n t r o l  c ~ n d i t l o n  i n  whlch s tuden ts  responded t o  



t e s t  questions w l t h o u t  exposure t o  the  animal s t o r i e s  
1 

(Tuinman, 1 9 7 4 ) .  Thus, no-exposure c o n t r o l  s u b j e c t s  f r o m  

each age sa tegory  were asked t o  complete t he  r e c a l l  p o r t i o n  

o f  the  task wr thou t  hear ing  the  animal s t o r i e s .  

Net hod 

Sub jec ts  

The p a r t l c l p a n t s  were 257 elementary schoo l  c h l  l d r e n  
# 

attending one o f  two p u b l l c  schoo ls  I n  Ontar ' lo .  The c h l l d r e n  

. were drawn from grades 4, 5, 6, 7 and 8  (age range from 8  

years '5 months, t o  14 years 0 months).  W i t h i n .  eac,h grade, 

c h l l d r e n  were randomly ass igned t o . o n e  o f  s i x  exper imenta l  

c o n d l t l o n s :  no-exposure c o n t r o l ,  base, exp lana to r y  

e l a b ~ r a t ~ o n  prov lded,  lmagery, lmagery + exp lana to r y  

elaboration prov lded,  and e l a b o r a t l v e  interrogation (39,  43, 

4.3, 44, 44, and 44 s u b j e c t s  per  c e l l  respectively). Males 

and females w l t h l n  each grade were d l s t r l b u t e d  approximately 

e q u a l l v  across t he  s l x  c e l l s  ( t o t a l  number o f  males = 108, 

an5 females = 1 4 9 ) .  

Three s e t s  o f  s t i m u l u s  m a t e r i a l s  were cons t ruc ted ,  each 

c o n s l s t l n g  o f  9  s t o r l e s .  Each s t o r y  described the l l f e  and 

t h e  h a b l t s  o f  one anlmal I n  a  sequence o f  s l x  separa te  

sentences. The s t o r l e s  l n  one s e t  o f  m a t e r i a l s  were composed 

o f  s lmp le  declarative statements d e s c r l b l n g  t he  t ype  o f  

r, 
anlmal and ~ t s  s p e c r f r c  a t t r i b u t e s .  These-sentences were 

unoe r l l ned .  For example, the  Grey Seal was introduced by, 



"-The Grey Sea l  l i v e s  w l t h  a  g roup  o f  o t h e r  Grey Sea l s . "  The 

second s e t  o f  an ima l  s t o r i e s  contained each o f  t hese  

u n d e r l l n e d  base sentences f o l l o w e d  by a n o n u n d e r l i n e d  

e x p l a n a t o r y  elaboration t h a t  l l n k e d  t h e  an ima l  and t h e  

attribute t o g e t h e r  as I n ,  "The Grey Seal  l i v e s  w l t h  a q r o u ~  

o f  o t h e r  'Grey S e a l s  I n  o r d e r  t o  d r l v e ' a w a y  l a r g e  I n t r u d e r s . "  

The t h r r d  s e t  o f  m a t e r l a l s J  c o n t a i n e d  t h e  u n d e r l l n e d  

base sen tences  w l t h  a  ?why" q u e s t l o n  below - i t .  The q u e s t i o n  

asked, "Why does t h a t  an lma l  do/have t h a t ? "  ( A l t e r n a t e  

Ih_/ 
word lng  w a s  used dependlng on t h e  c o n t e x t . )  

- 

Expla .natory  elaborations were c o n s t r u c t e d  w i t h  t h e  

ass i s tance '  o f  zoologists. game, w a r d e n 5 , . z o o l o g i c a l  t e x t s  and 

j o u r n a l s ,  and a c u r r l c u l u m  s p e c l a l l s t ,  l n  E n g l l s h .  The. 

comoleted s e n t e n ~ e s  were o resen ted  t o  i l v e  judges  who were 

asked t o  r a t e  t h e  sen tence  e x t e n s l o n s  as e x p l a n a t o r y  o r  

n o n e x p l a n a t o r y .  A l i  sen tence  e x t e n s l o n s  r e c e l v l n g  an 

e x p l a n a t o r y  r a t l n g  f rom a l l  f i v e  judges were s e l e c t e d  as 

s t o r y  m a t e r i a l s  f o r  t h e  s t u a y .  The f a c t u a l  c o n t e n t  f o r  a i l  

t h e  sen tences  was determined w l t h  t h e  i n f o r m a t i o n  p r o v l d e d  , 

by t h e  z o o l o g i c a l  r e f e r e n c e s .  The s t y l e  and l e v e l  o f  

d l f f l c u l t y  o f  t h e  sen tences  were screened by t h e  c u r r l c u l u m  

s p e c l a l l s t .  

A l l  presentations o f  s t o r l e s / q u e s t l o n s  were accompanied 

Dy a  22 cm x 2 5  c m  c o l o u r  p l c t u r e  o f  t h e  an lma l  ( s e e  

Appendix D f o r  an example o f  t h e  c o r r e s p o n d i n g  p r c t u r e s ) .  

A l l  s t o r i e s  were also r eco rded  on a u d i o  tape ,  w i t h  s t o r i e s  

presentee ~n a c o n s t a n t  o r d e r  (Grey Sea l ,  Townsend Mole, 



E m p e r o r  Penguin, L i t t l e  B r o w n  B a t ,  B l u e  Whale, H o u s e  M o u s e ,  

S w l f t  F o x ,  Western S p o t t e d  S k u n k  and A m e r i c a n  P i k a ) .  

For  each o f  t he  9 a n i m a l  s t o r i e s ; s i x  s t a t e m e n t s  w e r e  

c o n s t r u c t e d  . €act? s t a t e m e n t  descr ibed one c h a r a c t e r i s t i c  o f  

4 

t h a t  a n i m a l . ,  T h e  c h a r a c t e r l s t l c s  w e r e  d r a w n  f r o m  f i v e  

categories: 
1) P h y s l c a l  L l v l n g  E n v r r o n m e n t  

11) D l e t  
111) S l e e p  H a b l t s  

1 v )  M a j o r  S o u r c e  o f  Predation 
V )  P r e f e r r e d  H a b l  t a t  

A l l  n l n e  s t o r l e s  ake presented ~n A p p e n d l x  'E. F o r  e x a m p l e ,  

t h e  l l f e  o f  t h e  G r e y  S e a l  w a s  r a t e d  through the  

I 
f o 1 . l o w l n g  s i x  s e n t e n c e s  ( base  p o r t l o n  under l ined,  

e x p l a n a t o r y  elaboration n o t  underlined): 

THE GREY S E A L  L I V E S  W I T H  A  GROUP OF OTHER GREY S E A L S  I N  ' 

O R F i R  TO D R I V E  AWAY L A R G E  I N T R U D E R S .  

EACH SEAL w I THIN THE GROUP LIVES ON ONE SPECIAL SPOT OR 

ROCK ON W H I C H  I T  C A N  R A I S E  I T S  F A M I L Y .  

THE GREY S E A L  L I K E S  TO L I V E  ON T H E  M A R I T I M E  COAST WHERE 

THERE A R E L M A N Y  ROCKY AREAS FOR T H E  S E A L  TO C O N S I D E R  

HOME. 

THE GREY S E A L  E A T S  F I S H  T H A T  ARE FOUND ON T H E  BOTTOM 

O F  THE S E A  WHICH I T  C A N  E A S I L Y  D I V E  DOWN TO GET.  

THE GREY S E A L  S L E E P S  I N  SHALLOW WATER S O  T H A T  I T  C A N  

COME TO THE SURFACE WITHOUT H A V I N G  TO WOKE UP.  

THE ONE B I G  DANGER FOR THE GREY S E A L  I S  THE K I L L E R  

WHALE W H I C h  I S  ONE OF THE B I G G E S T  MEAT E A T E R S .  

S l x  g e n e r a l  l n f o r m a t r o n  quest ions w e r e  c o n s t r u c t e d  as  a 

f l l l e r  t a s k  t o  f o l l o w  p resen ta t i on  o f  the  a n i m a l  s t o r i e s .  , 



T h u s ,  a n s w e r s  t o  t e s t  quest ions w e r e  n o t  f r o m  e x t r e m e l y  

s h o r t - t e r m  m e m o r y  s l n c e  t he  t e s t  w a s  de layed about 2 minutes 

% b y  these questions: 

MOW MANY T I M E S  H A V E  YOU B E E N  TO A  ZOO? 

HOW MANY T I M E S  H A V E  YOU B E E N  TO A  C I R C U S ?  

HOW MANY T I M E S  H A V E  YOU B E E N  TO 6N A Q U A R I U M ?  

DO YOU H A V E  A L O T  O F  BOOKS ABOUT A N I M A L S  A T  HOME? Y E S  

DO YOU R E A D  THEM O F T E N ?  Y E S  N O  

H A V E  YOU DONE ANY WORK I N  C L A S S  T H I S  YEAR ABOUT 

A N  I M A L S T  

. T h e  cued r e c a l l .  t e s t  consisted df 54 quest lons. T h e  

t e s t  quest lons  p r o v l d e d  t he  t ype  o f  b e h a v l o r  described f o r  

e a c h  a n l m a l  w l t h  t he  c h l l d  r equ l r ed  t o  r e c a l l  the 

a p p r o p r i a t e  a n l m a l  ( s e e  A p p e n d l x  F f o r  the r e c a l l  
- 

questions). F q ~ r  e x a m p l e ,  one r e c a l l -  quest ion f o r  the  G r e y  

u 
S e a l  w a s ,  " W H I C H  A N I M A L  E A T S  F I S H  T H A T  A R E  FOUND ON THE 

BOTTOM O F  T H E  S E A " .  T h e  o r d e r  o f  r e c a l l  quest lons w a s  r a n d o m  

f o r  each c h i l d .  T h e  i t e m s  w e r e  scored c o r r e c t  o r  i n c o r r e c t  

and, thus, the m a x i m u m  score  w a s  54. 

T h r e e  s a m p l e  sentences w e r e  c o n s t r u c t e d  f o r  use d u r i n g  

t h e  instructional phase o f  t h e  study. Each s a m p l e  sentence 

d e s c r i b e d  one c h a r a c t e r i s t i c  o f  the  f o l l o w r n g  a n i m a l s :  

G r i z z l y  B e a r ,  Wal rus ,  and C a r l b o u .  A p p r o p r r a t e  p l c t u r e s  w e r e  

a l s o  p r o v l d e d  f o r  these sentences: 

B E A R S  L I K E  T O  L I V E  N E A R  T H E  WATER WHERE T H E Y  C A N  C A T C H  

F I S H  T O  E A T  AND S W I M  T O  COOL O F F  I N  T H E  H O T  WEATHER.  



THE WALRUS E A T S  CLAMS AND OTHER S H E L L E D  S E A  CREATURES. 

BECAUSE I T  CAN U S E  I T S  L A R G E  TUSKS TO D I G  THE CLAMS OUT 

BEARS ARE RARE B U T  S E R I O U S  DANGERS FOR T H E  C A R I B O U .  

BECAUSE THE BEAR C A N  REACH BEYOND THE C A R I B O U ' S  A N T L E R S  

' AND K I L L  7HE.M W I T H  . - T H E I R  LARGE CLAWS. . b  

I n  the  base, imagery, and elabokative-interrogation - 

conditions, o n l y  the  underl ln,ed p o r t i o n  o f  t h e  t h r e e  sample 

< 

sentences were presented.  "Why" ques t ions  were p laced 

d l r e c t l y  below t he  underlined s ta tements  l n  t he  e l a b o r a t l v e -  
7 

i n t e r r o g a t i o n  c o n d i t i o n .  T h e  f o l l o w i n g  i s  an example: - 
BEARS L 1 K E : T O  L I V E  NEAR THE WATER WHERE THEY CAN 

CATCH F I S H  TO E A T  AND S W I M  TO COOL O F F  I N  THE HOT 

WEATHER. 

WHY DOES THAT A N I M A L  DO THAT?  

The comple.tely elaboy-ated sentences ( u n d e r l i n e d  p l u s  

ponunder l ined portions) were used f o r  bo th  t he  exp lana to ry -  

elaborations-provided c o n d r t i o n  and the  lmagery p l u s  

exp lana to ry -e labora t ions -p rov ided  c o n d i t i o n .  

Procedure 

I - The procedure w a s  s i m i l a r  t o  t h a t  o f  Exper iment 1. A l l  

c h r l d r e g  were tes ted  i n d i v i d u a l l y  i n  a f a m i l i a r  room i n  

t h e l r  schoo l .  Ch i l d ren  were f i r s t  t r a i n e d  w i t h  t h e  examples 

and were p rov lded  feedback about  t h e i r  performdnce. C h i l d r e n  

were then w l t h  t he  exper imenta l  m a t e r i a l s  w i t h  no 

feedback prov ided.  A f t e r  r ead ing /hea r i ng  a l l  s i x  s t o r i e s ,  - 

c h i l d r e n  were asked the  s i x  genera l  i n f o r m a t i o n  ( f i l l e r )  



questions about animals. Then, the 54 recall questions were 

presented f see Table 4 for ~ f ~ f f f a v  of procedures in each 

of the six .conditions). - 

Similar to experiment 1, all children except those in 

the no-exposure-control condition were introduced to the 

task as follows: 

Today I'm golng to give you some stories about 

different types of anlmals. I '  1 1  show you a picture 

of each anlmal too. Each story will ha;e si; 

h e 5  rn it. Each sentence will tell you 

something that the animal does; like where the 

animal lives, or what it eats, or how it sleeps o'r 

thlnqs that are dangerous for the anlmal. It's your 

job to. remember the type of anlmal and the things 

you hear about the animal in the story. Okay? 

Children In the explanatory elaboration-provided and 

lrnagery plus explanatory-elaboration-provlded conditions 

were given instructions explaining the elaborations, similar 

to those used in experiment 1. Children in the explanantory 

elaboration-provided condition were given the following 

instructions: 

One good way to help you remember the type of 

anlmal and the thlnq ~t does is to look at the part 

of the sentence that 1s not underlined. The part of 

the sentence that lsn't underlined tells you why lt 

1s important that the anlmal would do that type of 

thing. I f  you read why lt 1s rmportant that that 



TABLE 4 

Summary o f  Procedure and I n s t r u c t i o n s  as a  Func t ion  o f  
Cond i t i on  

I n s t r u c t i o n  Cond i t i on  

E x p l a i n  
Nature  of 
 ask. 

Present  
3 Sample Sentences 
W l  t h  P i c t u r e s  
a )  T r a i n  t o  Reading 

Instruction 

b )  Tra in  t o  Create 
Images 

C )  T ra i n  , t o  Answer 
" W h y "  Ques t ions  

Test Memory f o r  3 
Example Quest ions 

Present  Animal S t o r i e ?  
Wi th P i c t u r e s  

Present  L l s t  o f  Animal 
Names 

Ask 6 General I n f o r m a t i o n  
" f l l l e r "  Ques t ions .  

Give 54  I tem R e c a l l  Test  

Debr ie f  on Purpose o f  Study 

A l l  C o n d i t i o n s  

Base, Exp lana to ry  
E l a b o r a t i o n  Prov ided 

Imagery, Imagery P l u s  
Exp lana to ry  E l a b o r a t i o n  
Prov ided 

E l a b o r a t i v e  I n t e r r o g a t i o n  

A l l  c o n d i t i o n s  b u t  No- 
Exposure C o n t r o l  

A l l  Cond i t i ons  b u t  No- 
Exposure C o n t r o l  

No-Exposure C o n t r o l  

A1 1  Cond l t rons  b u t  No- 
Exposure C o n t r o l  

A l l  Conditions 

A l l  Cond i t i ons  



animal would do thaat t ype  o f  t h i n g  i t  w i l l  h e l p  you 

t o  remember t he  sentences.. 

C h i l d r e n  i n  t he  imagery p l u s  exp lana to r y -e l abo ra t i  x 
prov ided c o n d i t i o n  a l s o  r ece i ved  the  i n s t r u c t i o n s  g i ven  t o  

t he  - c h i l d r e n  i n  the  imagery c o n d i t i o n  and hence these' 

instructions were somewhat more d e t a i l e d :  

A good way t o  h e l p  you t o  remember t he  k i n d  o f  

animal and t h e  t h i n g  it does would be t o  make up a  

p i c t u r e  i n  your  head o f  t h e  type o f  anrmal do ing  

what i t  says l n  t h e  sentence. The p a r t  o f  t h e  

sentence t h a t  i s n ' t  under l rned  t e l l s  you why i t  1s 

impo r t an t  t h a t  t h e  animal does t h e  t h i n q s  t h a t  i t  IS 

do lng.  You shou ld  read why i t  i s  important f o r  t he  

anlmal t o  do what ~t does and then make up a p l e t u r e  

l n  your head. A r e a l l y  good p i c t u r e  w r l l  have 

e v e r y t h l n g  t h a t  i s  l n  t he  sentence. If you can make 

~p t h l s  k l n d  of  p i c t u r e  f o r  the whole sentence, l t  

w i l l  h e l p  you t o  remember t he  sentences. 

* S r m r l a r l y ,  c h l l d r e n  r n  t he  lmagery c o n d i t r o n  were 

r n s t r u c t e d  t o  c r e a t e  Images: 

One good way t o  h e l p  you t o  remember the  k l n d  o f  

a- lmal  and t he  t h i n q s  l t  doe+ is t o  make up a 

p l c t u r e  I n  your head o f  the  k rnd  o f  anlmal and what 

l t  1s do lng  r n  each sentence. An e s p e c i a l l y  good 

p l c t u r e  t o  make up would have t h e  type o f  anlmal 
n 

do lng e x a c t l y  what t he  sentence says i t  i s  do ing.  If 



you can t h i n k  up t h i s  t ype  i t  w i l l  h e l p  

you t o  remember t he  sentences. 

Ch l l d ren  i n  the  e l a b o r a t i v e - i n t e r r o g a t i o n  c o n d i t i o n  

cr - received d l r e c t l o n s  about answering t h e  'why' ques t ions ,  

i l a r  t o  those used i n  exper iment 1: 

One good way t o  h e l p  you t o  remember t h e  t ype  o f  

animal and t he  t h rngs  i t  does i n  t h e  s t o r i e s  i s  t o  

ansBer t he  quest ions .  An especially good answer 
^ii 

t e l l s  why r t  i s  important t h a t  o n l y  t h a t  one t ype  of  

anlmal would do t h a t  t ype  o f  t h i n g .  I f  you can say 

why t h a t  anlmal r a t h e r  than any o t h e r  animal would 

do t h a t  t ype  o f  t h i n g ,  i t  w i l l  h e l p  you&&o remember 

the  sentences. 
- 

> 

T h e  f l v e  experimental ,groups ( a l l  bu t  t h e  no-exposure- 

c o n t r o l  c o n d i t i o n )  were provided'  t h ree  sample <ententes as 

p a r t  o f  t he  I n s t r u c t i o n s .  A l l  c h i l d r e n  were reminded o f  

t h e ~ r  l n s t r u c t l o n s .  T h e  i n s t r u c t i o n s  and t he  feedback 

prov lded d u r l n g  p r a c t l c e  were t h e  same as those used i n  

Experiment 1. Ch i  l d r e n  read ing  p rov ided  e l a b o r a t i o n s  had t he  
> 

purpose o f  t he  e l a b o r a t l t n s  explained a f t e r  each sentence: 
/ 

T h a t ' s  a  good sentence because l t  t e l l s  you why a  

( t y p e  o f  an ima l )  and n o t  any o t h e r  anlmal would 

Ch i l d ren  ~ n s t r u c t e d  t o  use imagery  were asked t o  

desc r l be  the  "pictures i n  t h e i r  head" and were g i ven  

feedback about t h e  appropr ia teness  o f  these images.. 



I f  t he  c h i l d  i n co rpo ra ted  a l l  of t he  i n f o r m a t i o n  i n  t he  

sentence ( t h e  t ype  o f  animal and t he  behav lo r ) , s /he  w a s  t o l d  

t h a t  t he  image was good and then the  sample p l c t u r e  was 

presented : 

T h a t ' s  a  good p i c t u r e  because i t  has t h e  t ype  o f  

animal dornq e x a c t l y  what t he  sentence s-ay.s i t  1s 

dolng.  I t  1s l l k e  my p l c t u r e  because i t  has t he  

animal do lng  what the  sentence says l t  1s do ing  ( t h e  

animal ,  and . t he  type o f  b e h a v i o r ) .  

I f  a  c h i l d  had difficulty i n c l u d i n g  a l l  o f  t h e  information, 

t he  c h i l d  was q l v e n  one o r  two prompts ( ~ f  necessary)  t o  

genera te  the  complete Image and then the  sample p i c t u r e  w a s  

presented : 
L 

T h a t ' s  a  good p l c t u r e  t h a t  you have made up b u t  l t  

d o e s n ' t  r e a l l y  have (animal o r  b e h a v i o r ) .  Can you 

t h i n k  up another  picture t h a t  has bo th  the  animal 

and t he  t h i n g  t h a t  r t  i s  do ing? That. 's a  good 

p i c t u r e  and l t  i s  l i k e  my p i c t u r e  because i t  has the  

anlmal do ing  w h i t  t he  sentence says l t  1s do ing  

(an lma l  and b e h a v l o r ) .  

Ch l l d ren  i n  t he  elaborative-lnterroqat~on -cond l t l on  

were asked t o  answer the  "why" ques t lon  a loud and were g l ven  

feedback on t he  adequacy o f  t h e r r  e l abo ra t l ons .  C h l l d r e n ' s  

responses t o  the  t h ree  why ques t lons  were prompted Until 

exp lana to r y  e l a b o r a t l o n s  were generated ( i . e .  one t h a t  

reduced the  arbitrariness o f  the  r e l a t i o n s h i p  between the  

t ype  o f  anlmal and the  behav lor  i n  which i t  w a s  enqaqed). If 



t he  c h i l d  s u c c e s s f u l l y  generated an exp lana to ry  e l a b o r a t i o n  

on t h e l r  f l r s t  a t tempt ,  they were t o l d  t h a t  t h e i r  answer was 

an app rop r i a t e  one: 

T h a t ' s  a  good answer because i t  t e l l s .  you why i t  is 

1 p o r t a n t  t h a t  a  ( t y p e  of  an ima l )  r a t h e r  than any 

o t  < e r  anlmal would ( t y p e  o f  G h a v i o r ) .  

I f  the  c h l l d  was unsuccess fu l  a t  genera t ing  an 

exp lanatory  elaboration, s / h e  was t o l d  what element was 

m lss lng  from t h e r r  answer and' were prompted t o  t r y  again.  

Ch l l d ren  were g l ven  one o r  two prompts ( l f  necessary ) :  

That i s  a  good answer b u t  l t  d o e s n ' t  r e a l l y  t e l l  

you why a ( t y p e  c f  an ima l )  r a t h e r  than any o t h e r  

animal would ! t y p e  o f  b e h a v i o r ) .  Can y o u  t h i n k  o f  an 

answer t h a t  woclld t e l l  us why i t  1s impo r t an t  t h a t  a 

( t y p e  o f  a n l n a i f  r a t h e r  than any o t n e r  anlmal  would 

( t y p e  c f  benav ior  ) ?  

Immediately fo l !owlng p r a c t l c e  w l t h  the sentences t he  

c h l l d r e n  were g i ven  the  t h ree  p r a c t i c e  r e c a l l  ques t ions :  

WHICH ANIMAL LIKES TO LIVE NEAR THE NATER? 

WHICH ANIMAL EATS CLAMS AND OTHER SHELLED SEA 

CREATUREST 

W t i I C r i  A N I M A L  HAS BEARS A S  RARE BUT SERIOUS DANGERS? 

Ch i l d ren  were c o r r e c t e a  if e r r o r s  were made i n  r e c a l l i n g  t he  

anrmal. 

P r ~ o r  t o  ; rese r t l ng  the  Erne s t o r i e s  c h i l d r e n  were 

remrnded o f  t n e r r  ~ n s t r u c  t l o n s .  The p r e s e n t a t i o n  began by 

showing the  f l T 5 t -  ar1,nai p l c r u r e  w h i l e  the  c h l l d  heard and 



read the  f i r s t  sentence. A f t e r  v iew ing  the  s i x  sentence 
Q 

cards  f o r  one animal ,  t h e  n e x t  animal p i c t u r e  was presented 

and the  n e x t  s e r l e s  o f  s tatements was heard and read.  The 

c h i l d r e n  were g i ven  1 5  seconds between statements t o  s tudy ,  

respond  t o  ques t ions ,  o r  generate Images. 

A f t e r  a l l  54  sentenkes were presented, c h i l d r e n  were 

asked t o  answer t he  s l x  genera l  information ques t ions  (about  

p r l o r  exper iences  w l t h  a n l m a l s ) .  

Ch l l d ren  were- then g l ven  t he  cued r e c a l l  task (see 

Appendix F f o r  q u e s t l o n s ) .  A l l  ques t ions  were asked i n  a 

d i f f e r e n t  random o rde r  f o r  each c h l l d .  ) 

Children I n  the  no-exposure-contro l  condition were n o t  
1 

exposed t o  the  sample sentences o r  the  anlmal s t o r l e s .  These 

c h i l d r e n  were g i v e n  a l i s t  o f  t h e  animals typed i n  ' cap i t a l  

l e t t e r s  on one 12 c m  by 19 cm ca rd * i n  a l p h a b e t i c a l  o rde r .  

They were instructed t h a t  they  would be do lng  a d i f f e r e n t  

task than t h e i r  c Jassmates: 
t 

Today I am I n t e r e s t e d  i n  f i n d i n g  o u t  what you 

' Know about an lmals.  You a r e  g o l n g ' t o  do something 

different from the  r e s t  o f  your  c lassmates. Your 

c lassmates g e t  t o  read s t o r l e s  about an lmals .  Then, I 

ask them ques t lons  t o  see what they remember about 

the. s t o r l e s ,  But what I need . t o  know from you i s  how 

much people r n  your grade knaw about these an lmals  

anyway. So I a m  go lng  t o  ask you the  same ques t i ons  

about the  anlmals t h a t  I ask your c lassmates, b u t  you 

d o n ' t  g e t  t o  read t he  s t o r i e s .  That way I ' l l know, 



how much you m igh t  know about the  .k i rna ls  anyway, 

okay?. I am now go ing  t o  show you t h e  names o f  t h e  9 

animals,  and then, I w i l l  ask you ques t ions  about the  
4 

- 

animals.  The animals you w i l l  be asked about  a r e  t he  

Amerlcan p i k a ,  B lue  whale, Emperor penguin,  House 
- 

mouse, L l t t l e  brown ba t ,  Grey sea l ,  Townsend's mole, 

S w l f t  f o x ,  and Western spo t t ed  skunk. I t  i s  your  j o b  t o  
. - 

t e l l  me which anlmal you t h i n k  answers t h e  ques t ion .  
€ 

I f  you a r e n ' t  sure,  take  a  guess because i t  i s  

r e a l l y  impo r t an t  t h a t  y o u + t e l l  me which animal  you 

. . 
t h l n k  cou ld  be the  r l g h t  one, okay?. 

Resul t s  

As I n  Experiment 1, t he  p r imary  analyses were performed 

on the  r e c a l l  da ta  w l t h  secondary analyses on t h e  responses 

provrded d u r l n g  s tudy  ln  t h e  e l a b o r a t i v e  i n t e r r o g a t i o n  

- 
Reca l l  Data 

\. 
Reca l l  responses were scored as c o r r e c t  o n l y  l f  they 3 

J - . - - ' Z  

were ve rba t lm  matches o f  t he  types o f  an imals  des r l b e d  i- a 
du r l ng  s tudy .  The c h i l d  had t o  g i v e  t h e  complete.anlma1 

l abe l  f o r  example "Grey Seal ,  Western Spo t t ed  Skunk 'e tc . ,  o r  

l a b e l  the  t ype  o f  anlmal " s e a l " ,  "skunk" ,  e t c . , .  T.wo r a t e r s  

judged 20 pe rcen t  o f  t he  r e c a l l  da ta  w i t h  109 pe rcen t  

1 Because c h i l d r e n  occasionally produced animal  l a b e l s  t h a t -  
cou ld  n o t  be asslqned e a s l l y  t o  one o f  t h e  an imals  ( f o r  
example "weasel"  w a s  produced f o r  bo th  fox  and p i k a  r e c a l l  
r t ems) ,  and because some l a b e l s  t h a t  approximated t h e  
c o r r e c t  anlmal " t y p e "  were used f o r  c o r r e c t  and i n c o r r e c t  
c o n t e x t s i ( f o r  example coyo te  was g l ven  f o r  " f o x "  b u t  a l s o  
f o r  some "skunk"  r t e m s ) ,  a  more l l b e r a l  s c o r i n g  s c a l e  cou ld  
n o t  b e  a p p l l e d  w l t h  c e r t a l n t y  i n  t h i s  s tudy .  

9 v 



aqrtzement anchthe remain ing da ta  were scored by one o f  t he  

two r a t e r s .  

The r e c a l l  da ta  a r e  summarized i n  Table 5 .as a  f u n c t i o n  

o f  condition. 4s i n  Expei iment  1 (see page 281, e f f e c d  s i z e s  

were c a l c u l a t e d  t o  compare the  magnitude of  t he  d i f f e r e n c e s  

between the  exper imen ta l  c o n d i t i o n s  and t he  ,base readlnq-  

c o n d i t i o n  ( see  Table 6 ) .  Ed fec t  s i z e s  ranged between .05 

SD's (provided exp lana to ry  e l a b o r a t i o n s  and .75 SD's 

( e l a b o r a t i v e  interrogation c o n d i t i o n ) .  

The mean r e c a l l  . f o r  each o f  t he  c o n d i t i o n s  t h a t  were 

exposed t o  t he  s t o r i e s  was g r e a t e r  than mean r e c a l l  I n  t he  

no-exposure c o n t r o l  c o n d i t i o n .  For  the  s m a l l e s t  pa i rw rse  

comparlson ( i . e . ,  base versus  no-exposure c o n t r o l )  t ( 2 5 0 )  = 

9.34, p  .001. Thus, r e c a l l  i n  each o f  the  story-exposed 
- 

c o n d l t l o n s  r e f l e c t s  more than j u s t  p r l o r  knowledge o f  t he  

an lma 1  s. 

P a l r w l s e  d l f f e r e n c e s  between the  f r v e  c o n d l t l o n s  t h a t  

were presented t h e  s t o r l e s  were eva lua ted by a  s e t  o f  10 

Dunn-Bonferronl  c o n t r a s t s  ( Type I e r r o r  r a t e  < .05 f o r  t he  

s e t ,  p  < .005 per  comparlson; c u t o f f  t = 2.82) .  Performance 

i n  t he  e labora t i v ,e  i n t e r r o g a t i o n  c o n d i t i o n  r e l i a b l y  exceeded 

performance i n  t he  p rov ided  exp lana to ry  e l a b o r a t i o n  

c o n d l t r o n ,  t ( 2 1 2 )  = 3 .25 ,  and the  base condition, t ( 2 1 2 )  = 

3.49. None o f  - the remarnrng p a l r w l s e  d l f f e r e n c e s  were 

r e l r a b l e ,  w l t h  t he  n e x t  l a r g e s t  t ( 2 1 2 )  = 2.71, P < .02 f o r  

the  imagery versus  base comparlson. 



C h i l d r e n : ~  Mean Reca l l  o f  t h e  Animal Fac t s  Sentences as a 
Func t ion  o f  Experimental Cond i t i on  

Condition O v e r a l l  Reca l l  n 

9 

No-Exposure 
Con t ro l  - 

X 
SD 

Base Sentences - 
X 

\ 

SD 

Prov lded 
Exp lanatory  
~ l a b o r a t i o k s  

K 
SD 

Imagery 
)7 

SD 

Imagery P lus  
Prov lded 
Exp lanatory  
E labo ra t i ons  

+ X 

Mean Square E r r o r  = 4 7 . 6 4  f o r  comparlsons involving t h e  no- 
exposure c o n t r o l  c o n d l t l o n s  

< M e a ~  Square E r r o r  = 54 .05  f o r  cornparlsons n o t  l n v o l v l n g  t h e  
no-expo~sure5cont ro l  c o n d l t l o n s  



TABLE 6 I 

j 
E f f e c t  S l z e s  f o r  Mean R e c a l l  o f  t h e  Anlrnal F a c t s  Sentences - 

C o n t r a s t  w i t h  Base Sentence E f f e c t  S l z e  

P r o v l d e d  E x p l a n a t o r y  
Elaboration 

, Imagery 

I m a g e r y  P l u s  
P r o v l d e d  
E x p l a n a t o r y  
Elaborations 

E l a b o r a t r v e  -. 
Interrogation 

.754 



I n  summary, e l a b o r a t i v e  interrogation was t he  on l y  

c o n d i t l o n  t o  produce d e t e c t a b l e  ga lns 'ove r  performance i n  

the  base and p rov lded  p rec rse  e l a b o r a t i o n  c o n d i t i o n s .  The 

performances I n  the  two c o n d l t l o n s  l n v o l v i n q  imagery 

generation were intermediate between the  base and p rov ided  ' 

p recrse  e , l abo ra t ion  conditions on t he  lower end and t h e  

e l a b o r a t l v e  l n t e r r o g a t l o n  c o n d l t i o n  on t he  h i ghe r  end bu t  

were n o t  s t a t l s t l c a l l y  s l g n l f l c a n t  from e i t h e r  o f  these. 

P o t e n t l a l  age e f f e c t s  w l t h l n  c o n d l t l o n s  and age by 

cond l  t l o n  l n t e r a c  t l o n s  "were eva lua ted u s l n g  regression as l n  

Experlrnent 1 ( s e e  page 31). The c o r r e l a t i o n s  between age and 

performance a r e  recorded l n  Table 7 as a  f u n c t i o n  o f  

c o n d l t i o n .  None o f  these d i f f e r e d  from zero a t  p  < .05. No 

p a l r w l s e  d l f f e r e n c e s  l n  t he  size o f  t he  age-performance 

r e l a t l o n s h l p s  were de tec ted  e i t h e r ,  l a r g e s t  Z = 0 .56,  p  > 

- 2 5  f o r  the  lmaqery p l u s  p rov lded  exp lana to r y  e-aborat1d- i  

c o n d l t l o n  versus base c o n d l t l o n  c o n t r a s t .  Thus, the  

conclusions fo l l owed  t h a t  t he  age- re la ted  increases I n  

i e a r n l n g  were n o t  l a r g e  enough t o  reach s t a t l s t l c a l  

s lgn1f1cance and t h a t  t he  d l f f e r e n c e s  between t o n d i t i o n s  

were n e g l i g i b l y  different as a  f u n c t i o n  o f  age. 
* 

Dues t i o n  Responses 

Children s responses t o  ques t ldns  I n  the e l a b o r a t l v e  

r n t e r r o g a t l c n  c o n d l t l o n  were scored f o r  f o u r  types  o f  

answers: exp lana to ry  e l a b o r a t i o n s  ( t w o  t y p e s ) ,  

nonexplanatorv e l a b o r a t i o n s ,  and f a i l u r e  t o  respond (no  

an'swer o r  I d o n ' t  know). T h e  exp lana to ry  e l a b o r a t i o n s  we-re 



Pearson Product-Moment C o e f f l c l e n t s  and Z Transformation 
Scores f o r  R e l a t l o n s h l p s  Between Age and R e c a l l  as a 
Func t l on  o f  Experimental Cond l t l on  

Cond i t i on  r Z Score 3 

Base Sentences 

Prov ided 
E x ~ l a n a t o r y  
E l a b o r a t i o n s  ' 

'Imagery 

1 rnagery '~ lus  
P rov ided  
Exp lana to ry  
Elaborations 



f u r t h e r  scored as c o r r e ~ t  ( i . e .  they we re . l og i ca1  

exp lana t ions  t h a t  were t r u e  f o r  t he  an ima l ) ,  o r  i n c o r r e c t  

( l . e . ,  they were l o g i c a l  exp l ana t i ons  b u t  based on 

i n f o r m a t i o n  t h a t  was n o t  f a c t u a l l y - c o r r e c t  f o r  t h a t  an ima l )  

i n  terms o f  t h e i ~  congruence w i t h  expe r t  knowledge about 

s p e c l f l c  an-lmal behaviors. A c o r r e c t  exp l ana to r y  answer 
L 

explained why. an anlmal would engage i n  the  desc r ibed  

behavior  us l ng  i n f o r m a t i o n  r e l e v a n t  t o  t h a t  t ype  o f  an imal .  

For  example, t he  response "Because he needs t o  come up and 

breathe and l f  he s leeps  i n  deep water he c a n ' t  come up and 

breathe as q u l c k l y "  was scored as a  c o r r e c t  exp l ana to r y  

e l a b o r a t l o n  f o r  t he  s tatement  "The grey  sea l  s leeps i n  

sha l low water . "  T h e  response "Because ~ t s  s k i n  d r i  

f a s t "  was scored as an ~ n c o r r e c ' t  exp lana to ry  e l a b o r a t i o n  ' 

because the  l n f o r m a t l o n  used t o  e x p l a l n  t he  relationship was 

n o t  f e a s l b l e  f o r  the  anlmal under question. Another example 

o f  a c o r r e c t  exp lana to ry  e l a b o r a t l o n ,  t h l s  t lme  f o r  t he  

statement ' " t h e  l l t t l e  brown b a t  l l v e s  w l t h  a  few t o  seve ra l  

hundred .o ther  b a t s " ,  was "To f l n d  food, o r  f o r  p r o t e c t i o n ,  

o r  t o  mate." For  the  same~sta tement ,  t he  response "When they  

go h u n t l n g ,  l l k e  f o r  b i g  t h l n g s ,  one b a t  j u s t  c o u l d n ' t  t ake  

them on, say l i k e  a  cow" was scored as an i n c o r r e c t  

exp lana to ry  e l a b o r a t l o n .  Over twen t y - f i ve  percent  o f  t he  

responses were scored by two r a t e r s  w l t h  over  n i n e t y - f o u r  

pe rcen t  agreement. The remaln lng  data  were scored by one o f  

the  two r a t e r s .  



C h i l d r e n  p rov ided  an average o f  36.94 exp lana to ry  

e l a b o r a t i o n s  (SD = 11.33) t o  t h e  54 o p p o r t u n i t i e s ;  they gave 

10.75 ( S D  = 7 . 2 0 )  non-explanatory e l abo ra t i ons ;  and they 

f a i l e d  t o  respond 6.32 t imes (SD = 7 .98) .  Thus, as i n  

Experiment 1, c h r l d r e n  responded t o  most questions posed a t  

s tudy ;  more than th ree -quar te rs  o f  the  responses prov lded 

were exp lana to r y .  The number o f  exp lana to ry  e l a b o r a t l o n s  per 

c h i l d  increased w i t h  age, r ( 4 i )  = .44, p < .002; t h e  number 

o f  non-explanatory e l a b o r a t l o n s  decreased w l t h  age, r ( 4 1 )  = 

- . 28 ,  p  < .04; t h e  number o f  t imes t h a t  p a r t i c i p a n t s  f a i l e d  
M 

t o  answer decreased w l t h  age, r ( 4 1 )  = - . 3 7 ,  p  < .01. 

A s e r i e s  o f  c o n d i t i o n a l  p r o b a b i l i t i e s  were c a l c u l a t e d  t o  

determrne the  r e l a t i o n s h i p  between t he  q u a l l t y  o f  t he  

exp lana t i on  p rov ided  a t  s tudy  and subsequent r e c a l l  

performance. S i m i l a r  t o  Experiment 1, each response t o  a  

ques t i on  was matched t o  t h e  cor respond ing  response a t  r e c a l l  

on a  per  s u b j e c t  bas l s .  The mean p r o b a b i l i t y  o f  c o r r e c t  
4 

r e c a l l  f o l l o w i n g  an exp lana to r y  e l a b o r a t i o n  was .61 (SD = 

.14); f o l l o w i n g  a  non-explanatory e l a b o r a t i o n  was .57  ( S D  = 

. 2 4 ) ;  and following f a l l u r e  t o  generate a  response was .39 * 

(SD = .35). The gene ra t i on  o f  any e l abo ra t r on ,  e l t h e r  

exp lana to ry  o r  non-explanatory,  was f o l l owed  by c o r r e c t  

r e c a l l  more so than was t he  f a l l u r e  t o  generate an 

elaboration, t ( 3 4 )  = 4.34, p  < .001, and t ( 3 4 )  = 2.96, p < 

.006 r e s p e c t i v e l y .  The d i f f e r e n c e  i n  conditional 

probabilities f o r  r e c a l l  f o l l o w i n q  exp lana to ry  and non- 



exp lana to ry  e l a b o r a t l o n s  was n o t  r e l i a b l e ,  t ( 4 2 )  '= 1.21, p  > 

P o t e n t i a l  d i f f e r e n c e s  w i t h  age i n  these- c o n d i t i o n a l  

r e c a l l  p r o b a b i l i t i e s  were eva lua ted by c a l c u l a t i n g  t h e  

Pearson r betwegn age and c o n d i t i o n a l  p r o b a b i l i t y  f0.r each 
- 

c o n d i t i o n ,  w i t h  r ( 4 1 )  = .16 f o r  exp lana to ry  e l a b o r a t i o n s ,  

r ( 4 1 )  = .08 f o r  non-explanatory e l abo ra t i ons ,  and r ( 4 1 )  = 

.05 f o r  non-answered l tems.  Since p  > .15 i n  a l l  cases, i t  

was concluded'  t h a t  c o n d i t i o n a l  probabi.1 i ' t i e s  o f  r e c a l l  d i d  . . 

not> vary  w i t h  age. 

I n  genera l ,  t he  exp lana to ry  e l a b o r a t i o n s  tended t o  be 

l o g i c a l  and c -o r rec t .  The mean number o f  c o r r e c t  exp l ana to r y  

e l a b o r a t l o n s  was 32.91 (SD = 10.87) per  s u b j e c t ;  versus  4.05 

l n c o r r e c t  exp lana to ry  e l a b o r a t i o n s  (SD = 2 .15) .  The number 

o f  c o r r e c t  e l a b o r a t l o n s  increasing w i t h  age, r ( 4 1 )  = .46, 

p < .001, and t h e  number of  l n c o r r e c t  e l a b o r a t l o n s  was n o t  

c o r r e l a t e d  w l t h  age, r ( 4 1 )  = .007, p  > .48. 

T o  determine the  e f f e c t  o f  "accuracy /cor rec  tness "  o f  

these e l a b o r a t i o n s  on r e c a l l ,  a  s e r i e s  o f  c o n d i t i o n a l  

p r o b a b l l l t l e s  were construc' ted. The mean probability o f  

c o r r e c t  r e c a l l  f o l l o w i n g  a  c o r r e c t  e l a b o r a t i o n  was .86 (SD = 

,171 and t he  mean p r o b a b i l i t y  o f  c o r r e c t  reca-11 f o l l o w i n g  an 

i n c o r r e c t  elaboration was .14 (SD = .17), a  l a r g e  and 

s i g n i f i c a n t  d i f f e r e n c e  t ( 4 2 )  = 14.15, p  < .001. P o t e n t i a l  

d i f . f e rences  by age i n  t he  conditional.probabilities were 

eva lua ted by c a l c u l a t i n g  a Pearson r f o r  each c o n d i t i o n ,  

w i t h  r ( 4 2 )  = - 40  f o r  a  c o r r e c t  e l a b o r a t i o n  and r ( 4 2 )  = -.40 



f o r  i n c o r r e c t  e l a b o r a t i o n s ,  p  < .004 f o r  b o t h  cases. 

A l though t h e r e  were s h i f t s  i n  t h e  l e v e l s  o f  c o n d i t i o n a l  

p r o b a b i l i t i e s  w i t h  age, r e c a l l  . f o l l ow ing  a  c o r r e c t  

e l a b o r a t i o n  was b e t t e r  than f o l l o w i n g  an i n c o r r e c t  

e l a b o r a t i o n  a t  b o t h  age l e v e l s ,  sma l l e r  t(17) =-5.41, . p  < 

.001. See Table 8 f o r  a  d e t a i l e d  summary o f  t he  da ta  as a  

f  unc t l o n  o f  age. 

D iscuss ion  

E l a b o r a t i v e  i n t e r r o g a t i o n  again proved t o  be an 

e f f e c t i v e  learning s t r a t e g y  w i t h  children, especially I n  

comparison t o  p r o v i s l o n  o f  exp lana to ry  2 l abo ra t i ons  and 

read ing  base sentepces. There was a  s i g n i f i c a n t  advantage 

f o r  the  use o f  elaborative i n t e r r o g a t i o n  f o r  b o t h  younger 

and o l d e r  c h i l d r e n .  I n  t h i s  stud;, o l d e r  c h i l d r e n  d i d  n o t  

ou tper fo rm t h e l r  younger peers,  w i t h  no age by condition 

i n t e r a ~ t l o n s .  A l though imagery had enough impact t o  be 

3 

s t a t i s t i c a l l y  i n d i s t i n g u i s h a b l e  from e l a b o r a t i v e  

i n t e r r o g a t i o n ,  i t  was n o t  demonstrably more e f f e c t i v e  than 

p r o v i s l o n  o f  exp l ana to r y  e l a b o r a t i o n s  o r  s imp ly  read ing  base 

sentences. 

I t  appears t h a t  t h e  c h i l d r e n  were a b l e  t o  c r e a t e  

exp lana to r y  e l a b o r a t i o n s  r e l a t i v e l y  e a s i l y  f o r  the  animal 

f a c t s  In t h a t  t he  g r e a t e s t  percentage o f  answers were 

exp lana to ry .  T h e , q u a l i t y  o f  generated e l a b o r a t i o n s  d i f f e r e d  

across  .age --- younger c h i l d r e n  generated l e s s  exp lana to r y  

e l a b o r a t i o n s  than o l d e r  c h i l d r e n  and t h e  number o f  

b 

nonexp lanatory  e l a b o r a t i o ~ s  decreased across age. 
=. 



TABLE 8 

[lean Candl t i o n a l  Probabi  l i t l e s  o f  Cor rec t  R e c a l l  When 
Preceded by E i t h e r  C o r r e c t  o r  I n c o r r e c t  Exp lanatory  
E l a b o r a t i o n s  as a Funct ion  o f  Age 

Categsbry Younger A t  o r  Above 
than Nedran the  Median 

Cor rec t  
E l a b o r a t i o n s  - 

X 
SD 

I n c o r r e c t  

Note.  Wedlan age = 12 years  0 months. 



The p r o b a b i l i t y  o f  c o r r e c t  r e c a l l  was t he  same f o r  

exp lana to ry  versus  non-explanatory e l a b o r a t i o n s ,  b u t  b o t h  o f  

these types o f  elaborations p red l c  ted  c o r r e c t  r e c a l l  more 

of  ten  than t h e  f a i l u r e  t o  generate an e l a b o r a t l o n .  No age 

d i f f e r e n c e s  were found f o r  t h e  e f f e c t  o f  t he  q u a l i t y  o f  

. e labqra t ion  on subsequent r e c a l l .  Even though t h e r e  were no 

age differences i n  t he  number o f  e l a b o r a t i o n s  produced, i t  

appears t h a t ' t h e  t ype  o f  e l a b o r a t l o n  p l a y s  a g r e a t e r  r o l e  I n  

memory f o r  c h i l d r e n  than has been found i n  s t u d i e s  w i t h  

a d u l t s .  I n  p rev l ous  research  w i t h  a d u l t s  ( see  Press ley ,  e t .  

d l . ,  1987 f o r  example),  t he  t ype  o f  e l a b o r a t i o n  produced at 

s tudy ,  o r  even t he  f a i l u r e  t o  produce an e l a b o r a t i o n  a t  

- 
s tudy ,  d l d  n o t  p r e d i c t , r e c a l l  performance. For  a d u l t s ,  i t  

appeared t h a t  search  a lone  was s u f f l c l e n t  t o  enhance r e c a l l  

performance. The c h i l d r e n  i n  t he  present  s tudy  approximated 

t h e  a d u l t  p a t t e r n  w i t h  t h e  e-xcept ion t h a t  search had t o  be 

accompanied by t he  p roduc t i on  o f  an e l a b o r a t l o n  ( exp lana to r y  

o r  nonexp lana to ry )  i n  o r d e r  t o  enhance performance. 

Ra t lngs  o f  the  q u a l l t y  o f  e l a b o r a t i o n s  a l s o  indicated 

t h a t  c h l l d r e n  generated more c o r r e c t  than incorrect 

e l a b o r a t i o n s .  That i s ,  t he  r a t i o c a l e s  o f f e r e d  i n  response t o  

t he  why ques t i ons  tended t o  be c o n s i s t e n t  w i t h  

c h a r a c t e r l s t l c s  o f  t h e  presented animals w h l l e  e x p l a i n i n g  

t h e  r e l a t l o n s h l p  between t h e  anlmal and t h e  f a c t  --- l n  

genera l  t he  answers tended t o  be f a c t u a l l y  c o r r e c t  and t he  

c h i l d r e n  were capable o f  maklng t he  seemingly arbitrary 

r e l a t l o n s h r p s  l e s s  a r b i t r a r y .  Older  c h i l d r e n  generated more 
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F, 

c o r r e c t  answers and l e s s  i n c o r r e c t  answers than d i d  t h e i r  

younger peers. More impor tan t ,  however, was t h e  f i n d i n g  t h a t  

r e c a l l  was much g r e a t e r  f o l l o w i n g  c o r r e c t  r a t i o n a l e s  than 

incorrect ones f o r  bo th  age groups. Th is  f i n d i n g  is 

consistent w l t h  p rev l ous  work IL lpson,  1983; Alvermann, 
? 

P 

Smith, & Readence, 1985) whlch demonstrated s i g n l f  i c a n t  

memorial decrements when c h l l d r e n  were encouraged- to  use . 
prior knowledge t h a t  was obviously i n c o n s i s t e n t ,  o r  

i r r e l e v a n t  f o r  new to-be- learned f a c t s .  A l though t h e r e  has 

been a tendency l h  the  a d u l t  l i t e r a t u r e  t o  de-emphas i~e 

concerns about the  q u a l i t y  o f  e l a b o r a t i o n s  s i n c e  r e c a l l  d l d  
i - 

n o t  vary  s t r l k l n g l y  as a f u n c t i o n  o f  e la t&ra t lon  q u a l i t y  

( e . g . ,  P ress ley ,  Symons e t .  al.., 19881, q u a l l t y  o f  

e l a b o r a t i o n s  shou ld  be a t tended t o  w i t h  c h i f d r e n  g i v e n  t h e  
4- 

huge difference l n  p r o b a b l l i t l e s  o f  r e c a l l  f ~ l l ~ w l n g  c o r r e c t  

versus i n c o r r e c t  answers. 



CHAPTER 4 

GENERAL 'D I scuss I ON 

The p;esent s t u d i e s  c o n f i r m  many f i n d i n g s  o f  p rev iqus  

. research  and extend t h e  s tudy  o f  e l a b o r a t i v e  i n t e r r o g a t i o n  

t o  children. I t  is part icula; ly impor tan t  t o  l e a r n  about 

children's a c q u i s l t l o n  of .  f a c t s  b K a u s e  ' they  a r e  o f t e n  

r e q u l r e d  t o  l e a r n  f a c t s  i n  schoo l .  Some even b e l i e v e  t h a t  , ' 

f a i l u r e s  t o  l e a r n  f a c t s  account f o r  many comprehension 

problems and l ack  o f  genera l  competence ev idenced even by 

a d u l t  s t uden t s  (Hl rsh- ,  1987; R a v l t c h  & F inn ,  1987). Hence, 
- 

e f f o r t s  t o  teach e f  f r c l e n t  fac  t - l e a r n i n g  s t r a t e g i e s  a r e  

t i m e l y .  

Among t h e  hos t  o f  s t r a t e g i e s  a v a i l a b l e  t o  enhance 

associative learning, mnemonic' procedures ( i . e . ,  ones 

involving e l a b o r a t i o n s  n o t  n e c e s s a r i l y  seman t i ca l l y  

c o n s i s t e n t  w l  t h  to-be- learned conten, t )  a re  o f  t en  con t ras ted  

w l t h  elaborative s t r a t e q i e s  t h a t  r e l y  e x c l u s i v e l y  on 

n a t u r a l l s t l c  a s s o c i a t i o n s  and ex tens ions .  Uslng the  keyword 

method, l e a r n e r s  can genera te  i n t e r a c t i v e  Images t o  connect 

new p leces  o f  I n f o rma t ron .  Fo r  example, t he  vocabulary word 
3 

c a r l i n  means " o l d  woman". To l e a r n  t h l s  r e l a t r o n s h l p  v i a  t he  

keyword method, l e a r n e r s  c o u l d  f i r s t  i s o l a t e  a& aspect o f  

t hehwo rd  c a r l i n  t h a t  c o u l d  be v i s u a l i z e d  because ~t r e f e r s  

t o  a concept  a l r eady  known by them ( i . e . ,  t h i s  i s  t he  

keyword) .  Thus, c a r  would be a good keyword f o r  c a r l i n .  TPkn 

an i n L e r a c t i v e  image u s i n g  t he  keyword and the  d e f i n i t i o n  i s  
? 

c rea ted ,  perhaps o f  an o l d  woman d r i v i n g  a c a r  fo r .  c a r ' l i n .  
L 



t 

Even though t h e r e  a r e  l a r g e  memor ia l  g a l n s  us 
\ 

method and o t h e r  mnemonic t echn iques ,  t h e y  c b n t l n u e  t o  beb 

cons ide red  l e s s  d e s i r a b l e  s t r a t e g i e s  by some because they  

l n v o l v e  rned la to rs  t h a t ' a r e  n o t  s e m a n t i c a l l y  c o n s i s t e n t  w i t h  
A "  

+ t h e  c o n t e n t  b e i n g  l e a r n e d  ( S t e r n b e r g ,  1 9 8 7 ) .  I n  s h o r t ,  

keyword ,methods a r e  p u r p o r t e d  by some t o  be " a r t i f i c i a l "  

methods o f  l e a r n l n g  ( s e e  Hlgbee,. 1977 f o r  commentary) .  One 

p o s l t l v e  f e a t u r e  o f  e l a b o r a t l v e  l n t e r r o g a t l o n  1s t h a t  i t  
, 

emphasizes t h e  lmpo r tance  o f  understanding n o v e l  f a c t u a l  

l n f o r m a t l o n  I n  terms o f  mean lnq fu l  l n f o r m a t l o n  a l r e a d y  

a v a i l a b l e  t o  t h e  l e a r n e r .  

Havrng p r i o r  knowledge 1s  one th . ing,  buk a c t i v a t i n g  ~t 

c o m p l e t e l y  and u s l n g  i t  t o  med la te  l e a r n l n q  1 s  q u i t e  

ano the r .  T h l s  1s  what e l a b o r a t l v e  ~ n t e r r o g a t l o n  does. 

Moreover l t  does l b l n  a  way t h a t  makes t h e  s t r a t e g y  

c o m p a t l b l e  w l t h .  t h e  schoo l  environment. E l a b o r a t i v e  

~ n t e r r o g a t l o n  1s respond ing  t o  q u e s t i o n s ,  and q u e s t i o n s  a r e  
I L 

a l r e a d y  r o u t i n e l y  experienced by e lemen ta ry -schoo l  c h i l d r e n .  

Such q u e s t l o n  answering works because c h l l d r e n  r a r e l y  use  , 
, - 

s o p h l s t l c a t e d  a s s o c l a t l v e  s t r a t e q l e s  on t h e l r  own (e .g . ,  

P r e s s l e y ,  1982; Rhower, 1973) n o r  do t hey  a lways  employ,  

t h e l r  p r - l o r  knowledge when they  c o u l d '  ( e .g . ,  Hansen & 

,. 

Pearson,  1983 ) .  

Tne l n v e s t i g a t l o n s  p resen ted  h e r e  have v e r i f i e d  t h e  

r e l a t i v e  lmpor tance  o f  a  number o f  p o t e n t i a l l y  u s e f u l  

r n s t r L c t l o n a 1  p rocedures .  A l t hough  these  p rocedu res  had 
4 

r e c e l v e d  a t t e n t l o n  l n  s c u d l e s  w l t h  a d u l t s ,  t h e  argument t h a t  



they cou ld  produce l e a r n i n g  ga lns  w i t h  c h l l d r e n  was based 

. on speculation p r l o r  t o  t h i s  s tudy.  The f o l l o w i n g  
2 

subsect ians  w i l l  o u t l i n e  the  e f f i c a c y  o f  t he  i n s t r u c t i o n a l  

procedures based born on p rev ious  research  and on the  two 

s t u d i e s  r epo r t ed  i n  t h i s  t h e s i s .  
. >  

E l a b o r a t i v e  I n t e r r o q a t i o n  

L Consistent. w i t h  t h e - a d u l t  l l t e r a c u r e ,  f o r  b o t h  t he  

"man" sen t e ~ c e s  and t he  more n a t u r a l  l s t i c  an lma l - l ea rn ing  

t ask ,  e l a b o r a t i v e  i n t e r r o g a t i o n  c o n s i s t e n t l y  f a c i l i t a t e d  

retention f o r  c h i l d r e n .  E l a b o r a t i v e  i n t e r r o g a t i o n  was the  

most po ten t  i n s t r u c t i o n a l  procedure s t u d i e d  here. Because 

ch i l q l ren  exposed t o  e l a b o r a t i v e  i n t e r r o g a t i o n  instruction' 
AS a 

r e c a l l e d  mot-e than t h e i r  peers who o n l y  read the .sentences,  

t h e r e  i s  ev idence t h a t  c h i l d r e n  do n o t  spontaneously 

e l a b o r a t e  t h e  f a c t u a l  r e i a t l o n s h l p  t o  t h e  degree t h a t  they 

cou ld .  That t he  c h i l d r e n ' s  performance i s  so much g r e a t e r  

# ( r a n g i n g  l n  e f f e c t  s i z e  from .75  SD's i n  Experiment 2 t o  

0 

2 . 3  SD's i n  Experiment 1 )  when prompted by the  "why" 

question, i n d i c a t e s  t h a t  c h i l d r e n  can " t h i n k  th rough"  the  

pre-sented r e l a t i o n s h i p  b u t  t h d t . t h e y  probab ly  f a i l  t o  do so 

un less  explicitly cued. Th i s  f i n d i n g  i s  p a r t i c u l a r l y  

s t r i k l n g  g i ven  thak c h i l d r e n  I n  a l l  con 'd i t i ons  were aware o f  

t he  r e c a l l  t e s t ;  Under i n s t r u c t i o n s  t o  p repare  f o r  a  t e s t ,  

i t  would be expected t h a t  performance i n  t he  base readin-g 

c o n d i t i o n s  would be t he  bes t  t h a t  c h i l d r e n  cou ld  do on t h e i r  

own. Yet, base reaa ing  p a r t r c i p a n t s  c l e a r 1  d i d  n o t  ,generate Y 
spontaneously s t r a t e g i e s  t h a t  would encourage them t o  t h i n k  



through the  information t o  t he  e x t e n t  o f  the  e l a b o r a t i v e  

l n t e r r o g a t l o n  i n s t r u c t i o n .  Outcomes such as these underscore 

t h e  f  t-equent need t o  suppor t  c h i l d r e n ' s  l e a r n i n g  through 

prompts t o  use more s o p h i s t i c a t e d  and e f f i c i e n t  s t r a t e g i e s  

such as e l a b o r a t l v e  l n t e r r o g a t l o n .  
- 

I n  Experlrnent 1 ,  t h e r e  appeared t o  be a  developmental  

advantage f o r  o l d e r  c h l l d r e n  usrng e l a b o r a t l v e  
es 

l n t e r r ~ g ~ t l o n .  However, o f d e r  c h l l d r e n  $>d n o t  ou tpe r fo rm - 
their younger peers I n  the  e l a h o r a t l v e  i n t e r r o g a t l o n  

4 ' 

c o n d l t l o n  o f  Experlment 2. 4150, the  e f f k t  s i z e  between 

e l a b o r a t l v e  l n t e r r o g a t i o n  and t he  base- re7d ing  c o n d i t i o n  was 

sma l le r  i n  Experlment 2 than I n  Experiment 1 ( l o w e s t  e f f e c t  

Pf 
s l z e  i n  Experlrnent 1 w a s  1.0 SD's  f o r  the  younger c h l l d r e n  

and I n  Experlment 2 the  o v e r a l l  e f f e c t  s l z e  was .75  SD ' s ) .  

Smal ler  performance d i f f e r e n c e s  i n  Experiment 2 m a y  be an 

a r t l f a c +  o f  the  anrmal f a c t s  be ing  l i n k e d .  U n l i k e  Experiment 

1 ,  where each man f a c t  was s t u d i e d  i n  i s o l a t i - o n ,  r e l a t e d  

anlmal f a c t s  were presented I n  succession.  Thrs sequent la1  

presentation may have s t lmu  cated more spontaneous 
- 

elaboration l n  t he  base c o n t r o l  group and hence, t h e r e  woulq 

be l e s s  room t o  compare lmprovernent r e s u l t i n g  from 

e l a b o r a t i v e  l n t e r r o q a t l o n  i n s t r u c t i o n .  S i m i l a r l y ,  younger 

c h l l d r e n  may have b e n e f i t t e d  from the  p r e s e n t a t i o n  o f  

connected l n f o r m a t l o n  I n  t h a t  each success ive  p ie-  o f  ' 

5- 

rn fo r rna t ion  av have p rov ided  a framework f o r  unders tand ing  3 
relationships conta ined I n  subsequent f a c t s .  A l though the, 

c h i l d r e n  were expected t o  have a  conceptual  unders tand idg  



f o r  t h e  t ypes  o f  an lma l  f a c t s  p resen ted ,  some s p e c l f  l c  f a c t s  

were p r o b a b l y  l e s s  f a m l l l a r  than  o t h e r s .  These u n f a r n l l l a r  

f a c t s  may have been b e t t e r  unde rs tood  w l t h i n  t h e  c o n t e x t  o f  

t h e  o t h e r  I n f o r m a t i o n  t h a t  was p r o v l d e d  and, thus ,  t h e  task  

would  be somewhat l e s s  d i f f i c u l t .  I s sues  such as these  

suggest  t h e  need f o r  more s y s t e m a t i c  l n v e s t i g a t l o n  o f  t h e  

r n t e r a c t i o n s  between materials and s t r a t e g y  i n s t r u c t i o n s  

w l  t h  s p e c i f  l c  a t t e n t l o n  t o  t h e  interactions between 

knowledge base and s t r a t e g y  i n s t r u c t i o n .  

The e f f e c t  o f  t h e  q u a l i t y  o f  t h e  e l a b o r a t l o n  produced 

a t  s t u d y  on subsequent r e c a l l  sugges ts  t h a t  t h e  t y p e  o f  

4 

e l a b o r a t l o n  produced by younger c h i l d r e n  may be more 

p r e d l c < l v e  o f  t h e l r  l a t e r  r e c a l l  than  o i  t h e  r e c a l l  o f  o l d e r  

pee rs  o r  a d u l t s .  Whereas t h e  o l d e r  k h l l d r e n ' s  f l n d i n g s  more 

n e a r l y  matched those  found w i t h  a d u l t s ,  l n  t h a t  t h e  t ype  o f  

e l a b o r a t l o n  was a  poor predictor o f  r e c a l l ,  b o t h  s t u d l e s  

l n d l c a t e d  t h e  importance o f  t h e  t y p e  o f  e l a b o r a t l o n  

gene ra ted  a t  s t u d y  f o r  r e c a l l  I n  t h e  y0unge.r c h l l d r e n .  These 

f rnd.1ngs encourage a  c  l o s e r  examrna t lon  o f  posskb le  

deve lopmenta l  differences I n  l e a r n e r s  sea rch  o f  p r l o r  

 nowl ledge w l t h  particular a t t e n t l o n  t o  t h e  r e l a t l o n s h l p s  

between t ypes  o f  elaborations produced and t h e  r e l a t e d  

sea rch  s t r a t e g i e s .  These concerns  seem e s p e c l a l l y . r e l e v a n t  

g l v e n  t h a t  g r e a t e r  per formance g a i n s  were e v i d e n t  when 

younger c h l l d r e n  enpioyed c o r r e c t  o r  r e l e v a n t  i n f o r m a t i o n  i n  

t h e i r  e l a b o r a t l c n s .  



A l t e r n a t i v e  S t r a t e q i e s  

Imaqery. A l t hough  lmagery produced r e l i a b l e  e f f e c t s  i n  

Exper iment  1, i t  d r d  n o t  do so  i n  Exper iment  2 r e l a t i ' v e  t o  

t h e  base c o n d l t l o n .  S ince  t h e  an lma l  f a c t s  c o n t a i n e d  f a i r l y  

c o n c r e t e  i n f o r m a t i o n ,  i t  was expec ted  t h a t  imagery  would 

enhance learning, especially s l n c e  p a s t  r e s e a r c h  w i t h  

cqmpal-ably-aged c h l l d r e n  has y l e l d e d  c o n s i d e r a b l e  g a l n s  on 

a s s o c l a t r v e  t a s k s  ( a l b e l t ,  s l m p l e r  ones t han  t h e  t a s k  i n  
> 

Experiment 2 )  a f t e r  p r o v i s i o n  o f  interactive imagery  

instructions ( P r e s s l e y ,  1982). I t  i s  ' p o s s i b l e  t h a t  i n  , 

Exper iment  2, t h e  l i m i t e d  f a m i l i a r i t y  w i t h  t h e  a n i m a l s  under  

s t u d y  ( a s  was l n d l c a t e d  by t h e  low s c o r e s  f o r  t h e . n o -  
> 

' e x p o s u r e  c o n t r o l  s u b j e c t s )  accounted f o r  some prob lems i n  

producing o r  retrieving ~ m a g e s .  F o r  instance, t h e  an ima ls  

may have been s u f f i c i e n t l y  u n f a m i l i a r  t o  t h e  c h i a d r e n  t h a t  

-- 
they  exper ienced  difficulty c rea t ' i ng  t h e i r  images ( f o r  

example, some c h l l d r e n  r e p o r t e d  some difficulty i m a g i n i n g  

t h e  s l z e  o f  t h e  American P l k a ) ,  o r  more importantly, t h e  

p r o v i d e d  p l c t u r e - l m a g e  may n o t  have been s t r o n g l y  associated 

t o  t h e  name o f  t h e  an ima l  so  t h a t  memory o f  t h e  image would 

n o t  a u t o m a t i c a l l y  produce t h e  an ima l  name. 

That  c r e a t i n g  images and r e t r i e v i n g  names f o r  

u n f a m i l i a r  c o n t e n t  can be a  prob lem was c o n f i r m e d  i n  a  s t u d y  

by P r e s s l e y  and B rews te r  ( i n  p r e s s ) .  E lemen ta ry  g rade  schoo l  

c h i l d r e n  were e i t h e r  i n s t r u c t e d  t o  use imagery  o r  t o 1  d t o  do 

as t hey  wlshed t o  memorize f a c t s  about  Canadian p r o v i n c e s .  

H a l f  t h e  s t u d e n t s  I n  each c o n d i t i o n  ( image ry  and c o n t r o l )  



were p rov rded  s t e r e o t y p e d  photographs f o r  each p r o v l n c e  and 

t r a $ n e d  t o  p a i r  t h e  p i c t u r e  w i t h  t h e  p r o v i n c e  u n t i l  t hey  

achieved maste ry  o f  t h e  p r o v i n c e  name-p ic tu re   association 

( f o r  example, Nova S c o t i a  was rep resen ted  by 'a  pho tograph  o f  

a  c o a s t a l  f l s h l n q  v i l l a g e ) .  The o t h e r  h a l f  o f  t h e  s t u d e n t s  

(nonmas te ry )  were n o t  r e q u i r e d  t o  l e ~ r n  the p r o v i n c e  name- 

p l c t u r e  l l n k a g e  a l thoug 'h  t h e  p l c t u r e s  were a v a i l a b l e  a t  

s t u d y .  Among c o n t r o l  s u b j e c t s ,  mastery  o f  t h e  p r o v l n c e  name- 

p l c t u r e  a s s o c l a t l o n s  had no e f f e c t  on l e a r n l n g  new f a c t s  

about  t h e  provinces., I n  t h e  imagery  condition, c h i l d r e n  w h o  

/ 

had mastered t h e  p i c t u r e - p r o v i n c e  name task  ou tper fo rmed 

c o n t r o l  and non-mastery imagery  s t u d e n t s  l n ' r e c a l l i n g  t h e  

f a c t s .  That  IS, on l y 'when  a p r o v i n c e  name-p lc tu re  
. . 
a s s b c l a t l o n  was previously mastered was l t  p o g s l b l e  t o  

s .  

c o n s t r u c t  an image. o f  a p r e s e n t e d  f a c t  t h a t ,  c o u l d  be 
1 

r e t r i e v e d  a t  t e s - t l n g ,  a n d . m e d l a t e  r e c a l l  d f  t h e  p r o v i n c e s  
-% 

associated w l t n  particular f a c t s .  A t  t e s t l n g  r e l t e r a t l o n  o f  

, the  p resen ted  f a c t  se rved  as  a  cue f o r  t h e  r e t r i e v a l  o f  t h e  , 

c r e a t e d  lmaqe wh l ch  I n  t u s n ,  was a s s o c i a t e d  w l t h  t h e  

mastered p l c t u r e  a l l o w l n g  access t o  them p r o v l n c e  name.In t h e  

Imagery nonmastery c o n d l t l o n ,  t h e  cue p r o v l d e d  a t  t e s t l n g  

( t h e  f a c t , a b o u t  a  p r ~ v ~ i n c e )  p r o b a b l y  r e i n s t a t e d  t h e  

l n t g r a c t i t e  lmage ( t h e  image o f  t h e  f a c t  w l t h i n  t h e  image o f  

t h e  s t e r e o t y p e d  p l c t u r e )  b u t  d i d  n o t  p e r m l t  r e t r i e v a l  o f  t h e  

p r o v i n c e  name because t h e  p i c t u r e - p r o v i n c e  name a s s o c i a t i o n  

was n o t  mastered.  A n  i n t e r a c t i v e  image i s  o n l y  e f f e c t i v e  1q 



promot ing  r e c a l l  i f  retrieval o f  t h e  image p e r m i t s  r e t r i e v a l  

o f  v e r b a l  l a b e l s  f o r  concep ts  rep resen ted  i n  images. 

A s i m i l a r  situation may have accounted f o r  t h e  more 

l i m i t e d  e f f e c t s  f o r  i n t e r a c t i v e  lmagery i n  t h e  p r e s e n t  

an ima l  s tudy .  The p l c t u r e  r e p r e s e n t a t l o n  may n o t  have been 

sufficiently a s s o c i a t e d  w r t h  t h e  an lma l  name t o  a l l o w  t h e  

c h i l d r e n  t o  r e t r l e v e  t h e  c o r r e c t  an ima l  name a t  r e c a l l  even 

i f  they  retrieved t h e l r  lmage l n v o l v l n g  t h e  f a c t  and t h e  

d e p l c t l o n  o f  t h e  an lma l .  The l m p l l c a t l o n s  a r e  c l e a r  f o r  
d 

f u t u r e  r e s e a r c h  involving u n f a m l l l a r  representations. The 

a s s o c l a t l o n  be tween t h e  c o n c r e t e  r e p r e s e n t a t l o n  of t h e  

o b j e c t  s t u d i e d  and the 'name o f  t h e  o b j e c t  s h o u l d  be c l e a r l y  

established b e f o r e  t r y i n g  t o  use an imagery s t r a t e q y .  I n  

maklng t h l s  argument,  l t  must be n o t e d  t h a t  t h e r e  was a  v e r y  

s t r o n g  t r e n d  l n  E x p e r i h e n t  2 f a v o u r i n g  lmagery .  Thus, 

f a l l u r e  o f  even 1 o r  2 Images o f  anrmals  t o  e l i c i t  t h e  names 

o f  an lma ls  would be enough t o  account  f o r  t h e  f a i l u r e  o f  t h e  

lmagery ve rsus  base c o n t r o l  d l f f e r e n c e  t o  be s t a t l s t l c a l l y  

s l g n l f l c a n t  l n  Exper lment  2. The p o s s l b l l i t y  t h a t  f a i l u r e  t o  

know an lmal  names even though an lmage o f  t h e  an lma l  may be 

retrievable s h o u l d  be addressed I n  f u t u r e  r e s e a r c h .  

P r o v l s l o n  o f  elaborations. P r o v l s l o n  o f  elaboration 

d l d  n o t  c o n s l s t e n t l y  enhance r e c a l l .  Only  l n  Exper lment  1 

was t h l s  s t r a t e g y  more e f f e c t i v e  than s i m p l y  s t u d y i n g  t h e  

base sen tences .  Even when imagery and p r o v i s i o n  were 

4 

combined, t h e  r e t e n t i o n  g a i n s  were insufficient t o  be more 

advantageous than p r o v l d l n g  no s t r a t e g y  i n s t r u c t i o n  a t  a l l .  



I n  p a r t  t h e  f a l l u r e  t o  r e p l i c a t e  t h e  deve lopmenta l  f i n d l n q s  
t 

o f  Exper lmeot  1 I n  Exper iment  2 may aga ln  be a f u n c t i o n  o f  

t h e  m a t e r i a l s  used i n  Exper iment  2. However, t h e  r e s u l t s  o f  

Exper iment  2 a r e  c o n s i s t e n t  w i t h  p r e v l o u s  r e s e a r c h  w i t h  

a d u l t s  when l e a r n i n g  1s  i n t e n t i o n a l ,  i n  t h a t  t h e  marked 

advantage f o r  p r o v l s l o n  o f  elaborations ave r  r e a d l n g  base 

sentences o b t a l n e d  under  i n c i d e n t a l  l e a r n i n g  s i t u a t i o n s  a r e  

n o t  m a i n t a i n e d  i n  an i n t e n t i o n a l  l e a r n i n g  s i t u a t i o n .  The 

p o s s i b l l l t y  o f  deve lopmenta l  advantages f o r  s u p p l y i n g  

e l a b o r a t i o n s  needs t o  be examined more c l o s e l y  w i t h  s p e c i f l c  

a t t e n t r a n  t o  f e a t u r e s  o f  t h e  to -be- learned  materials. 

I n  c l o s l n g ,  i t  must be emphasized t h a t  t h e  d.ramat lc 

g a i n s  produced by e l a b o r a t i v e  i n t e r r o q a t l o n  do n o t  mean t h a t  

o t h e r  elaborative o r  mnemonrc s t r a t e g i e s  shou ld  be 

abandoned. Elaborative l n t e r r o g a t l o n  e f f e c t s  may be l i m l t e d  

t o  f a c t - l e a r n l n g  when t h e  l e a r n e r  has some r e l e v a n t  p r i o r  

knowledge. When l e a ~ n e r s  have l i m i t e d  knowledge about  a 

t o p i c  t h e y  a r e  s t u d y i n g ,  o t h e r  e l a b o r a t i v e  strategies m a y  be 

more a p p r o p r i a t e .  I f  t h e  knowledge base were l i m i t e d  b u t  t h e  

l e a r n e r  had a  S t r o n g  lmage on wh ich  t o  peg new 

( e . g . ,  a  memorizes p i c t u r e  o f ' a  s e t t i n g  .as l n  P r e s s l e y  & 

B rews te r ,  l n  p r e s s ) ,  t h e  l e a r n e r  m igh t  be b e t t e r  o f f  

genera t ing ,  i n t e r a c t i v e  Images .- I f  t h e r e  1's v i r t u a l  1  y  no  

p r i o r  knowledqe-and  no c o n c r e t e  peg t h a t  c o u l d  be e x p l o i t e d ,  

n e i t h e r  e l a b o r a t i v e  i n t e r r o g a t i o n  n o r  i n t e r a c t i v e  imagery 

would be appropriate l e a r n i n g  s t r a t e g i e s .  ,Mnemonic 

t echn iques ,  such as t h e  keyword method, m i g h t  b e s t  



f a c l l l t a t e  a c q u i s l t l o n  b y  promoting t h e  a s s o c i a t i o n  o f  t h e  

I /  

t o -be - l ea rned  information. T h e  r e l a t l v e  e f f i c a c y  o f  t h e  

s t r a t e g l e s  under  v a r i o u s  knowledge base c o n s t r a i n t s  shou ld  

be examlned c l o s e l y  l n  f u t u r g  r e s e a r c h  t o  d e t e r m i n e  i f  t hese  

speculations a r e  c o r r e c t .  

Environmental constraints may a f f e c t  t h e  l m p l e m e n t a t l o n  

o f  these s t r a t e g l e s .  Educational and deve lopmenta l  

hesearchers  ha;e demonst ra ted t h a t  variables l n  t h e  academlc 

s e t t l n g  ( t h e  form o f  l n s t r u c t l o n ,  t h e  lmpac t  o f  t e a c h e r  and 

' d 
l e a r n e r  s t y l e s  and t h e  s o c l a l  c o n t e x t )  can a l s o  determine 

whether a s t r a t e g y  1 s  u s e f u l  f o r  t h e  a c q u i s i t i o n  o f  

l n f o r m a t l o n  (Snow, 15'68; B ron fenb renne r ,  1 9 7 7 ) .  None o f  

these  v a r l a b i e s  were examlned here .  What was shown was t h a t  

w l  t h  one-on-one i n s t r u c t i o n  c h i l d r e n  can  be encouraged t o  

sea rch  t ' h e i r  knowledge base more e x t e n s l v e l y  t h r o u g h  

elaborative ~ r i t e r r o g a t l o n ,  so  t h a t  l e a r n l n g  1s ~ n c r e a s e d .  

Golng beyond s t u d l e s  o f  one-on-one instruction seems a 

. reasonab le  n e x t  s t e p  l n  t h e  s t u d y  o f  elaboration s t r a t e g l e s .  
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APPENDIX A 

Base and Prez~ssiy E l a b o r a t e d  To-Be-Learned Sen tences  f o r  



1. The c r l p p l e d  man f l i c k e d  t h e  s w i t c h .  . . 

The c r i p p l e d  man f l i c k e d  t h e  s w i t c h  on h i s  e l e c t r i c  

whee l cha i r .  

2 ;  The r e l l q l c u s  man used t h e  saw. 

The r e l l q l o u s  man used t h e  saw t o  b u l l d  a  church .  

3.  The I r l s h  man counted t h e  leaves.  

The I r r s h  man counted t he  leaves  on t h e  shamrock. 

4 .  The weak man tnanked t h e  checkout  q i r l .  

Trle weak man thanked t h e  checkout  q i r l  who c a r r i e d  h i s  

q r o c e r l e s  f o r  hlm. 

5. The s h o r t  man bouqht t h e  broom. 

The s h o r t  man bouqht t h e  broom t o  sweep t h e  c r a w l  space. 

6. The bearded man threw o u t  t h e  caupon. 
I 

The bearded man th robqh  o u t  t h e i o u p o n  f o r  f r e e  r a z o r  

b 1 ades . 
7 .  The l o n q - h a i r e d  man looked  f o r  t h e  p o l e .  

The l o n q - h a l r e d  man looked  f o r  t h e  p o l e  o u t s i d e  t h e  

barber  shop. 

8.  The e v l l  man wound up  t h e  c l o c k .  

The e v i l  man wound up  t h e  c l o c k  f o r  t h e  t i m e  bomb. 

9.  The k i n d  man a t e  d l n n e r .  j 

T h e  k j n d  man a t e  d i n n e r  and o f f e r e d  t o  h e l p  wash the. 

d i shes .  

10. The t a l l  man bouqht t h e  c r a c k e r s .  

The t a l l  man bouqht t h e  c r a c k e r s  t h a t  were on t h e  t o p  

s h e l f .  

11. The b l l n d  man h l t  t h e  f l e a .  



I The b l i n d  man h i t  t h e  flea on t h e  seeing-eye dog. 

12. The f a t  man read  t h e  s i ~ n .  

= 
The f a t  man read  t h e  s i q n  warn,ing about  t h i n  i c e .  

1 3 .  T h e  smar t  man went t o  work.  

t 

The smar t  man went t o  work and made a w l se  Inves tment .  

1 4 .  The r l c h  man picked up  t h e , c h a l r .  . - 
The r l c h  -man p l c k e d  up  t h e  c h a l r  and looked  a t  t h e  g o l d  

legs .  
i- 

15. The t h i n  man found t h e  s c i s s o r s .  

The t h i n  man found t h e  s c i s s o r s  and c u t  t h e  s k i n n y  b e l t  

* 
I n  h a l f .  

16. The s leepy  man bouqht t h e  muq. 

The s l e e p y  man bouaht t h e  m u q  f i l l e d  w i t h  c o f f e e .  

1 7 .  The a r t l s t l c  man p u t  down t h e  k n i f e .  

The a r t l s t i c  man p u t  down t h e  k n i f e  a f t e r  f i n i s h i n g  t h e  

s c u l p t u r e .  

18. The p a t r r o t l c  man memorized t h e  words. 

The p a t r l o t l c  man memorized t h e  words t o  " 0  Canada". 



APPENDIX B 

S a m p l e  Llne D r a w r n g s  f o r  the  Three t l c e  S e n t e n c e s  

L l n  E x p e r i m e n t  1. 



THE BALD MAN USED THE PHONE. 



THE SAD NAN LOOKED A T  HIS NEW B O A T .  



Q 

THE DYING MAN USED A <EATHER. 



,? 
APPENDIX C , 

Recall T e s t  f o r  



1. Who f l i c k e d  t n e  s w i t c h ?  

2. Who used t h e  s a w ?  

3. Who counted t h e  leaves? 

4 .  Who thanked t h e  checkout  g i r l ?  

5. Who bought t h e  broom? - 
6. Who threw z u t  t h e  coupon? 

7 .  Who looked f o r  t h e  po le?  

8. Who wound UD t h e  c l o c k ?  

9. Who a t e  d l n n e r ?  

1~0. Who bought t h e  c r a c k e r s ?  

11. Who h l t  t h e  f l e a ?  

12. Who read t h e  s l g n ?  

13. Who went t o  work? 

fl 

1 4 .  Who p i c k e d  up  t h e  c h a l r ?  

1 5 .  Who found t n e  scissors? 

16. Who bought t h e  mug? 

1 7 .  Who p u t  down t h e  k n i f e ?  

18. Who memorized t h e  words? 
FL 

t I tems p resen ted  l n  a  d i f f e r e n t  random o r d e r  f o r  each 
S U ~ J ~ C ~ .  



GiPEhDIX D 

Sample Anima! Picture f o r  Experrment 2 ( T h e  G r e y  Seal) 





S a m p l e  Sentences and Stories f o r  E x p e r i m e n t  2 

-& 
": 



Sample Sentences-  

1 )  B e a r s . l i k e  t o  l i v e  n e a r  t h e  wate r  where t hey  c a n ' c a t c h  - 

fish t o  e a t  and swim t o  c o o l  o f f  i n  t h e  h o t  weather.  
. . . .: : 

r,. 

2)  T h e  w a l r u s  e a t s  c lams and o t h e r  s h e l l e d  sea  c r e a t u r e s  

because i t  can use  i t s '  l a r g e  t u s k s  t o  d i g  t h e  clams o u t  - - 

f rom t h e  bo t tom o f  t h e  .sea. 

3 )  Bears a r e  r a r e  b u t  s e r r o u s  danqers  f o r  t h e  c a r i b o u .  

because t h e  bear  can reacheebeyond t h e  c a r i b o u ' s  a n t l e r s  and 
9 

k l l l  them w i t h  t h e i r  l a r g e  c l aws .  

S t o r i e s  

The Grey ,Seal 

The q r e y  s e a l  l i v e s  w l t h  a  q roup  o f  o t h e r  q r e y  s e a l s .  
F 

i n  o r d e r  t o  d r i v e  away l a r g e  i n t r u d e r s .  Each s e a l  w i t h i n  tl-7'e 

q roup  l i v e s  on one s p e c i a l  s p o t  o r  r o c k  on wh lch  l t  can 

r a i s e  i t s '  f a m i l y .  The q r e y  s e a l  l i k e s  t o  l l v e  on t h e  

M a r i t i m e  c o a s t ' w h e r e  t h e r e  a r e  many r o c k y  a reas  f o r  t h e  s e a l  
a 

t o  c o n s l d e r  home. The q r e y  s e a l  e a t s  flsh k h a t  a r e  found on 

t h e  bo t t om o f  t h e  sea w h l c h  l t  can e a s l l y  d l v e  down t o  g e t .  

The q r e y  s e a l  s l e e p s  i n  s h a l l o w  wa te r  s o  t h a t  ~t can come t o  

t h e  s u r f a c e  w i t h o u t  h a v i n g  t o  wake up. The one b i q  danser 

9;, 
f o r  t h e  g r e y  s e a l  1s t h e  k i l l e r  whale wh i ch  i s  one of t h e  

b l g g e s t  meat e a t e r s .  

The Townsend Mole 

The townsend mole l i v e s  i n  t u n n e l s  where i t  i s  s a f e l y  

h idden  f rom o t h e r  an ima ls  t h a t  m i g h t  h u r t  i t .  I t  e s p e c i a l l y  

hL 



l l k e s  t o  l i v e  i n  warm, humid 'areas where t h e  damp s o i l  

s t i c k s  toge the r  so t h a t  t he  mo le ' s  t unne l s  w o n ' t  cave i n .  

d s u a l l y  t h e  mole ,pre fers  t he  P a c i f i c  coas t  where t he  s o i l  is 

s o f t e r  f o r  d i gg i ng .  The townsend mole e a t s  i n s e c t s  and qrubs  

t h a t  a re  found I n  the  ground w h i l e  t h e  mole i s  d i g g i n g .  The 

townsend mole naps throuqhout  t he  day when t h e  s u n l i g h t  i s  

too  b r l g h t  f o r  i t s '  s e n s i t i v e  eyes. There a r e  few danqers 

f o r  the mole except  f o r  snakes t h a t  can c r a w l  i n t o  t h e  

tunne ls  t o  e a t  t he  mole. 

The Emperor Penguin 

The emperor penquin l i v e s  o n l y  I n  Antarctica where i t  

1s c o l d  enough t o  have i cebe rgs  f o r  pengulns t o  make t h e l r  

homes on. I t  l l k e s  t o  l l v e  i n  the  sea f o r  a  few weeks a t  a  

t lme  where i t  can s t o r e  enough food t o  come o u t  o f  t he  water  - 
and l l v e  on the  I c e  f o r  a  long t ime.  Tne emperor penquln 

never makes a  n e s t  o r  home t o  h i d e  I n  because t h e r e  a r e  no 

dangerous an imals  t h a t  l i v e  on the  i c e .  The emperor penquin 

ea t s  squ ld  and f i s h  b u t  i t  o n l y  ea t s  these f o r  p a r t  o f  t he  

y e a r  when warmer water b r i n g s  l o t s  o f  f i s h  f o r  every  penguin 

t o  ea t .  A l thouqh A n t a r c t i c a  i s  c o l d  a l l  o f  t he  t ime,  the  

emperor Denqurn s leeps lonqer  when i t  q e t s  r e a l l y  c o l d  and 

then l t  huddles w r t h  o t h e r  s l eep ing  pengulns t o  save some 

body heat .  One r e a l  danqer f o r  the  emperor penquin is t he  

l e o ~ a r d  sea l  because when penguins a r e  r e a l l y  despera te  f o r  

food they t r y  t o  Set l n t o  t he  sea by jumping th rough a i r  

ho les  I n  the  ~ c e  and a re  caught by s e a l s  i n s t e a d .  

The L l t t l e  B r o w n  Bat 
9 



The l i t t l e  broem b a t  l i v e s  l n  d a r k  places l l k e  caves ,  

attics, o r  abandoned houses. where i t  1s  p r o t e c t e d  f rom 

t e p e r a t u r e s  t h a t  a r e  t o o  h o t  o r  t o o  c o l d .  The l i t t l e  brown 

b a t  l i v e s  w i t h  a  few t o  s e v e r a l  hundred o t h e r  b a t s  I n  o r d e r  

t o  keep warm w h l l e  l t  s l e e p s .  The l l t t l e  brown b a t  l r v e s  l n  

eascern  Canada where t h e  many s t reams and f o r e s t e d  a reas  

a t t r a c t  t h e  t n l n g s  t h e  b a t  l i k e s  t o  e a t .  I t s  f a v o u r l t e  food  
7 

1s  f  l y l n q  l n s e c t s  t h a t  l t  can c a t c h  w h l l e  l t  1s flying 

around.  The b a t  s l e e p s  a l l  w i n t e r  when t h e r e  a r e  no insects 

and l t  can t f l v  because ~ t s  wlngs a r e  t o o  c o l d .  There a r e  

v e r y  few danqers  f o r  t h e  l i t t l e  brown b a t  e x c e p t  f o r  t he  

weather  wh l ch  can k l l l  t h e  Dat w r t h  t empera tu res  t h a t  a r e  

- €00 .h lqh o r  t o o  low. 

The B l u e  Nha le  

The b l u e  whaie  l l v e s  l n  t h e  A r c t i c  and Antarctic oceans 

where t h e  wa te r  1 s - d e e p  enough f o r  many o f  t hese  l a r g e  

anrma ls  t o  swlm around.  Most o f  t h e  t l m e  t h e  b l u e  whale 

p r e f e r s  t o  b e  nea r  t h e . s u r f a c e  o f  the water  where food 1s 

- 
fauna more e a s l l v .  i n e  b l u e  wnale o n l y  e a t s  f o r  abou t  t h r e e  

months o f  t h e  yea r  because t h d  r e s t  o f  t h e  t l m e  l t  1s busy 
- 

t r a v e l l l n q  t c  t n e  c t h e r  ocean t o  f l n d  a  mate. When l t  does 

e a t ,  i t  l i k e s  ocean p l a n t s  and s m a l l  s h r l m p - l l k e  c r e a t u r e s  

2 d n l c h  a r e  found in l a r g e  enough amounts f o r  t hese  b l q  

animals. T h e  D ~ U E  wnale s l e e p s  by t a k l n q  s h o r t  naps a f t e r  

e a t l n q  a i a r g e  Tea: oecause i t  1s  t o o  f u l i  t o  move. The 

worst  danqer + o r  z ~ e  Slue  w r a l e  1s b e l n q  cauqht  under  t h e  

l c e  wnere they c l R  s r a r v e  o r  s u f f o c a t e .  



The House Mouse . 

The house mouse l i k e s  t o  l i v e  i n  warm, d r y  a reas  where 

t h e r e  i s  l e s s  d lsease and s ickness .  I t  i s  most o f t e n  found 

anywhere peop le  l i v e  where i t  i s  c e r t a i n  o f  f i n d i n g  food. 

The house mouse l l v e s  i n  southern  Canada where t h e r e  i s  t h e  
I 

l a r g e s t  amount o f  people.  

and q r a l n s  t h a t  a r e  commonly found around p e o p l e ' s  homes. 

When r t  1s t l r e d ,  t h e  house mouse heads f o r  ~ t s  home whlch 

1s u s u a l l y  a  t i n y  h o l e  o r  dark c o r n e r  t h a t  i s  t o o  hard f o r  

o t h e r  an lmals  and people t o  f l n d .  There a r e  many danqers f o r  

t h e  house mouse i l k e  owls ,  hawks, ana snakes t h a t  can g,obble 

l t  l n  one b l t e .  

The Swl f  t Fox 

The s w r f t  f ox  u s u a l l y  l l v e s  a l l  by l t s e l f  so t h a t  i t  

can f l n d  enough food near  l t s  home t o  l r v e  on. I t  s t a y s  i n  a  

ready-made home l l k e  a  sma l l  cave o r  h o l  lobded o u t  l o b  where - 
- 

lt 1s  c o o l  l n  the summer and warm I n  t h e  w l ~ t e r .  & 

f a v o u r l t e  p l a c e  t o  f r n d  a  home 1s near q rassy  areas  t h a t  

have many s m a l l  an lma ls  t o  hunt  f o r  food and l o t s  o f  p laces  

t~ hide. When l t  1s hunqry,  t h e  s w l f t  f ox  e a t s  r a b b l t s ,  

s a u l r r e l s  o r  mlce t n a t  a r e  easy t o  c a t c h  because they a r e  so 

much s lower  and s m a l l e r  than t h e  fox .  D u r l n a t h e  d a y l l q h t  
'9 

hours the  s w 1 f t  fox 1s u s u a l l y  f a s t  as leep  because t h e  

an lmals  l t  hunts  f o r  don t come o u t  u n t l l  n l g h t  t lme.  

Coyotes a r e  d a n q e r s u s  f o r  t h e  s w i f t  fox because they  a r e  

3 lgge r  and f a s r e r  a n a  they  hun t  I n  groups surrounding t h e  

f o x  so he can t get away. 



The Western Spot ted  Skunk 

The western spo t t ed  skunk l i v e s  i n  a h o l e  i n  t h e  sround 

I n  o rde r  t o  p r o t e c t  l t s e l f  and l t s '  f am l l y .  O f ten  t h e  skunk 

l l v e s  a lone,  b u t  f a m r l l e s  o f  skunks sometimes s t a y  tope the r  

u n t l l  t he  young skunks a r e  o l d  enouqh and s t r o n g  enough t o  

look a f t e r  ,themselvc=s. The skunk ' s  h o l e  1s  u s u a l l y  found on 

a  sandy p l ece  o f  farmland near c rops  where l t  1s easy t o  d l g  

a  h o l e  t o  l l v e  l n  and e a t  what t he  farmer grows. T h e  skunk 

mos t l y  e a t s  co rn  t h a t  1s found I n  t he  f a r m e r ' s  f l e l d s  around 

~ t s  home. I t  s leeps  j u s t  about anyt lme except  between t h ree  
> 

o  c l ock  ~ n  t he  mornlnq and s u n r l s e  when ~t can look f o r  food 

w l t h o u t  be lng  seen by  o t h e r  an lmals  t h a t  mlght  e a t  i t .  The 

b i q q e s t  danqer t o  t h i s  skunk i s  t he  q r e a t  horned owl whose 

n l g h t  v l s l o n  1s so good t h a t  l t  can see skunks when they a re  

- 
out I n  the darK. 

The American P i k a  

The amerlcan p l k a  l i v e s  so h l q h  up i n  t he  rocky  

rnountalns t h a t  t r e e s  can t qrow and t h a t  way t h e  p l k a  can 

see f o r  long d i s t ances  I n  case dangerous an lmals  come too  

c i ose .  The p rka  l l k e s '  t o  l r v e  I n  and around rock  p l l e s  where 

~ t s  food can De s a f e l y  s t o r e d  away under the  rocks .  The p l k a  

1s o n l y  found r n  B r i t i s h  Columbia where t he re  a r e  many 

nountarns  t o  make a sa fe  home. The p l k a  e a t s  qrasses and 

f i o w e r i n q  p l a n t s  8h;ch a r e  some o f  the  few t h l n g s  t h a t  can . 

4 g r o w  h l g h  u p  l n  tr:e rnountalns where t h e r e  1s ve ry  l l t t l e  

5 0 1 1 .  The p l k a  sleeps d u r l n q  the n l q h t  when r t s '  eyesrght  1s 

t o o  weak t o  f l r 6 a  iqod o r  see dangerous anlmals.  The most 



danqerous a n i m a l s  f o r  the american p i k a  a r e  b i r d s  and 

weasels because they  can p luck the p i k a  from i t s  rocky  

h i d l n g  s p o t .  



APPENDIX F 

Anlmal F a c t  Recall T e s t  f o r  Experiment 2 .  



1. Whrch an lma l  l l v e s  w i t h  a g roup  o f  o t h e r s ?  

2 .  Whlch an lma l  l i v e s  on one s p e c l a 1  s p o t  o r  rock? 

3. Whlch an lma l  l l v e s  on t h e  M a r i t i m e  c o a s t ?  

4 .  Which an lma l  e a t s  f l s h  t h a t  a r e  found on t h e  bo t t om o f  
t P t 5  sea7 

5. Whlch an lma l  s l e e p s  i n  s n a l l o w  wate r?  

6.  Fo r  wh lch  an lma l  i s  t h e  k l l l e r  whale one b i g  danger? 

7 .  Whlch an lma l  l l v e s  i n  t u n n e l s 3  

8. Whlch an lma l  especially l l k e s  t o  l r v e  l n  warm humld 
area53 e .' 

7 .  Whlch an lma l  u s u a l l y  p r e f e r s  t h e  P a c i f i c  c b a s t ?  

S 
10. Whlch an ima l  e a t s  i n s e c t s  and g rubs?  

11. Whlch an lma l  naps t h r o u g h o u t  t h e  dav3 

1 2 .  F o r  wk l ch  an lma l  a r e  t h e r e  few dangers e x c e p t  f o r  
snakes3 

1 7  ,-,. Whlch an lma l  l l v e s  o n l y  i n  A n t a r c t l c a 3  
h ,  

1 4 ;  An lch  an lma l  l l k e s  t o  l i v e  l n  t h e  sea f o r  a  few weeks a t  
a  t l rne7 

15 .  Which anlrnal n.ever makes a  n e s t  o r  home t o  h l d e  l n '  

-. . 
ib. Which an lma l  e a t s  s q u i d  and f i sh '?  

1 7 .  Whrch an lma l  s l e e p s  l o n g e r  when l t  gets r e a l l y  c o l d ?  

18. F o r  wh lch  anrmal  1s t h e  Leapard s e a l  one r e a l  danger7 

1s. Whlch an lma l  l i v e s .  l n  dark  p l a c e s  l i k e  caves,  a t t i c s  o r  
abandoned Rouses? 

20. Whlch an lma l  l l v e s  w i t h  a few t o  s e v e r a l  hundred o t h e r s ?  

2 1 .  Wblch a r r m a l  l l ~ e s  l n  E a s t e r n  Canada3 

7 - L l .  Whlch an lma l5  f a v o u r l t e  food 1s  f l y l n g  I n s e c t s ?  

23, Whlch a n l ~ n a l  sleeps a l l  w ~ n t e r ?  

- 
1 4 .  For  w h l . ~ h  a n l q a l  a r e  t h e r e  v e r y  few dangers  excep t  f o r  

t h e  weather7  



25.  Which an ima l  l i j e s  i n  t h e  A r c t i c  and Antarctic oceans? 

26.Which.an lmal  p r e f e r s  t o  be n e a r  t h e  s u r f a c e  o f  t h e  wa te r?  

27. Which an ima l  o n l y  e a t s  f o r  abou t  t h r e e  months o f  the  
year?  

28. .Which an lma l  l i k e s  t o  e a t  ocean p l a n t s  and s m a l l  shr ima-  
1  l k e  c r e a t u r e s ?  

b 

29. Whlch anlrnal s l d e p s  DY t a k l n g  s h o r t  naps? 

30. F o r  wh l ch  an lma l  i s  b e i n g  under  t h e  i c e  t h e  w o r s t  
danger'? 

31. Which an lma l  l l k e s  t o  l l v e  i n  warm, d r y  a reas?  

32 .  Whlch anirnai 1s most o f t e n  found anywhere peop le  l l v e ?  

3 3 .  Whlch an lma l  l l v e s  ~ n  Southern  Cananda? 

3 4 .  Which an lma l  e a t s  n u t s ,  v e g e t a b l e s ,  f r u i - t s  and g r a l n s ?  

3 5 .  k h i c h  anlrnal l l v e s  l n  a tiny h o l e  o r  da rk  c o r n e r ?  

36.  Fo r  wh lch  an lma l  a r e  t h e r e  many dan~qers  l l k e  owb's, 
hawks, and snakes? 

57. Whlch an lma l  u s u a l l y  l i v e s  a l l  by i t s e l f ?  k 

4 

3$ .  Whlch an lma l  s t a y s  i n  a  ready-made home l i k e  a s m a l l  

2 .  cave o r  ho l l owed  o u t  l o g 7  

, 
39.  Whlch a n l m a l s  f a v o u r i t e  p l a c e  t o  f i n d  a home 1s near  

g rassy  areas '  

4 0 .  Whlch an lma l  e a t s  r a b b l t s ,  squirrels o r  rnlce7 

t 4 1 .  Whlch anlma: 1s u s u a l l v  fa5.t  a s l e e p  d u r l n g  the  d a y l l g h t  
hou rs3  

42 .  Fo r  wh l ch  anlrna! a r e  c o y o t e s  dangerous?'  

43 .  Whlch an lma l  l l v e s  l n  a h o l e  zn t h e  ground3 
\ 

4 4 .  Whlch a ~ l a m l  ~,it.en l l v e s  a l o n e  b u t  sometimes f a m l l l e s  4 
Stay t oge the r ;  

4 5 .  Whlch animals home 1s  u s & n y '  found on a  sandy p l e c e  o f  
f a rm land  nea r  c r o p s ?  

4 6 .  bJhlch an lma l  m o s t l y  e a t s  c o r n ?  



47. Which a1 s leeps  j u s t  about anyt ime except  b 
th ree  o ' c l o c k  i n  the  morning and sun r i se?  - 

etween 

48. For  which animal i s  the  Great Horned O w l  t he  b i gges t  
danger? 

4 9 .  Which animal l i v e s  so h i g h  up i n  t he  r ocky  mountains 
t h a t  t r e e s  c a h ' t  grow? 

50. Which anlmal l l k e s  t o  l l v e  l n  and around rock  p i l e s ?  

51 .  Which animal i s  o n l y  found ln B r i t i s h  Columbia? 

52. Whlch anlmal e a t s  grasses and flowering p l a n t s ?  

53. Whlch animal  s leeps  d u r l n g  the  n l g h t ?  

54.  For whlch anlmal  a r e  b l r d s  and weasels t he  most 
dangerous? 
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