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ABSTRACT

EFFECTS OF CATEGORY KNOWLEDGE, STRATEGIES, AND 

SOCIAL INTERACTION ON CHILDREN'S MEMORY PERFORMANCE

by

Y ounoak  Yu 

Adviser: P ro fesso r  K atherine Nelson

This s tu d y  of 1 2 0  4-year-old , 1 2 0  7-year-old Korean children, 

invest iga ted  ch ild ren 's  m em ory  perfo rm an ce  in relation to  developm enta l  

c h a n g e s  in c a te g o ry  k n ow ledge  s t ru c tu re ,  e m erg en t  s t ra te g y  u se ,  and  social 

c o n te x t .  In 2 exp er im en ts ,  p ic tu res  of item s from  tw o  ty p e s  of ca teg o r ie s  - slot- 

filler and  tax o n o m ic  - w e re  u sed .  Experim ent 1 c o n tra s te d  th re e  instruction 

cond itions: sim ple rem em bering , sorting  p ic tu res , and  d irec tions  for s tra teg y  

use . Experim ent 2 provided th re e  social in teraction  conditions: a lone, w ith  a 

peer, and  w ith  an  adu lt "ex p e rt ."

In Experim ent 1 th e  7-year-o lds  perform ed  b e tte r  on  bo th  list ty p e s  th an  

4-year-o lds . The y o u n g e r  children, h o w ev er ,  d e m o n s t ra te d  b e t te r  recall, 

c lustering , and  sh o r te r  la tencies  for th e  slot-filler th a n  th e  tax o n o m ic  list, while 

th e  7 -year-o lds  s h o w e d  no su c h  d iffe rences . T h ese  findings su p p o r t  th e  v iew  

th a t  s c r ip t-b ased  slot-filler ca teg o r ie s  have  a s tro n g  influence on  young  

ch ild ren 's  m em ory  p e rfo rm an ce  (Nelson, 1988 ).

T here  w a s  an  in teraction  b e tw e e n  age , c a te g o ry  know ledge  and



in s truc tions . All Children perfo rm ed  b e tte r  under  s t ra te g y  instruction  on both  

list ty p e s .  Y ounger children perfo rm ed  b e tte r  w ith  sorting  ins truction  th an  with 

sim ple rem em bering  instruction  on  th e  slot-filler bu t no t th e  tax o n o m ic  list, 

again  d em o n s tra t in g  th e  im portance  of slot-filler re la tions in item recovery . 

T w en ty - tree  7-year-o lds, bu t only 4-year-o lds  u sed  s tra te g ie s  under  all 

in s truc tions .

T he resu lts  of Experim ent 2 sh o w e d  th a t  all children benefit ted  from 

e x p e r t  gu id an ce  on bo th  ty p e s  of lists. 4 -year-o lds  recalled m ore  in th e  child- 

child condition  th a n  alone, su g g es tin g  th a t  sh a red  k n o w led g e  is a central 

fe a tu re  of social in teraction . Cultural a t t i tu d es  to w a rd  learning m ay also  

influence p erfo rm ance . C om pared  to  A m erican, Korean children have  m ore 

e x p e r ien ce  w ith  ex p e r t  (teacher) d irec tions  th a n  w ith  peer in te rac t ions .

T h ese  re sea rch  resu lts  led to  th e  general conc lu s ion  th a t  ch ild ren 's  

m em ory  perfo rm an ce  a t  bo th  a g e s  w a s  influenced by their slot-filler c a teg o ry  

know ledge . Y ounger children a p p e a r  to  be able to  u se  th e  slot-filler c a teg o ry  

s tru c tu re  to  s ea rc h  m em ory  m ore effectively. Older children a lso  have  built up 

m ore scr ip ts ,  a s  well a s  tax o n o m ic  ca te g o ry  k n ow ledge  s t ru c tu re s .  T h ese  

e f fe c ts  w ere  o b se rv ed  under  all conditions  of instruc tion , social in teraction , and 

s t r a te g y  use .
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CHAPTER I

1

INTRODUCTION

M em ory is a p rerequisite  for th e  d ev e lo p m en t of thinking, 

and  is in tu rn  a ffec ted  by a d v a n c e s  in intelligent inform ation 

p rocess ing . T he d ev e lo p m en t of m em ory  is no t only th e  resu lt of 

universal c h a n g e s  in cognitive  co m p e ten c ie s  bu t a lso  d e p e n d s  on 

cultural, social, and  personal ex p er ien ces  (W einert & Perlm utter,

1 9 8 8 , p. xiii).

The main goal of th is  s tu d y  is to  e n h a n c e  th e  u n d e rs tan d in g  of ch ild ren 's  

m em ory  d ev e lo p m en t a s  it re flects  th e  com p lem en ta ry  d im ensions  of individual 

p ro c e s s e s  (s tra teg ies  and  ca teg o ry  know ledge) and  social c o n te x t  (social 

in teraction). The literature on  each  d im ension  is first rev iew ed  sep a ra te ly ,  and 

th e n ,  m oving beyond  th e  fo cu s  on isolated variab les  in previous s tu d ie s ,  a 

s tu d y  of in teg ra ted  variab les  is done . S uch  a s tu d y  is held to  be n e c e s sa ry  to  

th e  und e rs tan d in g  of ch ild ren 's  m em ory  d eve lopm en t.

T here  is general a g re e m e n t  th a t  w ith  in c rease s  in age , children b eco m e  

increasingly  c o m p e te n t  in ta s k s  th a t  involve rem em bering  (e .g ., Schne ider  & 

Pressley , 1989). In c o n tra s t ,  how ever , th e re  is no c lear c o n s e n s u s  a s  to  h o w  

th e s e  deve lopm en ta l  c h a n g e s  should  be u n d e rs to o d . A ttem p ts  to  a c c o u n t  for



dev e lo p m en ta l  d if fe ren ces  in m em ory  p e rfo rm an ce  have  em phasized  th e  

im p o r tan ce  o f  tw o  c o m p o n e n ts :  th e  opera tion  of m em ory  s t ra teg ie s  and  th e  

role of th e  know led g e  b a se .  T he ta s k  of try ing to  u n d e rs tan d  th e  in d ep en d en t 

an d /o r  in te rac tive  co n tr ibu tions  of th e s e  tw o  fa c to rs  on  m em ory  p erfo rm ance  

h a s  b een  prim ary (Bjorklund, 1 9 8 5 ;  Chi, 1 9 8 1 ;  1 9 8 5 ; O rnste in  & Naus, 1985). 

H ow ever , e v en  w ith  th is  em p h as is ,  th e re  is still little a g re e m e n t  in regard  to  th e  

m a n n er  in w hich  th e s e  tw o  fac to rs  a ffec t  m em ory  p erfo rm ance .

In m em ory  s t r a te g y  re sea rch , m em ory  d e v e lo p m en t during middle 

ch ildhood h a s  b een  ch arac te r ized  a s  th e  a ch ie v e m en t  of th e  effective  u se  of 

m em ory  s t ra te g ie s  (Brown, 1 9 7 5 ;  O rnste in  & N aus, 198 5 ).  Less considera tion  

h a s  traditionally  b een  given to  th e  e m e rg e n c e  and  d ev e lo p m en t of m em ory 

s t ra te g ie s  during early  childhood and  th e  role th a t  th e  ch ild 's  in teraction with 

h is /her social and  material w orld m ay play in th e  ch ild 's  m em ory  d eve lopm en t.  

H o w ev er  re c en t  s tu d ie s  hav e  revealed  th a t  y oung  children hav e  a lso  o ften  been  

s h o w n  to  rely primarily on im m edia te  pe rcep tua l a c c e s s  (e .g .,  W ellman, 1988), 

an d  m ake  conside rab le  e ffo rts  a t  c lose  visual inspec tion  of and  specific  

a t te n t io n  to  th e  m ateria ls  to -b e -rem em b ered  w h e n  given m em ory  instructions  

(e .g .,  Baker-W ard, O rnste in , & Holden, 1 9 8 4 ) .  H ow ever, th e y  rarely 

sp o n ta n e o u s ly  em ploy  m ore  so p h is t ica ted  s t ra teg ie s  su ch  a s  sem an tic  

o rgan ization . Few er s tu d ie s  directly exam ining  de liberate  m em orization in 

y o u n g e r  children have  b een  d one , so  relatively little is know n  a b o u t  th e  

e m e rg e n c e  and  d e v e lo p m en t  of m em ory  s t ra teg ie s  during childhood. T he first



issue  a d d re s s e s  in th e n ,  th is  re sea rch  is c o n d u c te d  to  a u g m e n t  th e  

u n d e rs tan d in g  of th e  d e v e lo p m en t o f  m em ory  s t ra te g ie s  (sem antic  

o rganization), by (a) identifying th e  ch ild 's  early  a t te m p ts  a t  m em orization, and  

(b) exploring c h a n g e s  in s p o n ta n e o u s  m nem onic  activity  in th e  social c o n tex t  

during early  childhood.

In regard  to  th e  dynam ic  in teraction  of know ledge  and  s tra teg ie s ,  

Bjorklund (1985)  basically a s s u m e s  th a t  age-re la ted  c h a n g e s  in ch ild ren 's  free  

recall and  organ ization  a re  primarily d u e  to  age-re la ted  d iffe rences  in c o n te n t  

kn o w led g e .  Bjorklund and  his co lleagues  provide am ple  empirical ev idence  

sh o w in g  th a t  th e  k n o w led g e  b a se  no t only a f fec ts  s t r a te g y  u se  bu t a lso  has  

n o n s tra teg ic  e f fec ts  on m em ory  perfo rm ance . O rnste in  and  N aus (1985) 

p ro p o se  th a t  y o u n g  children m ay initially d e m o n s t ra te  goal-d irec ted  m em ory  

s t ra te g ie s  in th e  c o n te x t  of highly supportive  ta sk  en v iro n m en ts  and  th e n  sh o w  

gradual generalization to  o th e r  less supportive  c o n te x ts .  Y oung children m ay 

initially d e m o n s t ra te d  m em ory  s t ra teg ie s  w h en  a sk ed  to  rem em b er  strongly  

re la ted  m ateria ls , or m ateria ls  in w hich  an underlying s t ru c tu re  is m ade  very  

explicit. O rnste in  and  N a u s 's  (1985) claim th a t  ev en  p re sch o o le rs  can  be 

deliberately  s t ra teg ic  s ta n d s  in c o n tra s t  to  Bjorklund 's (1985 ) claim th a t  

children do  no t a p p e a r  to  be  s tra teg ic  until a d o le sc en c e .  It s e e m s  likely th a t  th is  

d is a g re e m e n t  reflec ts  a t te n tio n  to  d ifferen t fe a tu re s  of in tention . Bjorklund 

s e e m e s  to  require a plan for s tra teg ic  activ ities th a t  is fu lly-developed in 

a d v a n c e ,  w h e re a s  O rnste in  is willing to  a c c e p t  m ere  a w a re n e s s  of a m nem onic
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goal. Neither of th e m , h o w ev er ,  has  tried to  provide a detailed  descrip tion  of 

th e  n a tu re  of ch ild ren 's  know ledge .

Interestingly , s tu d ie s  of ch ild ren 's  know ledge  rep re se n ta t io n s  a s  a 

func tion  o f d ev e lo p m en t  (e .g .,  M andler, 1983 ) a re  c learly re levan t to  th is  issue, 

bu t th e s e  a re  n o t  co n s id e red  in an a ly se s  of m em ory  dev e lo p m en t.  Yet, it is 

im portan t to  learn a b o u t  w h a t  children k n o w  and h o w  th a t  know ledge  c h a n g e s  

w ith  ag e  and  exper ience , befo re  w e  can  have  an  a d e q u a te  u n d e rs tand ing  of 

th e  im pact of th a t  know led g e  on  p e rfo rm ance , e ither directly  or via th e  

m ediation s t ra teg ie s .  K now ledge s t ru c tu re s  are  a s su m e d  to  guide m em ory  

p e rfo rm an ce  by anchoring  w ord  m ean ings  within th e  s t ru c tu re .  The fo cu s  has  

mainly been  on tw o  issues : th e  s tu d y  of taxonom ic  know ledge  s tru c tu re s  (e .g ., 

R osch , 1978) and  th e  s tu d y  of e v e n t-b a se d  know ledge  s t ru c tu re s  (e .g ., Nelson, 

1 9 8 6 ) .  Recently, on th is  point, Nelson (1 9 8 3 , 1985) p ro p o sed  a slot-filler 

model of c a te g o ry  k n ow ledge  deve lo p m en t.  In th is  model categorica l 

re la tionships am o n g  item s em erg e  from scrip t rep re sen ta t io n s ,  th a t  is, from 

schem atica lly  organized  know led g e  acquired  th ro u g h  a ch ild 's  real world 

exp er ien ce .  It is p ro p o sed  th a t  th e  slot-fillers form  th e  ch ild 's  initial c a teg o ry  

s tru c tu re  and  a re  com bined  into fully developed  hierarchically organized 

c o n tex t- in d e p en d e n t  tax o n o m ic  c a te g o r ie s  a s  th e  child dev e lo p s  and  learns. 

T h u s  slot-filler o rgan ization  is a s su m e d  to  c o rre sp o n d  m ore  closely  to  th e  

categorica l s t ru c tu re s  in y o u n g  ch ild ren 's  sem an tic  m em ory . S eco n d , in th is  

s tu d y , I co n s id e r  d eve lopm en ta l c h a n g e s  in ch ild ren 's  c a te g o ry  know ledge  and
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th e n  a t te m p t  to  re la te  ch arac te r is t ic s  of c a te g o ry  know ledge  to  s tra teg ic  

a t te m p ts  to  u se  th a t  inform ation in a  social c o n tex t .

In general, social in fluences  on ch ild ren 's  m em ory  perfo rm an ce  have  not 

o f ten  b een  em p h as ized  in re sea rch  d o n e  under th e  in form ation-process ing  

parad igm . A lthough V ygo tsky  (1978) did no t detail h o w  social in teraction 

in fluences  m em ory , his th e o ry  s u g g e s ts  th a t  m em ory  d ev e lo p s  in th e  co n tex t  

o f  social in teraction and in re sp o n se  to  th e  d e m a n d s  of th a t  c o n tex t .  The 

d ev e lo p m en t  of m em ory  is explored  a s  an  ad ap ta t io n  to  th e  d e m a n d s  of th e  

social world.

T he  literature of social in teraction  ind ica tes  th a t  socio -cognitive  conflict 

(Piaget) and  internalization of regulation (Vygotsky) a re  tw o  dom inan t 

m e ch an ism s  p ro p o sed  to  a c c o u n t  for social facilitation of cognition. M ost 

c o n tem p o ra ry  re sea rc h e rs  have  claimed th a t  th e  a d u l t 's  gu idance , su p p o rt ,  and 

s truc tu ring  of ch ild ren 's  activ ity  can  facilitate d ev e lo p m en t of various cognitive 

p ro c e s s e s  su ch  a s  language , and  m em ory-rela ted  p ro c e s s e s  during childhood 

(e .g .,  Bruner, 1 9 7 5 ; Rogoff, 1 9 9 0 ;  Verdonik, 1988). T he  implication of th e se  

is th a t  individuals develop  sh ared  know ledge  and  sh a red  m eaning  in social 

c o n te x t s  on th e  basis  of social p ro c e sse s .  A lthough child-child in teraction  is no t 

s tud ied  a s  o ften  a s  adult-child in teraction , severa l re s ea rc h e rs  have  a rgued  th a t  

child-child c o n te x ts  a re  cen tra l  to  th e  ch ild 's  social co n s tru c t io n  of reality 

(Azmitia & Perlm utter , 1 9 8 9 ;  D am on & Phelps, 198 9 ).  The e m p h as is  on child- 

child in teraction  is derived from P iag e t 's  (1932) notion th a t  child-child
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in teraction  is relatively sym m etrical in na tu re . T h e se  tw o  kinds of social 

in teraction  have  co n sis ten tly  been  s h o w n  to  se rv e  d ifferen t func tions  in 

ch ild ren 's  m em ory  d eve lopm en t.  Third, a  s y s te m a tic  analysis  of th e  

in te rd e p en d e n c e  o f  m em ory  p ro c e sse s  (know ledge  and  s tra teg ies )  and  social 

in teraction  is n eed ed  in th is  s tudy .

O ther s tu d ie s  m ove  a w a y  from  th e  conside ra tion  of th e  isolated  variables 

a ffec ting  ch ild ren 's  m em ory  perfo rm ance . Ins truc tions  to  th e  su b jec ts ,  

varia tions  in s tim ulus  m ateria ls, and  o th e r  a s p e c ts  of th e  experim en ta l s ituation  

c an  a ffec t  ch ild ren 's  m em ory  perfo rm ance , bu t their im pac t is clearly m edia ted  

by ch ild ren 's  previous ex p er ien ces ,  bo th  cognitive  and  social. C hildren 's  

p red isposit ions  th u s  influence their a p p ro a c h e s  to  ta sk s ,  the ir  in terpre ta tion  of 

su p p o r ts  th a t  m ay be provided, and  their ability to  u se  s tra teg ic  activities.

T he p re sen t  s tu d y  is in tended to  reconside r  s o m e  basic  a ssu m p tio n s  

a b o u t  th e  a d e q u a c y  of individual m em ory  p ro c e s s e s  (s tra teg ies  and  know ledge) 

to  desc ribe  m em ory  func tions  under social in teraction . T he levels of individual 

and  social descrip tion  will be recognized  a s  co m p lem en ta ry  d im ensions  of 

m em ory  func tions  during early childhood.

D evelopm enta l c h a n g e s  in c a te g o ry  know ledge  s t ru c tu re

M andler (1983) has  described  tw o  ty p e s  of k n o w led g e  organization: 

tax o n o m ic  organization  and  sch em a tic  o rganization . T axonom ic  organization  is 

th e  m o s t  familiar ty p e  of organization. It c o n s is ts  of a hierarchical s y s te m  of
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c a te g o r ie s  b a sed  on  asym m etr ica l  inclusion relations, w here in  a sup ero rd in a te  

te rm  o rgan izes  and  inc ludes  su b o rd in a te  c la s se s ,  for exam ple , "anim al" includes 

"dog ,"  " tiger,"  and  "lion," and  s o  on (Collins & Quillian, 1 9 6 9 ; Tulving, 1972). 

T he o th e r  ty p e  o f  o rgan ization  is th e  s c h e m a ,  a  part-w ho le  organization  of 

e lem en ts .  S c h e m a s  a re  o rgan ized  in te rm s  of variables th a t  fill s lo ts ,  w hich  are  

ins titu ted  in specific  c o n te x ts .  Scrip ts  (Nelson, 19 7 8 ; S c h a n k &  A belson , 1977) 

a re  a ty p e  of s c h e m a  rep resen tin g  e v e n t  s t ru c tu re s  and  a re  "organized  in te rm s  

of tem pora l and  cau sa l  re la tions b e tw e e n  c o m p o n en t  a c ts "  (Nelson, 1 9 8 3 ,  p. 

55).

T he traditional v iew  of ch ild ren 's  know ledge  organization  a s s u m e s  th a t  

hierarchical tax o n o m ic  ca te g o r ie s  develop  late b e c a u s e  y o ung  children lack th e  

logical inclusion re lations inheren t in th e s e  s t ru c tu re s .  A ccording to  Inhe lderand  

P iage t (1 9 6 4 ) , th e  n e c e s sa ry  un d e rs tan d in g  of part-w hole  c lass  re lations is no t 

ach iev ed  until th e  s ta g e  of c o n c re te  op e ra tio n s  a t  ag e  7 or later. Prior to  this 

s ta g e  children a re  held to  rely on infra-logical s t ru c tu re s ,  in particular on 

th e m a tic  or co m p lem en ta ry  relations, or on  com plexive  or collective groupings .

A related v iew  p ro p o sed  by M andler (1979) is th a t  children first rely on 

sch e m a tic  o rgan izations  s u c h  a s  scr ip ts  (even t s ch em a) ,  s to r ie s ,  and  s c e n e  

s c h e m a .  Young children, w h o  do no t utilize taxonom ic  re lations, rely on 

primarily co m p lem en ta ry  re la tions w hich  include bo th  functional re lations and  

s itua tional or th e m a tic  re la tions, for exam ple , "cup"  and  "milk", "chair,"  

" tab le ,"  and  "s to v e ."  The ch ild ren 's  know ledge  b ase  u n d e rg o e s  a shift from
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sch e m a tic  to  tax o n o m ic  organization . In th is  v iew , a s  in th e  traditional view , 

ca tegorica l  organization  is a developm enta l a ch ie v e m en t  of th e  early school 

y ears .  The  e ffec t  of tax o n o m ic  know ledge  s t ru c tu re s  on p erfo rm ance  on verbal 

m em ory  ta sk s  by schoo l children is well k now n . W hen  w ord  lists con ta in  a 

nu m b er of item s from  a single c a teg o ry ,  th e s e  item s tend  to  be rem em bered  

b e t te r  th a n  unre la ted  item s (e .g ., O rnste in  & Corsale , 1979).

T he traditional v iew  o f classification and  ca te g o ry  d ev e lo p m en t reflects 

th e  a ssu m p tio n  of logical organization b a sed  on  n e c e s sa ry  and  suffic ien t 

fe a tu re s  (Smith & Medin, 1 9 8 1 ) .  This a ssu m p tio n  w a s  challenged  by R osch and  

her co lleag u es  (Rosch, 1 9 7 8 ;  Rosch e t  al., 197 6 ),  w h o  p ro p o sed  th a t  natural 

lan g u ag e  ca teg o r ie s  a re  organized  around  p ro to ty p es  and  reflect family 

re sem b la n c e  principles ra ther th a n  logical s t ru c tu re s .  P ro to ty p es  a re  th e  c lea re s t  

c a s e s  of c a te g o ry  m em bersh ip , as  de term ined  by p e o p le 's  ju d g e m e n ts ,  and  th e  

b e s t  exem plars  of a c a teg o ry .  Rosch and Mervis (1975) a rgued  th a t  ca teg o r ie s  

a re  o rgan ized  in te rm s  of d ifferen t levels of inclusion and ab s trac t io n .  R osch 

and  her co lleagues  hypo thesized  th a t  tax o n o m ies  of c o n c re te  o b jec ts  include 

a basic  level, a su p ero rd in a te  level, and  a su b o rd in a te  level of ca tegoriza tion . 

At th e  basic  level, in s ta n ce s  of th e  c o n c e p t  a re  relatively similar to  e a c h  o ther. 

While basic-level exem pla rs  a re  similar to  e ac h  o the r,  th e y  a re  d ifferen t from 

c o n tra s t in g  c a te g o r ie s  a t  th e  sam e  level. For exam ple , app les  a re  readily 

d is tingu ishab le  from b a n a n a s  and  m elons. At th e  su p ero rd in a te  level, th e  

similarity a m o n g  exem plars  is less striking th a n  am o n g  basic-level ob jec ts .  Fruit,
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for exam ple , inc ludes  o b jec ts  a s  d iverse  a s  an  apple, b a n an a ,  and  p each . At th e  

su b o rd in a te  level th e re  is s o m e w h a t  g rea te r  p e rcep tua l similarity am ong  

exem plars  th a n  a t  th e  basic  level. T ha t is, while su p e ro rd in a te  c a teg o r ie s  sha re  

f e w  a t t r ib u te s  and  su b o rd in a te  ca teg o r ie s  h av e  overlapping  a t tr ib u te s ,  c a te g o ry  

re sem b lan ce  is well rep re se n te d  a t  th e  basic  level s ince  th a t  is th e  level w h ere  

in s ta n ce s  o f  th e  s a m e  c a te g o ry  sh a re  m any  a t t r ib u te s  in co m m o n  bu t are  

d ifferen tia ted  from  in s ta n ce s  of o th e r  ca teg o r ie s  a t  th a t  level. H ow ever, no t all 

levels a re  equally  useful; th e  m o s t  useful level is th e  m o s t  inclusive level a t  

w h ich  th e  s t ru c tu re  of a t tr ib u te s  th a t  a re  perceived  in th e  real world is mirrored.

Basic level c a te g o r ie s  generally  bear  single w ord  labels, sh a re  similar 

pe rcep tu a l  fe a tu re s  and  a re  a c te d  on in similar w a y s .  A lthough adu lts  m ay 

re p re se n t  s u b -c la s se s  of basic  level ca teg o rie s ,  y o ung  children s e e m  to  

r e p re se n t  th e m  holistically ra ther th an  a s  s e ts .  In c o n tra s t ,  th e  sup ero rd in a te  

te rm  of tax o n o m ic  c a te g o r ie s  com bines  o b jec t  c o n c e p ts  into inclusion 

h ierarchies . In s tan ces  of su ch  ca teg o r ie s  do  no t necessarily  sh a re  similar 

pe rcep tu a l  fe a tu re s  and  a lthough  th e y  usually have  a functional basis , th e  

func tion  m ay be very  a b s t r a c t ,  no t b a sed  on simple ac tion  re lations. The 

inclusion relation is conven tiona l,  n o t empirical; th e  sem a n tic s  of th e  language  

d e te rm in e  w h a t  is included in conven tional ca teg o r ie s .

Based on  th e  analysis  of hierarchical levels, R osch e t  al., (1976) 

h ypo th es ized  th a t  basic  level te rm s  should  generally  be th e  first c a te g o ry  te rm s  

acqu ired . Experim ents  s h o w e d  th a t  th e  first ca tego riza tions  of children are  a t



10

th e  basic  level (e .g ., CAR, DOG), w ith su b o rd in a te  (e .g .,  TAXI, COLLIE) and 

su p ero rd in a te  (e .g .,  VEHICLE, ANIMAL) developing  later. R osch and  her 

co lleagues  (1976)  found th a t  3-year-o lds could so r t  o b jec ts  a t  th e  basic  bu t not 

th e  su p e ro rd in a te  level. H orton an d  M arkm an (1980) exam ined  th e  relative 

utility of exem plar  and  linguistic inform ation for acquiring basic  and 

su p e ro rd in a te  ca teg o r ie s  by using artificial animal ca teg o r ie s .  D evelopm ental 

d iffe rences  w e re  p red ica ted  in th e  ability to  benefit  from  th e  linguistically 

specified  criteria inform ation. Young children learned ca teg o r ie s  a t  th e  basic 

level m ore easily th a n  th o s e  a t  th e  su p ero rd in a te  level. They  also  found  th a t  

linguistic inform ation facilitated acquisition of only su p ero rd in a te ,  no t basic  

level, and  only for th e  o lder children. T h ese  s tu d ie s  defined levels in te rm s  of 

m ore  and less  specific  differentia ting percep tua l fe a tu re s .  H ow ever, percep tua l 

fe a tu re s  a re  no t suffic ien t for identifying natural language  supero rd ina te  

ca teg o r ie s ,  functional inform ation being crucial a t  th is  level.

Smith and  Medin (1 981)  s ta t e  th a t  typicality is an  inverse  m easu re  of 

com plexity ; s ince  atypical item s con ta in  m ore fe a tu re s  th a n  typical ones , 

atypical item s will require longer com parison  s ta g e s .  The fa c t  th a t  typical 

c o n c e p ts  a re  learned befo re  atypical o n e s  b e co m e s  ju s t  a n o th e r  exam ple  of 

sim ple c o n c e p ts  being m as te re d  before  com plex  o n e s .  T he typicality  e ffec t  has 

been  su p p o r te d  in s tu d ie s  o f  priming e ffec ts  from  th e  c a te g o ry  te rm  (Duncan 

& Kellas, 1 9 7 8 ) ,  free  recall (Bjorklund, 1 9 8 8 ; Rabinowitz, 1984) and  c u ed  recall 

using ca tegorica l re lations for recall w h en  child-defined typical item s are  used
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(Bjorklund & T h o m p so n , 198 3 ) .  The later s tu d y  provided ev id en ce  th a t  

ch ild ren 's  p e rfo rm ance  is higher for lists of highly typical th a n  for less  typical 

c a te g o ry  item s. The reaso n  p roposed  is th a t  typical item s a re  m ore  similar to  

th e  ca te g o ry  p ro to type  th a n  less  typical c a te g o ry  item s. This literature s u g g e s ts  

in e ffec t  th a t  ch ild ren 's  first ca teg o r ie s  a re  m ade  a t  th e  basic  level and  th a t  

typical c o n c e p ts  a re  learned before  a typical, m ore com plex  o n e s ,  but 

hierarchical s t ru c tu re s  em erg e  later.

In an  a t te m p t  to  in teg ra te  th e  findings from bo th  traditional and  recen t 

c a te g o ry  re sea rch  with ev id en ce  of ch ild ren 's  e v e n t  s c h e m a  know ledge , Nelson 

(1 9 8 3 ,  1985 ) p roposed  a slot-filler model of c a te g o ry  d e v e lo p m en t.  In this 

model ca tegorica l re la tionships am o n g  item s e m erg e  from  scrip t 

re p re sen ta t io n s ,  th a t  is from  schem atica lly  o rganized  k n ow ledge . Slot-filler 

c a te g o r ie s  are  m otivated  by th e  ch ild 's  in tegration of know led g e  b a sed  on real 

world ex per ience . Slots  are  generally  given n am es  by people  w h o  tak e  part in 

th e  e v e n ts .  For exam ple , adu lts  m ay sa y  "L e t 's  pu t on you r c lo th es"  or "D on 't  

play w ith  your food ."  Then  "c lo thes"  and  "food" c o m e  to  s ta n d  for th o s e  items 

th a t  can  o ccu r  in th e  re levan t s lo ts . Slot-filler ca teg o r ie s  a re  form ed on  th e  

basis  of 'sh a re d  fu n c tio n '.  It should  be no ted  th a t  sh a red  func tion  rep re sen ts  

th e  principle of 'su b s ti tu tab il i ty ' within a fram e. M em bers  of su ch  ca teg o r ie s  

re p re se n t  a lternative  possibilities within familiar ev en ts .  This m odel further 

p ro p o se s  th a t  m ore general conven tional su p ero rd in a te  c a te g o r ie s  a re  form ed 

from th e  m erger of m ore specific  slot-filler ca teg o rie s ,  w hich  a re  n o n e th e le ss
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of a h igher level th a n  basic  level ob jec t  ca teg o rie s .  S ch em a  and  h igher-order 

c a te g o r ie s  a re  d e v e lo p m e n ta l^  related , w ith h igher-order c a teg o r ie s  em erging  

a s  slot-fillers in e v e n t  s c h e m a . The fully developed  hierarchical taxonom ic  

c a te g o ry  d ra w s  on  m e m b ers  from  different scr ip t c o n te x ts  a s  su b ca te g o r ie s ,  

o b jec ts  th a t  sh a re  th e  s a m e  function  bu t o ccu r  in d ifferen t sc r ip ts  (e .g .,  "ea t  

to a s t  for b re a k fas t ,"  " ea t  p e a n u t  b u tte r  san d w ich  for lunch") c o m e  to  be joined 

into a single c a te g o ry  w ith th e  ca teg o ry  te rm  (i.e., food). S crip t-based  

su b c a te g o r ie s  a re  com bined  into larger taxonom ic  c a te g o r ie s  a s  th e  child 

d ev e lo p s  and  learns. T hus  th e  dev e lo p m en t pro jec ted  in th is  model is from 

basic  level to  slot-filler to  taxonom ic  ca teg o ry .  Slot-filler ca teg o r ie s  a re  

h y po thes ized  to  p red o m in a te  in th e  pre-school y ea rs  w ith  sup ero rd in a te  

ca teg o r ie s ,  w h ich  reflect conven tional sem an tic  organization , em erg ing  w ith  

schoo l exper ience .

This v iew  is similar to  V y g o tsk y 's  (1962) ideas a b o u t  th e  relation 

b e tw e e n  natural " sp o n ta n e o u s"  c o n c e p ts  and  "scientific" c o n c e p ts .  V ygotsky  

believed th a t  sp o n ta n e o u s  c o n c e p ts  lacked sys tem a tic ity , while th e  primary 

ch arac te r is t ic  of scientific c o n c e p ts  w a s  their inclusion in a  hierarchically 

organ ized  sy s te m . Rather, in th e  scrip t model c o n c e p ts  are  organized  within an  

experien tia l-based  rep resen ta tiona l sy s tem , no t conce ived  a s  n o n -sy s tem a tic .

This p roposa l h as  received  empirical su p p o r t  from severa l s tu d ie s .  Nelson 

and  Nelson (1990) u sed  a c a te g o ry  production  ta sk  w ith 5- and  8-year-o lds to  

t e s t  th e  h y p o th es is  th a t  ch ild ren 's  c a teg o r ie s  are  organized  in te rm s  of slot-
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fillers. In o n e  condition  children w e re  given general c a te g o ry  ins truc tions  for th e  

c a te g o r ie s  food , c lo th e s ,  and  animals. In th e  se c o n d  condition th e y  w e re  a sk ed  

to  g e n e ra te  in s ta n ce s  for tw o  co n tex t-co n s tra in ed  ca teg o r ie s  (e .g .,  "food you 

e a t  a t  b reak fas t/ lunch") .  T here  w a s  a  significant condition by a g e  in teraction  

in th e  nu m b er of in s ta n ce s  p roduced : 5 -year-o lds gave  m ore item s in th e  

c o n tex t-co n s tra in e d  condition , while 8-year-o lds p roduced  m ore in th e  general 

c a te g o ry  condition . This finding s u g g e s ts  th a t  th e  y o u n g e r  children confined  

their free  re s p o n se s  to  on e  co n tex t ,  and  th u s  c u e s  for tw o  c o n te x ts  enab led  

th e m  to  inc rease , and  in so m e  c a s e s  double , their re sp o n se s .  In c o n tra s t ,  older 

children ap p aren tly  called on  m any  c o n te x ts ,  reflecting general tax o n o m ic  

c a te g o r ie s  in th e  free  condition , and  w ere  th u s  confined  to  fe w er  in s ta n ce s  in 

th e  c o n tex t-co n s tra in e d  condition . T hus th is  exper im en t su p p o r te d  th e  v iew  

th a t  y o u n g e r  children organize  their c a te g o ry  know ledge  in te rm s  of script- 

b a se d  slot-fillers, while th e s e  co n tex t-co n s tra in ed  ca teg o r ie s  b e co m e  m erged  

a t  schoo l ag e  into b roader  su p ero rd in a te  ca teg o rie s .

Using a m em ory  ta sk ,  Lucariello and  Nelson (1985) p re sen te d  pre-school 

children w ith lists of w o rd s  c o m p o sed  of g roups  of c a te g o ry  m em b ers  for 

recall. O ne list co n s is ted  of slot-filler i tem s (lunch food, c lo th es  pu t on  in th e  

m orning, and  zoo animals), w h e re  e ac h  item fit into a familiar scrip t. A sec o n d  

tax o n o m ic  list w a s  c o m p o se d  of familiar in s ta n ce s  of b roader su p e ro rd in a te  

c a te g o r ie s  (food, c lo th es ,  and  animals). Conditions included free  recall, recall 

cu ed  w ith tax o n o m ic  c u es ,  and  for th e  slot-filler list, recall cu ed  w ith  slot-filler
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c u e s .  T he  slot-filler list w a s  superior to  th e  tax o n o m ic  list in te rm s  of both  

a m o u n t  recalled and  organ ization  of recall, and  scr ip t  c u e s  p roduced  higher 

recall th a n  c a te g o ry  c u e s .  A sec o n d  s tu d y  replicated th e s e  resu lts  and 

c o m p ared  a co m p le m en ta ry  list, c o m p o se d  of item s from  differen t ca teg o rie s  

occurring  within a single scr ip t (e .g .,  s an d w ich , cup , plate), to  th e  taxonom ic  

an d  slot-filler lists. T he  co m p lem en ta ry  list w a s  co m p arab le  to  th e  taxonom ic  

list in a m o u n t  recalled, while th e  slot-filler list w a s  superio r  in recall to  bo th  of 

th e  o th e rs .  T h e s e  resu lts  su p p o r te d  th e  in terpre ta tion  th a t  sc r ip t-b ased  slot-filler 

o rgan iza tion  guided  ch ild ren 's  m em ory  for and  organ ization  of th e  lists. 

Additionally, Siegel e t  al., (1989 ) a rgued  th a t  th e  slot-filler e f fe c t  is simply due  

to  item -to-item  high a sso c ia t io n  b e c a u s e  th e  taxonom ic  list w a s  co m p o se d  of 

i tem s low in item -to-item  a sso c ia t io n s ,  w h e re a s  th e  slot-filler list con ta ined  

i tem s high in item -to-item  asso c ia t io n s  in th e  Lucariello and  Nelson (1985) 

s tu d y .

To t e s t  th e  generality  of th e  slot-filler c a te g o ry  m odel in a cross-cultural 

p e rsp ec tiv e ,  and  to  explain th e  high asso c ia tio n  am o n g  slot-filler item s, Yu and 

Nelson (1 993) u sed  a c a te g o ry  p roduction  ta sk  and  a m em ory  ta s k  w ith  young  

K orean-speak ing  children. In th e  ca te g o ry  p roduction  ta sk ,  5-year-o lds and  8- 

year-o lds  p ro d u ced  c a te g o ry  in s ta n ce s  given either slot-filler or taxonom ic  

in s truc tions . Five-year-olds p roduced  m ore in s tan ces  in th e  slot-filler condition 

while 8 -year-o lds  p ro d u ced  m ore in th e  tax o n o m ic  condition . In th e  m em ory  

ta sk ,  first, th e  slot-filler list w a s  c o n tra s te d  with th e  tax o n o m ic  list th a t
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included th e  m o s t  typical m em b ers  of th e  ca teg o r ie s  th a t  had been  previously 

ra ted  by 5-year-old Korean children (Sung, 1986). Both high typicality  and  slot- 

filler s ta tu s  co n tr ib u te  to  high associativ ity  of item s, and  it has  been  argued  

th a t  slot-filler e f fec ts  a re  d u e  simply to  associativ ity . T hus  if children perform  

a t  a h igher level w ith  th e  slot-filler th a n  th e  m o s t  typical item list, it provides 

fu r ther su p p o r t  for th e  m odel. S eco n d , inter-item la tencies  within a ca teg o ry  

w e re  ob ta ined  for bo th  list ty p e s  to  t e s t  th e  a ssu m p tio n  th a t  slot-filler 

organ ization  is m ore a cce ss ib le  to  recall and th u s  p ro d u ce  sh o r te r  la tencies  th an  

general tax o n o m ic  organization . As p red ica ted , for th e  5-year-o lds slot-filler 

ca te g o r ie s  led to  superio r  recall, higher levels of organization  and  sh o rte r  

la tenc ies  th a n  tax o n o m ic  c a te g o r ie s  in free  and  cu ed  recall conditions , and  also  

led to  inc reased  recall w h e n  scrip t c u e s  w ere  provided.

In th e  8-year-o lds, th e re  w e re  no d ifferences  in to ta l item s recalled, in 

o rgan ization , and  in la tencies  b e tw e e n  th e  slot-filler and  th e  taxonom ic  

ca teg o r ie s .  T h ese  findings a re  c o n s is te n t  w ith  th e  resu lts  of th e  Lucariello, 

Kyratzis, and  Nelson s tu d y  (1992) th a t  found th a t  slot-filler ty p e  know ledge  

rem ained  significant for 7-year-o lds w h o  also  sh o w e d  conven tional form s of 

tax o n o m ic  know ledge . In th is  s tu d y  (Yu & Nelson, 1993) th e  item s on bo th  th e  

slot-filler and  th e  tax o n o m ic  list w e re  g en e ra ted  by 5-year-o lds. T h ese  lists 

include th e  m o s t  typical i tem s in th e  taxonom ic  ca teg o r ie s ,  and  th e  m o st  

f req u e n t  re sp o n se  in th e  slot-filler ca teg o rie s .  Probably bo th  th e  slot-filler and 

th e  tax o n o m ic  know ledge  a re  well estab lished  for th e  8-year-old children. The
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ca teg o r ie s  g en e ra te d  by 5-year-o lds m ay  have  b e co m e  b e t te r  e s tab lish ed  and 

ac t iv a ted  relatively au tom atica lly  in o lder ch ild ren 's  sem a n tic  m em ory  (e.g ., 

Bjorklund, 1 9 8 5 ; O rnste in  & C orsa le ,  197 9 ).  T h e se  resu lts  su p p o r t  th e  position 

th a t  hierarchical tax o n o m ic  ca tegorica l s t ru c tu re s  em erg e  and  deve lop  from  a 

co n cep tu a l  know ledge  b a se  initially organized  schem atica lly .

Recently , Lucariello, Kyratzis, and  Nelson (1992) u sed  various  ta s k s  with 

4-, 7-year-o lds, and  adu lts  to  explore  th e  e m e rg e n c e  and  th e  kinds of 

tax o n o m ic  know ledge . T hey  d istinguished  severa l fo rm s of taxonom ic  

know ledge: 'ho rizon ta l '  (e .g ., dog-cow ) and  've r t ica l '  (e .g .,  dog-animal). 

Horizontal relations included 3 ca te g o ry  ty p e s :  'slot-filler, ' 'co nven tiona l 

s u b c a te g o ry '  b a sed  on co n stra in ed  an d /o r  an  arbitrary  cultural g ro u p s ,  and  

'co n v en tio n a l su p e ro rd in a te '  b ased  on unco n stra in ed  func tion . Results  sh o w e d  

p reschoo le r  taxonom ic  know ledge  to  be res tr ic ted  to  slot-filler ca teg o rie s .  

C onventional horizontal re la tions and  vertical tax o n o m ic  k n ow ledge  em erg ed  

w ith  ag e .  A lthough 7-year-o lds  d isplayed g rea te r  know led g e  of taxonom ic  

relation in th e  ca te g o ry  production  ta s k  and  w ord  a sso c ia t io n  ta sk ,  th ey  

incorpora ted  slot-filler ca teg o r ie s  into larger c a te g o ry  s t ru c tu re s .  In th e  forced- 

cho ice -p ic tu re  ta sk ,  bo th  g roup  of children s h o w e d  th e m a tic  over taxonom ic  

and  slot-filler relations. T hus  slot-filler c a te g o r ie s  co n tin u ed  to  play an 

organizational role in th e  s t ru c tu re  of tax o n o m ic  ca teg o r ie s .

Additional ev id en ce  in su p p o r t  o f  th e  slot-filler m odel h a s  been  reported  

in Nelson (1 9 8 8 ) , Krakow and  Blewitt (1989), R osner and  Sm ick (1989) , and
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Sell (1992) , using d ifferen t parad igm s including recall, c a te g o ry  production , 

w ord  asso c ia t io n ,  and  fo rced  picture  cho ice .

In su m m ary , th e s e  s tu d ie s  offer su p p o r t  for N e lso n 's  developm enta l 

h y p o th es is .  Y oung ch ild ren 's  p e rfo rm ance  su p p o r ts  th e  notion th a t  slot-filler 

re p re sen ta t io n s :  (a) a re  derived from e v e n t  -b ased  exper ience ; and  (2) se rve  as  

th e  basis  of a b s t r a c t ,  hierarchical tax o n o m ic  s t ru c tu re .

T he  a b o v e  findings m ay be in te rpre ted  in te rm s  of a th eo ry  of th e  

d ifferentia tion b e tw e e n  sem a n tic  and  co n cep tu a l  s t ru c tu re  in long-term  m em ory  

(Nelson, 1 9 8 2 ,  1986). S em an tic  m em ory  d ra w s  on  c o n ce p tu a l  organization and 

th e  sc r ip t-b ased  slot-filler ca teg o r ie s  a re  likely to  e n te r  into sem an tic  

o rganization  a s  th e  first an d  m o s t sa lien t c a te g o ry  s t ru c tu re s .  Hierarchical, 

taxonom ically  b a sed  c a te g o r ie s  a re  m ore a b s t r a c t  and  a d v an c e d  sem an tic  

s t ru c tu re s  th a t  d ra w  on and  organize  th e  first co n tex t-de r ived  ca teg o rie s ,  and 

th u s  th e y  a re  less  developed  in th e  y o u n g e r  child. A ccordingly, th en ,  with an 

inc rease  in ag e ,  ch ild ren 's  m em ory  pe rfo rm an ce  for lists of categorically  related 

i tem s inc rease  (e .g .,  O rnste in  & C orsale , 1979).

Until n ow , th e  d eve lopm en ta l re sea rch  has  clarified a num ber of issues  

th a t  relate  to  th e  acquisition  and d ev e lo p m en t of c a te g o ry  organization  based  

on  e v e n t  rep resen ta tiona l s tru c tu re ,  it is n eed ed  m ore  c o n c e rn s  a b o u t  th e  

im portance  o f slot-filler c a te g o r ie s  in older ch ild ren 's  fully d eve loped  hierarchical 

tax o n o m ic  c a teg o r ie s .  T he  slot-filler c a te g o ry  h y p o th es is  p red ic ts  th a t  w h en  

lists a re  c o m p o se d  of sc r ip t-b ased  ca teg o r ie s  in c o n tra s t  to  b roader categorica l



18

s tru c tu re s ,  recall and  o rganization  of material to  be rem em b ered  by preschool 

children is im proved, and  taxonom ic  re lations will be  ev iden t for o lder children. 

Y et it is im portan t to  keep  in mind th a t  th is  d o e s  no t imply th a t  ev en t-b a se d  

re la tions will be  n o n e x is ten t  in older ch ild ren 's  know ledge  s t ru c tu re .  In th e  

Lucariello, Kyratzis, and  Nelson s tu d y  (1992) slot-filler s t ru c tu re  rem aines  in th e  

7-year-o lds , and  in th e  Yu and  Nelson s tu d y  (1993) 8-year-o lds  s h o w  no 

d iffe rences  in m em ory  pe rfo rm an ce  b e tw e e n  th e  slot-filler an d  th e  taxonom ic  

c a teg o r ie s .  If e v e n t-b ase d  relations ex is t  in older ch ild ren 's  know ledge  

s tru c tu re ,  w h a t  kind of fe a tu re s  of th e  slot-filler c a te g o ry  will a f fe c t  older 

ch ild ren 's  m em ory  p e rfo rm ance?  M ore s tu d y  is n eed ed  to  exp lore  th e  role of 

slot-filler c a te g o r ie s  in older ch ild ren 's  m em ory  s tru c tu re .  T he generality  of th e  

slot-filler e f fe c t  n e e d s  to  be  te s te d  fu r ther in various  children o f  d ifferen t cu lture  

b ack g ro u n d s  and using d ifferen t lan g u ag es  in their social co n tex t .

The c o m p o n e n ts  of m em ory  d ev e lopm en t:  s tra teg ie s  and  know ledge

1. S p o n ta n e o u s  u se  of m em ory  s t ra teg ie s

T he earlier s tu d ie s  o f  m em ory  s t ra teg ie s  c o n ce n tra te d  m ostly  on school- 

ag e  children. R ecen t re sea rch  h as  given m ore a t ten t io n  to  s tra teg ic  behav iors  

in p re sch o o le rs  w ith  th e  resu lts  th a t  th e  traditional v iew  o f y o u n g  ch ild ren 's  

m em ory  p rocess ing , o n ce  described  a s  "involuntary ,"  "n o n s tra teg ic ,"  "pre- 

opera tional ,"  and  "produc tion-defic ien t"  had to  be revised.

R ecen t s tu d ie s  have  sh o w n  surprising m nem onic  c o m p e te n c e  by young
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children. A lthough  th e  b enef its  of m nem on ic  s t ra teg ie s  on recall have  typically 

n o t b een  o b se rv ed  until a b o u t  ag e  6, th e  ac tivation  of m nem onic  s t ra teg ie s  in 

re sp o n se  to  th e  ins truc tion  " to  rem em ber"  h av e  b een  d e m o n s t ra te d  a t  ag e  4  

(Sodian, S chne ider ,  & Perlm utter , 1 9 8 6 ) .  Even todd le rs  a s  y oung  a s  18- 

m onths-o ld  have  b een  o b se rv ed  to  em ploy  s tra tegy-like  behav ior w h en  

in s truc ted  in a naturalis tic  se t t in g  to  rem em b er  a t o y 's  location (Deloache, 

C assidy , & Brown, 198 5 ) .  Along th e  s a m e  lines, W ellm an (1988) a rgued  th a t  

ev en  4 -year-o lds  a re  truly s tra teg ic  in m em ory  ta s k s  in th e  following s e n se s :  

th e y  em ploy  s t ra teg ie s  deliberately  w ith th e  intention of helping th em se lv e s  

rem em b er ,  their u se  of s t ra te g ie s  is f req u en t ,  and  th a t  th e  s t ra teg ie s  are 

s ignificant in explaining y o u n g  ch ild ren 's  cognitive  p e rfo rm ance . This s u g g e s ts  

th a t  p re sch o o le rs  c an  be c red ited  w ith  having m nem onic  s tra teg ie s ,  y e t  are 

su ch  nov ices  to  th e  ta sk  o f  rem em bering  th a t  their s t ra teg ie s  a re  m ore faulty 

th a n  e ffec t ive . T h ese  findings challenge  prev ious  claims th a t  y oung  children 

c a n n o t  b e h av e  stra teg ica lly  on m em ory  ta sk s .  H ow ever  th e  relation b e tw ee n  

y o u n g  ch ild ren 's  s t ra teg ic  capabilities, and  th e  s tra teg ic  reperto ire  th a t  is 

o b se rv ed  in th e  e lem en ta ry  schoo l y e a rs  is poorly u n d e rs to o d  (Ornstein, Baker- 

W ard , & N aus, 1988).

In o rder to  facilita te  th e  considera tion  of behavioral s tra teg ie s  within the  

y o u n g  ch ild 's  reperto ire  th a t  m ight re p re se n t  de libera te  m nem onic  activities, 

ex p e r im en ts  u sed  simplified ta s k  se t t in g s  (e .g ., Heisel & Ritter, 1 9 8 1 ; W ellman, 

Ritter, & Flavell, 197 5 ).  In general, th e  child w a s  a sk ed  to  rem em b er an
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o b je c t 's  location, and  could m e e t  th e  ta s k  d e m a n d s  w ith su ch  simple nonverbal 

m nem onic  m ed ia to rs  a s  tou ch in g  a hiding place or marking a location w ith  a 

cu e  provided by th e  exper im en ter .  The u se  of su c h  sim ple recognition 

parad igm s d e m o n s t ra te d  th a t  ev en  3-year-o lds  can  s h o w  ev id en ce  of de liberate, 

planful behav io r in th e  p e rfo rm an ce  of m em ory  ta sk s  (Flavell & W ellman, 

197 7 ) .

A lthough  th e  u se  of sim ple ta sk  se t t in g s  has  con tr ibu ted  significantly to  

th e  u n d e rs tan d in g  of y o u n g  ch ild ren 's  capac itie s  to  p repare  intentionally for a 

m em ory  d e m an d ,  th e y  hav e  no t fo cu sed  a t ten tio n  directly on th e  dev e lo p m en t 

of m em ory  s tra teg ie s .  T he  highly specific  n a tu re  of m any  of th e s e  ta s k s  does  

no t facilita te  th e  exam ination  of th e  behav iors  th a t  children o ften  u se  in 

a t te m p tin g  to  rem em ber. T he  simple verbal and  nonverbal behav io rs  th a t  young  

children m ay  th e m se lv e s  g e n e ra te  a s  m nem onic  m ed ia to rs  a re  no t readily 

e n c o m p a s s e d  in m any  m em ory-for-location  parad igm s. T h ese  simple behav iors  

could reflect rud im entary  fo rm s of th e  m em ory  s t ra teg ie s  used  by older 

su b jec ts .  H ence , their ex p ress io n  by y oung  children m ay c o n s t i tu te  a point of 

origin for investigations  of th e  d e v e lo p m en t of m em ory  s tra teg ie s .

M any re sea rc h e rs  hav e  s h o w n  th a t  children b e co m e  m ore  proficient in 

s p o n ta n e o u s ly  genera ting  s t ra teg ie s  for sorting  and  retrieving inform ation a s  

th e y  g ro w  older (Chi, 1 9 8 3 ;  Kail & H agen, 1 9 7 7 ;  O rnste in , 197 8 ) .  H ow ever, 

less  inform ation directly  exam ining  de liberate  m em orization in y o u n g e r  children 

has  b een  co llec ted . C o n seq u en tly ,  relatively little is know n  a b o u t  th e
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em erg en c e  and  d e v e lo p m en t of m em ory  s t ra teg ie s  during early childhood (Naus 

& O rnstein , 1983 ). In simplified ta s k  s itua tions , children a s  y o u n g  a s  3 y ears  

of ag e  have  been  s h o w n  to  exhibit intentional m em ory  behav io r (e .g .,  Acredolo, 

Pick, & Olson, 1975 ). T he  a s s e s s m e n ts  of ch ild ren 's  m e tam em o ry  have 

indicated th a t  young  children (4-year-olds) have  acqu ired  th e  c o n c e p t  of 

m em orization a s  an  ac tive  p ro c e ss  requiring deliberate  activ ity  (Wellman & 

J o h n s o n ,  1979).

R esearch  by Baker-W ard, Ornstein , & Holden (1984) w a s  c o n d u c te d  on 

th e  d ev e lo p m en t of m em ory  s t ra teg ie s  by identifying th e  ch ild 's  early  a t te m p ts  

a t  m em orization, exam ining th e  behavioral ex p re ss io n  an d  m nem onic  

e f fec t iv en ess  of th e s e  early e fforts  in de liberate  rem em bering , an d  exploring 

c h a n g e s  in s p o n ta n e o u s  m nem onic  activity  during early ch ildhood . Four-, 5-, 

and  6-year-o lds w ere  s h o w n  a s e t  of to y s  and  in s truc ted  in th re e  different 

conditions: (a) T arge t-R em em ber (told to  do any th ing  to  rem em b er  a  specified 

s u b s e t  of th e  ob jec t  nam es),  (b) Target-P lay (told to  be cer ta in  to  play w ith a 

specified s u b s e t  of th e  ob jects) , and  (c) Free-Play (simply told to  play w ith th e  

ob jects). The resu lts  of th is  s tu d y  are  th a t  nam ing th e  stimuli and  visual 

inspection  w ere  m ore f req u e n t  in th e  T arge t-R em em ber condition  a t  all a g es ,  

and  m anipulating and playing w ith th e  stimuli w e re  m ore  f req u e n t  in bo th  o f th e  

play conditions . For th e  y o u n g e r  children, various s t ra te g ie s  w e re  o n c e  again 

ineffective, or faulty; recall differed ac ro ss  th e  ins truc tion  cond itions  only for 

th e  6 -year-o lds, no t for th e  4- and 5-year-olds. This resu lt s e e m s  to  indicate
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th a t  ch ild ren 's  activ ity  period behav iors  reflected a se r ious  and  ev en  s tu d io u s  

a p p ro a ch  to  th e  m em ory  ta s k  and  s u g g e s t  th a t  y oung  children th e m se lv e s  

em ploy  intention in m em ory  ta sk s .  H ow ever, y o u n g  children rarely em ploy  

so p h is t ica te d  s t ra teg ie s  s u c h  a s  sem an tic  organ ization  sp o n tan e o u s ly .  If y o ung  

children are  u n a w are  of th e  function  o f  in ference  in k n ow ledge  acquisition , th e y  

will n o t  u n d e rs tan d  th a t  de liberate  encod ing  of inform ation a b o u t  th e  

re la tionships  b e tw e e n  item s to -b e -rem em b ered  will facilita te  a m em ory  ta sk .  

T hey  will rely on  th e  inform ation given ra ther th a n  go beyond  th e  information 

in the ir  s t ra te g y  e ffo rts .  This claim is found  in th e  re sea rch  on  p re sch o o le rs '  

u n d e rs tan d in g  and u se  of cu ing  s tra teg ie s .

Deliberate u se  of cu ing  s t ra teg y  requires an  u n d e rs tan d in g  th a t  in th e  

a b s e n c e  of d irec t pe rcep tu a l  ev id en ce  a p iece  of sem an tica lly  re la ted  ev id en ce  

c an  func tion  a s  so u rc e  of know ledge . A lthough ev en  4-year-o lds  so m etim es  use  

th is  s t r a te g y  in th e  p repara t ion  for fu tu re  retrieval w h e n  c u e s  and  ta rg e ts  are  

sem an tica lly  closely a s so c ia te d  (e .g ., Geis & Lange, 197 6 ),  th is  s e e m s  to  be 

d e p e n d e n t  on th e  s t re n g th  of th e  a ssoc ia tion  b e tw e e n  c u e  and  ta rg e t .  T hus  

p re sch o o le rs '  cu ing  behav io rs  m ay reflect an  au to m a tic  reaction  to  high 

assoc ia tiv ity  b e tw e e n  c u e  and  ta rg e t  ra ther th a n  a de liberate  s t ra te g y  

(Bjorklund, 198 5 ) .  H ow ever, Beal (1985) found th a t  e v en  4- to  5-year-o lds are  

a w a re  o f so m e  of th e  basic  requ irem en ts  for retrieval c u e s ,  th a t  is, a  c u e  should  

be a s so c ia te d  w ith  th e  ta rg e t  item.

Of c o u rse ,  th e  p re sch o o le r 's  u se  of s t ra teg ie s  is qu ite  u n so p h is t ica ted
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co m p ared  to  th a t  of th e  sch o o l-ag e  child. T hrough  th e  p reschoo l and  school 

y ears ,  children u se  s t ra te g ie s  m ore effectively  (Baker-Ward, O rnste in , & Holden, 

1 9 8 4 ) ,  and  th e y  a b an d o n  w e a k  s tra teg ie s ,  su ch  a s  looking an d  single-w ord 

rehearsa l,  in favor of m ore  pow erfu l o n es ,  s u ch  a s  ca tegoriza tion  b a sed  on 

m eaning  and multi-word rehearsa l (Ju st ice , 1 9 8 6 ; G u tten tag ,  O rnste in , & 

S iem ens , 1987).

Y oung ch ild ren 's  s tra teg ic  rem em bering  is particularly a p p a re n t  in ta sk s  

w h e re  rem em bering  itself is obviously  ins trum enta l, th a t  is, in o rder to  a g e t  a 

to y  and  play w ith it. If th is  is true , it s u g g e s ts  th a t  general s tra teg ic  failures 

w h e n  th e y  o c cu r  (i.e., th e  a b s e n c e  of any  deliberate  ap p ro a ch  to  th e  task) m ay 

o ften  be m otivational failures. The m em ory  t e s t  used  simply did no t e n g a g e  th e  

ch ild 's  s tra teg ic  problem -solving.

H ow ever, s tra teg ie s  and  know ledge  a re  no t so  easily  d icho tom ized . One 

th ing  th a t  in c rease s  is know led g e  of effective  inform ation handling p ro ced u res ,  

a t  leas t within th a t  dom ain . T h a t  is, s t ra teg ie s  for rep resen ting , retrieving, and 

utilizing information of a particular so r t  a re  part of th e  know led g e  acquired  in 

know led g e  acquisition. T he s am e  com plex  in teraction  b e tw e e n  s tra teg ie s  and  

know led g e  holds in th e  p reschoo l y ea rs  a s  well.

2. N onstra teg ic  e f fe c ts  of th e  know ledge  b a se

A ck e rm an 's  (1987) desc rip tions  model fo c u se s  solely on non s tra teg ic  

a s p e c ts  of m em ory , s t re ss in g  th e  in teraction of know ledge  b a se  and  functional
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cap ac ity  in a form of co n tex t- in te rac t iv e  p ro cess in g .  T he  n a tu re  and  

organization  o f th e  k n o w led g e  b a se  is cen tra l  to  co n tex t- in te rac t iv e  p rocess ing  

b e c a u s e  it a f fec ts  h o w  spec ific  a c u e  c an  be  and  h o w  specific  a c u e  m u s t  be 

effective .

A ckerm an  fo c u sed  primarily on d eve lopm en ta l is su e s  sh o w in g  h o w  

fe a tu re s  a s so c ia te d  w ith a c o n c e p t  b e co m e  m ore  s trong ly  in teg ra ted  w ith  age . 

He s u g g e s ts  th a t  a s  m ore and  m ore co n n ec t io n s  a re  m ad e  b e tw e e n  units of 

inform ation in m em ory , and  th e  s t ru c tu re  form ed by th e  in te r-co n n ec tio n s  of 

th a t  inform ation in c rease s  in com plexity , th e re  will be g re a te r  o p p ortun ity  for 

th e  au to m a tic  ac tiva tion  of rich and  e lab o ra te  a sso c ia t io n s .

Lange (1973) no ted  th a t  c lustering  in children o f p reschoo l and 

e lem en ta ry  schoo l ag e  involved th e  recall of s tim ulus  m ateria ls  th a t  w e re  both  

categorica lly  and  a ssoc ia tive ly  re la ted . W hen  he p re sen te d  6- and  1 1-year olds 

w ith  ca tegorica l item s th a t  w e re  no t s trong ly  in te rc o n n ec ted ,  th e  resu lts  w ere  

th a t  a b o v e -c h a n c e  c lustering  w a s  no t ob ta ined  in th e  children; only th e  15- 

year-o lds  in L an g e 's  sam p le  d e m o n s tra te d  a s ignificant d e g re e  of c lustering . 

T h e se  findings led Lange (1 9 7 3 ,  1978) to  a rg u e  th a t  c a te g o ry  c lustering  in 

p re a d o le sc en t  m ay  be au tom atica lly  de te rm ined  by th e  a sso c ia t iv e  s t ru c tu re  of 

th e  m ateria ls , no t by ca tegorica l  o rganization . One possib le  rea so n  for th e  

pow erfu l im pac t th a t  a ssoc ia tiv ity  has  on organ ization  is th a t  a ssoc ia tive ly  

re la ted  item s re p re se n t  p rees tab lish ed  units  in a ch ild 's  s e m a n tic  m em ory . T hat 

is, a sso c ia t iv e  re lations a re  readily ac tiva ted  (com pared  to  ca tego rica l  relations)
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by y o u n g  children, w ith  c lustering  in recall b a sed  on  s u c h  re lationships 

rep resen tin g  n o n s tra teg ic  (i.e., relatively au to m atic  p rocess ing ) .

Bjorklund and  his co lleag u es  (Bjorklund, 1 9 8 8 ; Bjorklund & B uchanan,

19 8 9 )  a s s e s s e d  ch ild ren 's  acquisition  and  generalization of an  organizational 

s t r a te g y  for s e t s  o f  typical and  atypical i tem s over rep e a te d  trials. Levels of 

recall and  c lustering  w e re  g rea te r  for th e  s e t s  of typical th a n  atypical items, 

w ith  ag e  d iffe rences  being m o s t  a p p a re n t  for th e  a typical item s. Children w ere  

a lso  c lassified accord ing  to  organizational s t ra te g y  on e a c h  trial, s ep a ra te ly  for 

th e  typical and  atypical item s using th e  dual criterion o f  being classified as  

s tra teg ic  if th e y  had a t  leas t  one  long in tra-ca tegory  c lu s te r  (three w o rd s  or 

more) an d  fa s t  w ith in -ca tego ry  inter-item  la tencies . The 3, 5, 7 g rade  children 

w e re  tra ined  to  u se  an  organizational s t ra te g y  on s e t s  of e ither typical or 

a typical item s. The resu lts  o f  training w e re  th a t  th e re  w e re  no g rad e  d ifferences  

in th e  p e rc e n ta g e  of children classified a s  s tra teg ic  for th e  typical item s by th e  

final training trial. H ow ever g rade  d iffe rences  w e re  a p p a re n t  for th e  atypical 

item s. T hey  concluded  th a t  using highly typical item s m ak es  th e  training of a 

s t r a te g y  eas ie r  and  th e  generalization of th a t  s t ra te g y  m ore  likely.

Bjorklund 's (1985) a rg u m e n ts  p lace  th e  k n ow ledge  b a se  in a central 

position  in th e  exp lana tion  o f  age-re la ted  c h a n g e s  in s t r a te g y  u se .  Bjorklund and 

his co lleag u es  (Bjorklund & J a c o b s ,  1 9 8 5 ;  Bjorklund & Z em an , 1 9 8 2 ,  1983) 

hav e  a rgued  th a t  prior to  a d o le sc e n c e ,  ch ild ren 's  organizational activities c an n o t  

be v iew ed  as  s tra teg ie s .  T hey  s u g g e s t  th a t  th e  e f fe c ts  of th e  know ledge  base
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upon  y o ung  ch ild ren 's  m em ory  p e rfo rm ance  a re  involuntary  or au to m atic  

(H asher & Zacks, 1 9 7 9 ; S chne ider  & Shiffrin, 1 9 7 7 ; Shiffrin & Schneider , 

1 9 7 7 ) ,  requiring little of th e  ch ild 's  a t ten tio n  or planful behav iors .

In s tudy ing  th e  n o n s tra teg ic  e f fec ts  of know ledge  b a se ,  Bjorklund (1987) 

looks a t  tw o  basic  ty p e s  a s  b e tw een - i tem  and  within-item  e ffe c ts .  B etw een- 

item e ffe c ts  refer to  th e  encod ing  of relational inform ation w hich  bring varying 

a m o u n ts  of s t ru c tu re  and  organization  to  th e  know led g e  b a se .  For exam ple , 

ev en  a s  early a s  first g rade , children exhibit high levels of recall and  c lustering  

for c la s s m a te s '  n am es  w ith o u t  show ing  any  a w a re n e s s  of using s tra teg ie s  

(Bjorklund & Z em an, 198 3 ) .  This te n d e n c y  reflec ts  th e  relatively au to m atic  

ac tiva tion  o f  a sso c ia t iv e  relations. W ithin-item e f fec ts  refer to  e laborative  

en cod ing  of individual item s in m em ory  in d ep en d en t o f  organizational e f fec ts .  

T he  w ider th e  varie ty  of fe a tu re s  th a t  a re  en co d e d  and  th e  richer th e  

rep resen ta t io n ,  th e  g rea te r  th e  range  of c u e s  and  inter-item relations th a t  can  

se rv e  to  elicit th a t  item. The finding th a t  so m e  ch ild ren 's  n am es  a re  m ore a p t  

to  be rem em bered  th an  o th e rs  in a c lass  recall ex p er im en t c an  be in te rpre ted  

a s  a refection  of th e s e  item -specific  e f fec ts  (Bjorklund & Bjorklund, 1985).

So far, age-re la ted  c h a n g e s  in m em ory  perfo rm an ce  a re  s e e n  a s  directly 

reflecting co rre spond ing  d iffe rences  in th e  facility w ith  w hich  re la tions in 

sem a n tic  m em ory  are  ac t iv a ted  by children of d ifferen t a g es .  W ith increasing 

language  exper ience , it is p roposed  th a t  sem an tic  c a teg o r ie s  b e co m e  b e tte r  

e s tab lish ed ,  th u s  increasing  th e  e a s e  with w hich  re la tions am o n g  item s within
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a c a te g o ry  a re  au tom atica lly  ac t iv a ted .  This inc reased  efficiency in th e  

p ro cess in g  o f c a te g o ry  inform ation resu lts  in e leva ted  levels of organization in 

m em ory  th a t  a re  v iew ed  a s  au to m a tic  ac tiva tions  of re la tions within a well- 

e s tab lish ed  c o n ce p tu a l  s y s te m .  This au tom atiza tion  is v iew ed  a s  freeing up 

additional p ro cess in g  cap ac ity  for o th e r  cognitive  activities.

T h rough  s to ry  and  list recall s tu d ie s  of scr ip t know ledge , Nelson and  her 

c o lleag u es  (Nelson & Gruendel, 1 9 8 1 ; H udson  & Fivush, 19 8 3 ;  Lucariello & 

N elson, 1985)  using real-world know ledge  sh o w e d  th a t  th e  s t ru c tu re  of 

p re sch o o l ch ild ren 's  sc r ip ts  in fluences th e  organization  of their recall of script- 

b a se d  c a teg o r ie s .  T he resu lts  s u g g e s t  th a t  p reschoo l children s ee m  to  be unable 

to  u se  e ithe r  ca tegorica l or s c h e m a tic  s t ru c tu re s  deliberately  to  organize recall. 

K indergarten  children a re  able  to  u se  bo th  s t ru c tu re s  s tra teg ica lly  while 

ca tego rica l  know ledge  im proves  over th e  a g e  s tud ied . They  a rgued  th a t  

s c h e m a t ic  s t ru c tu re s  s e e m  to  be familiar to  y oung  children and au tom atica lly  

organ ize  recall in d irec ted  m em ory  ta sk s  b e c a u s e  th e  s c h e m a  a c ts  a s  an 

a u to m a tic ,  retrieval guide; o n c e  th e  app rop ria te  s c h e m a  is ac t iv a ted ,  th e  

particular units  can  be sequen tia lly  a c c e s s e d .

In th e  s tu d y  of re co n s tru c tin g  a s c e n e  w ith 3 0  o b jec ts  a rran g ed  in a 

p an o ram a  resem bling  a to w n ,  G auvain and Rogoff (1986) s h o w e d  th a t  children 

perfo rm  b e t te r  in m ore  m eaningful m em ory  ta s k s  th a t  ta k e  a d v a n ta g e  of real- 

w orld k n o w led g e  s t ru c tu re  (i.e., know ledge  of spatial layouts), and  th a t  

ch ild ren 's  m em ory  p e rfo rm an ce  actually  declines  w h e n  formal s tra teg ie s  such
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as  rehearsa l a re  misapplied to  ta s k s  in w hich  m eaningful re la tionships se rv e  a s  

b e t te r  m em ory  o rgan izers .  An e m p h as is  on  th e  co n tex tu a l  re lations in th e  

material to  be rem em b ered  is similarly s u g g e s te d  by re sea rch  on ch ild ren 's  

m em ory  for organized  e v e n ts ,  s to ries ,  and  scr ip ts  (Mandler, 1 9 8 3 ;  Nelson, 

1986)

3. In teraction b e tw e e n  s tra teg ie s  and  know ledge

T h e se  tw o  c o m p o n e n ts  of m em o ry -s tra teg ie s  and  know ledge-are  not 

indep en d en t.  On th e  con tra ry , th e y  in te rac t w ith o n e  a n o th e r .  It is a rgued  th a t  

th e  age-re la ted  inc rease  in m em ory  p e rfo rm an ce  is largely d u e  to  th e  

d e v e lo p m en t of de libera te  m nem onic  s t ra teg ie s  for en cod ing  and  retrieval 

(Hagen, J o n g e w a rd ,  & Kail, 197 5 ) .  Y oung children s h o w  poor m em ory  ability 

b e c a u s e  th e y  do  no t sp o n tan e o u s ly  u se  th e s e  s tra teg ie s .  O rnste in  and  Naus 

(1985) have  su g g e s te d  th a t  one  of th e  w a y s  by w hich  know led g e  influences 

m em ory  p e rfo rm ance  is via th e  m ediation of particular m em ory  s tra teg ie s ,  and 

th e y  have  called for th e  joint investigation o f  s t ra teg ie s  and  know ledge.

If ag e  d iffe rences  in th e  a sso c ia t iv e  s t ru c tu re  o f th e  know ledge  b a se  can  

be rela ted  to  d eve lopm en ta l  c h a n g e s  in recall, w h a t  fa c to rs  a c c o u n t  for this  

re lationship? One possibility is th a t  a s  th e  know ledge  b a se  b e c o m e s  m ore 

articu la ted , children a re  ab le  to  utilize th e  enriched  a sso c ia t iv e  s t ru c tu re  in their 

deliberate  a t te m p ts  a t  rem em bering . This possibility w a s  explored  in th e  

ex p er im en t by Tarkin, M yers, and  Ornstein  (1985) . Children w h o  w e re  8-years-
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old reh earsed  a s  th e y  w e re  p re sen te d  e ither a  high m ean in g fu ln ess  list or a low 

m ean ing fu lness  list. They  found  th a t  8-year-o lds  reh e a rse d  and  recalled nearly 

tw ice  a s  m uch  if th e  w o rd s  w e re  highly m eaningful. In fac t,  w ith  highly 

m eaningful w o rd s ,  their pe rfo rm an ce  resem bled  th a t  o f  11- and  12-year-o lds . 

T h a t  is a l though  all of th e  w o rd s  w e re  kno w n  to  th e  children, s o m e  partic ipan ts  

reh earsed  item s th a t  elicited m any  a sso c ia t io n s .  T he  d a ta  ind ica ted  clear 

d iffe rences  in rehearsa l a s  a  function  of condition . T he  low  m ean ing fu lness  

g roup  reh earsed  fe w er  th a n  tw o  differen t item s a t  e a c h  op p o rtu n i ty  for 

rehearsa l,  w h e re a s  th e  high m ean ing fu lness  g roup  included m ore  th a n  th ree  

item s in e ac h  rehearsa l s e t ,  a value ch arac te r is t ic  o f  th a t  of 11- and  12-year 

olds.

C orsale  (1 9 7 8  in O rnste in  & C orsale , 1 979) a sk e d  5- and  8 -year-o lds  to  

g roup  item s th a t  "go to g e th e r"  or to  g roup  in p repara t ion  for recall. The list 

item s w ere  d raw n  from tax o n o m ic  ca teg o r ie s ,  bu t th e  sa lience  of th e  ca te g o ry  

exem plars  w a s  varied (typical/atypical i tem s) . While th e  8 -year-o lds  s h o w e d  th e  

te n d e n c y  to  u se  a ta sk -ap p ro p ria te  s tra teg y ,  5-year-o lds so r te d  in a taxonom ic  

fash ion  only w ith th e  highly salien t list under  ins truc tions  to  g roup  on  th e  basis  

of m eaning .

In th e  ab o v e  in s tan ces  children used  s t ra teg ie s  m ore  skillfully w h e n  th ey  

had g rea te r  know ledge  of th e  information to  be re m e m b ered .  O rns te in  (1985) 

h a s  a rgued  th a t  ev en  p resch o o le rs  can  be  deliberate ly  s t ra teg ic  in th e  c o n tex t  

of highly appropria te  m ateria ls, b ased  on th e  notion th a t  k n o w led g e  sy s te m
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facilitate th e  ex ecu tio n  of m ore  effic ien t s t ra teg ie s .

To sum m arize  so  far, th e re  a re  th re e  major a rg u m e n ts  in re sp e c t  to  

dev e lo p m en t.  First, y o u n g e r  children can  b e h av e  s tra teg ica lly  on  m em ory  ta sk s .  

S e co n d , ch ild ren 's  m em ory  involves n o n s tra teg ic  p ro c e s s e s  th a t  are  

au tom atica lly  s tim ula ted  by th e  k n o w led g e  b a se  in te rm s  of an  au tom atic  

sp read  o f ac tiva tion  in an  a sso c ia t iv e  n e tw o rk .  Third, ag e  and  ability-related 

c h a n g e s  in s t ra te g y  u se  a re  c lose ly  linked to  th e  d e v e lo p m en t of know ledge  

s tru c tu re s .  T here  is little a g re e m e n t  a b o u t  th e  m em ory  p ro c e s s e s  in re sp e c t  to  

th e  sa lience  of kn o w led g e ,  and  explicit experim enta l ins truc tion . More 

sy s te m a tic  s tu d ie s  a re  n e ed e d  to  explore: (1) H ow  d o e s  ch ild ren 's  know ledge  

c h a n g e  w ith  ag e?  It is one  th ing  to  ch arac te r ize  ch ild ren 's  k n o w led g e  a t  any  

particular ag e ,  and  a n o th e r  to  d e sc r ib e  c h a n g e s  in t h a t  know led g e  w ith  ag e  and 

exper ience ; (2) H ow  d o e s  k n o w led g e  a f fe c t  m em ory  p e rfo rm an ce?  W h a t are  

th e  cond itions  under w h ich  m em ory  m ay be driven au tom atica lly  by th e  

ac tivation  of th e  k n o w led g e  sy s te m ?  U nder w h a t  condition is th e  im pact of 

k n ow ledge  m ed ia ted  by de libe ra te  s t ra te g ie s?  In th is  co n tex t ,  it is e ssen tia l  to  

desc ribe  h o w  social in te rac tion  func tion  to  su p p o rt ,  organize , d irec t m em ory  

function .

Social in teraction

Social in teraction  a s  an  im portan t so u rc e  of m em ory  perfo rm an ce , and 

individual cognitive  g ro w th , h a s  b e co m e  a p rom inen t issue  in developm enta l
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re sea rch , su g g es t in g  th a t  m em ory  d ev e lo p m en t and  individual cognitive  

d ev e lo p m en t  c an  be a ided  by social su p p o r t  (e .g .,  Ellis & Rogoff, 1 9 8 2 ;  Ratner,

198 4 ) .

Social in teraction  c a p tu re s  well th e  e m p h as is  on  th e  bidirectional na tu re  

o f social and  cognitive  p ro c e ss e s  in d eve lopm en t.  In th e  social p ro c e ss ,  a 

p a r tn e r  c an  in c rease  o n e 's  ta sk  m otivation by energizing ex p re ss iv e  and 

com m u n ica tiv e  behavior, making th e  ta sk  a p p e a r  m an ag eab le ,  providing 

em otional su p p o r t  in a difficult s itua tion , or making a ta sk  m ore en joyable . 

T h e se  benefits  d e p en d  on tw o  or m ore  people  in teracting  within th e  c o n te x t  of 

th e  social e x c h a n g e .  At th e  s am e  tim e, a s  a cognitive  p ro c e ss ,  tw o  or m ore 

people  require goal recognition  or definition, planning of behav ior a round  th e  

goal, adop ting  effec tive  goal-re la ted  s tra teg ie s ,  m onitoring and  ch ang ing  goal- 

d irec ted  behavior, and  so  on. Social in teraction  a lso  includes bidirectional 

in fluences  b e tw e e n  social and  cognitive  p ro c e sse s .  T he  planning, m onitoring, 

m otivating, and  regulating of behavior have  to  h a p p en  on th e  in terpersonal 

plane a s  well a s  th ro u g h  in trapersonal p ro c e s s e s  (e .g .,  D am on, 198 4 ) .

T here  a re  tw o  dis tinguishable  ty p e s  of social in teraction . M any 

re sea rc h e rs  hav e  s tud ied  vertical in teraction  (rep resen ted  by adult-child 

in teraction), partly b e c a u s e  of th e  influence of V ygo tsky  (1978) (e .g .,  Bruner, 

1 9 7 5 ,  1 9 8 3 ; Rogoff, 1 9 9 0 ,  199 1 ).  T h ese  re sea rc h e rs  a s s u m e  th a t  one  

m em b er (i.e., th e  d eve loped  person) co n tin u es  to  be  m ore  cap ab le  th an  th e  

o th e r  (i.e., th e  developing  individual) a t  every  m o m e n t  of in teraction . The o th e r
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ty p e  o f in teraction  is th e  horizontal in teraction  (as in child-child in teraction). The 

notion of child-child implies in te rac t ions  o f  equal s ta tu s .  R esearch  inspired by 

P iaget (1932) has  em p h as ized  th e  role o f  co n trad ic t ion , especially  by child- 

child, in prom oting individual cognitive  res truc tu ring . T h e se  tw o  kinds o f  social 

in teraction  have  c o n s is ten tly  b een  s h o w n  to  se rv e  d ifferen t fu n c tio n s  in 

ch ild ren 's  deve lopm en t.

1. The role of adult-child in teraction .

M ost co n tem p o ra ry  re sea rc h e rs ,  w orking  from  V ygotsk ian  a ssu m p tio n s  

(e .g .,  Bruner, 1 9 7 5 , 1 9 8 3 ;  Ellis & Rogoff, 1 9 8 2 ;  W er tsc h  e t  al., 1980 ) have  

exam ined  th e  im pact of adult-child in teraction  on  ch ild ren 's  d ev e lo p m en t.  From 

B runer 's  (19 7 5 , 1990) no tions  of 'sca ffo ld in g ' to  N ew m an , Griffin, and  C o le 's  

(1989) c o n c e p t  of 'ap p ro p r ia t io n ' and  R ogoff 's  (1 9 8 6 ,  1 990)  c o n c e p t  of 

'gu ided  partic ipa tion , ' all th e  s tu d ie s  c ited  entail e labo ra tions  of th e  c o n c e p t  of 

zone  of proximal dev e lo p m en t.

V y g o tsk y 's  (1978) ideas  h av e  se rv ed  a s  a  so u rc e  o f  inspiration for this  

pe rsp ec tiv e , th ro u g h  his s u g g e s t io n  th a t  individual cognitive  d ev e lo p m en t  is 

em b ed d e d  in a socio-cultural en v iro n m en t th a t  p rov ides  too ls  for thinking and 

p a r tn e rs  w h o  are  skilled in th e  u se  of su c h  too ls ,  by in troducing  th e  c o n c e p t  of 

'zo n e  of proximal d e v e lo p m e n t . '  V ygo tsky  (1987) defined  th e  zo n e  of proximal 

d e v e lo p m en t a s  " the  d is ta n c e  b e tw e e n  th e  ac tu a l  dev e lo p m en ta l  level a s  

de te rm ined  by in d ep en d e n t  problem  solving and  th e  level of potential
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d ev e lo p m en t a s  d e te rm ined  th ro u g h  problem  solving under  adu lt gu idance  or 

in collaboration w ith  m ore  cap ab le  p eers"  (p .86). V ygo tsky  a rgued  th a t  

ch ild ren 's  in teraction  w ith  o th e rs  in th e  zo n e  of proximal d ev e lo p m en t provides 

children w ith  th e  o p p o rtun ity  to  carry  o u t  cognitive  p ro c e s s e s  jointly th a t  are  

m ore ad v an c e d  th a n  th e y  could m a n ag e  independen tly , and  th a t  th is  joint 

p ro c e ss  se rved  a s  th e  basis  for ch ild ren 's  s u b s e q u e n t  in d ep en d en t effo rts . This 

transition  from  other- to  self-regulation is th e  hallmark of V y g o tsk y 's  app ro ach . 

A daptive  "give and ta k e"  in a zone  of proximal d e v e lo p m en t b e tw e e n  adu lt and 

child prov ides  s t ru c tu re  for n e w  ta s k s  w h e n  it is n e ed e d ,  b u t  it a lso  involves 

sub tle  d e m a n d s  th a t  s t re tc h  th e  ch ild 's  c o m p e te n c e  and  influence th e  even tua l 

incorporation  of th e  ex ternal help into th e  ch ild 's  o w n  thinking p ro c e sse s .  M any 

re sea rc h e rs  (e .g .,  Brown & Ferrara, 1 9 8 5 ;  Bruner, 1 9 8 5 ;  Ellis & Rogoff, 1982) 

have  tried to  infer th e  zone  of proximal d e v e lo p m en t and  to  a s s e s s  empirically 

h o w  interaction occurring  within th is  zone  p ro m o tes  self-regulation.

A landm ark s tu d y  c o n d u c te d  by Ninio and  Bruner (1978) d em o n s tra ted  

a s e q u e n c e  of in teraction th ro u g h  th e  p reschoo l y e a rs  th a t  p repare  middle-class 

children for literacy. In th is  inquiry, th e y  ca ta lo g u ed  th e  sh ifts  in parental 

a t te m p ts  to  "scaffo ld"  the ir  ch ild ren 's  partic ipation in reading bed tim e s to ries  

before  th e  children had a t ta in ed  literacy. At first, p a re n ts  w e re  found  to  e n g ag e  

their children in th e  in teraction  by ask ing  th e m  to  label ob jec ts  dep ic ted  in 

p ic tu res , o f ten  supplying th e  a n sw e r  bu t a sk ing  for confirm ation  (e .g .,  "It 's  a 

ball, right?") in th e  c a s e  of children w ith  limited vocabu la ries .  T hrough  th e
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p ro c e ss  of scaffolding, Ninio and  Bruner report,  o b jec ts  and  e v e n ts  in s to r ies  

w e re  re la ted  to  ch ild ren 's  o w n  p o s se s s io n s  and  ex p e r ien c e s .  As a  resu lt  o f  th e  

carefully m odu la ted  in teraction  during s to ry  reading p a re n ts  w e re  found  to  

enab le  children to  e n te r  th e  p ro c e ss  of telling and  reading s to r ie s  long before  

th e y  w e re  able to  do  so  on  their o w n . Again, a form  of in te rm enta l functioning  

is v iew ed  a s  occurring  before  children a re  able to  ta k e  ov e r  a ta s k  on  th e  

in tram enta l p lane, and  th e  transition  from  inter- to  in tram enta l function ing  is 

v iew ed  a s  a basic  m ech an ism  for intellectual d ev e lo p m en t.  H ow ever, th e  

majority of re se a rc h e s  have  no t included a s s e s s m e n ts  of ch ild ren 's  abilities 

prior to  in teraction  (e .g ., Brown & Ferrara, 1 9 8 5 ; Ellis & Rogoff, 1 9 8 2 ; Ninio 

& Bruner, 1978). If one  d o e s  no t e s tab lish  th e  low er b o u n d a ry  o f  th e  zone  of 

proximal dev e lo p m en t,  th a t  is, ch ild ren 's  in d ep en d en t  c o m p e te n c e  prior to  th e  

in teractive  se ss io n ,  in teractive  e f fec ts  a re  difficult to  eva lu a te .

A ccording  to  V y g o tsk y 's  theo ry , all higher m ental fu n c tio n s  deve lop  in 

th e  c o n te x t  of social in teraction . R em em bering  can  be v iew ed  a s  an  activity  

th a t  is a t  first jointly carried o u t  by p a ren t  and  child, th e n  later perfo rm ed  by 

th e  child a lone. Children m ay  internalize th e  p ro c e ss  o f  retrieving inform ation 

from m em ory  th ro u g h  participation in pa ren t-gu ided  c o n v e rsa t io n s  a b o u t  p a s t  

ex p er ien ce  (Eisenberg, 1 9 8 5 ; Lucariello, 198 7 ) .  By providing p ro b es  and  

p rom pts  for children in th e  form of q u es t io n s ,  children c a n  th e n  u se  th is  

s t ru c tu re  to  rem em b er information in their c o n v e rsa t io n s .

T here  have  been  a num ber of su g g e s t io n s  th a t  social in teraction  can
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s u p p o r t  m em ory  d e v e lo p m en t,  and  a fe w  s tud ies  of th e  q ues tion  (Rogoff,

1 99 0 ).  R ogoff 's  c o n c e p t  o f  "guided participation" (Rogoff, 1990) is an  effort 

to  e x ten d  V y g o tsk y 's  notion of th e  zone  o f proximal d ev e lo p m en t.  S he  s t r e s s e s  

th a t  children a re  ac tive  in participating in activities w ith  g u id an ce  from m ore 

skilled people . Both participation and  gu idance  a re  m utual e ffo r ts  of children 

and the ir  p a r tn e rs  or c o m p an io n s .  Guided participation necessa r ily  involves 

su b tle  co m m unica tion  b e tw e e n  people  a s  to  w h a t  n e w  inform ation is need ed  

or app rop ria te  and  h o w  it c an  be m ade  com patib le  w ith  cu rren t  levels of skill 

and  u n d e rs tan d in g . Children and  their social p a r tne rs  build bridges from 

ch ild ren 's  cu r re n t  u n d e rs ta n d in g to  reach  n e w  un d e rs tan d in g  th ro u g h  p ro c e sse s  

inheren t in com m unica tion . The e ffec t  of guided participation is su p p o r te d  by 

severa l m em ory  ta s k s  in w hich  children, a ss is ted  by adu lts ,  s h o w e d  

im provem en t in their m em ory  perfo rm ance . Four-year-old children rem em bered  

slightly m ore item s in a free  recall ta sk  w h en  their p a re n ts  w e re  e n co u rag e d  to  

a s s is t  th e m  in learning th e  list of item s, th a n  w h e n  the ir  p a re n ts  w e re  

in s truc ted  to  p re sen t  th e  list w ithou t e laboration  a s  in s ta n d a rd  laboratory  

p ro c e d u re s  (Mistry & Rogoff, 1 9 8 7  in Rogoff, 1991 ). Five-year-olds benefitted  

from  gu id an ce  by an  ex p er im en te r  w h o  followed specific  sc r ip ts  varying in th e  

e x te n t  of g u id an ce  and  child participation in learning and  rem em bering  th e  

c a te g o ry  rationale for a s e t  o f  com m on  item s (Goncu & Rogoff, 1 9 8 7  in Rogoff,

1991 ).

The p ro c e ss  of internalization is found in th e  p ro g ress  of children in using
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ac tive  m em ory  s tra teg ie s  (Ornstein , Baker-W ard, & N aus, 1 9 8 8 ) .  At first a child 

requires  conside rab le  help in using th e  s tra teg y .  At th is  tim e information 

re levan t to  using a particular s t ra teg y  in m any  differen t c o n te x ts  b e co m es  

internalized. T hen  th e  child is able to  do  s o  under  cer ta in  limited conditions; still 

later, th e  child can  apply  th e  te ch n iq u e  in m any  c o n te x ts .  Finally, like adults , 

th e  child u se s  m any  s t ra te g ie s  flexibly and  efficiently in a w ide  varie ty  of 

s itua tions .

Relating of ch ild ren 's  early com m unica tion  and m em ory , th e  literature on 

parent-child  co n versa tiona l e x c h a n g e s  d o c u m e n ts  th e  p a re n t 's  ex p er tise  a s  a 

co n v ersa tio n a l partner.  This in teraction  is guided by th e  adu lt so  a s  to  

g u a ra n tee  su cc e ss fu l  and  e v e r  increasing  participation by th e  child. The paren t 

prov ides  com m unica tive  s u p p o r t  th a t  is calibrated  to  th e  ch ild 's  levels of 

c o m p e te n c e .  Adults lessen  and eventually  rem ove  particular fo rm s of su p p o rt  

a s  th e  child b e co m e s  able to  o p e ra te  w ith o u t  su p p o r t  or to  g lean su p p o r t  from 

o th e r  so u rc e s ,  su ch  a s  th e  physical se tt in g  or m enta l rep re se n ta t io n s  (e.g., 

F rench, Lucariello, Seidm an, & Nelson, 1 9 8 5 ; Lucariello, 1 9 8 7 ; H udson , 1990). 

P e te rs  (1986) provides a careful longitudinal analysis  of pa ren ta l  su p p o r t  and 

child participation in co llaborative  storytelling b e tw e e n  a  2-year-old and  his 

fa the r.  D eloache (1984) n o te s  th e  su p p o rtiv e  role of m o th e r 's  m em ory 

q u es t io n s  in p ic tu re-book  reading. T oddlers  w h o s e  m o th e rs  m anaged  

co n v e rsa t io n s  a b o u t  p a s t  e v e n ts  by rephrasing  and e labora ting  the ir  questions  

reco u n ted  m ore  inform ation in m ore c o h e re n t  narrative  form  severa l  y ea rs  later
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(Fivush & H udson , 1 9 9 0 ) .  R atner (1984) found th a t  m o th e r 's  m em ory-dem and  

q u es t io n s  w e re  co rre la ted  w ith  ch ild ren 's  perfo rm ance  on m em ory  ta sk s  a t  a g e s  

3 and  4 . R atner a rgued  th a t  children internalize th e  u se  of question ing  and 

retrieval c u e s  first provided by p a re n ts  in o rder to  sea rc h  their ow n  

m em ories .

2. The role of child-child in teraction.

From th e  p e rsp ec tiv e  of con tex tu a l  in fluences on  dev e lo p m en t,  peer 

in teraction  is no t s tud ied  a s  o f ten  a s  adult-child in teraction . Several re sea rch e rs  

have, n e v e r th e le ss ,  recen tly  a rgued  th a t  peer c o n te x ts  a re  cen tra l to  th e  ch ild 's  

social c o n s tru c tio n  of reality (Azmitia & Perlm utter, 1 9 8 9 ; D am on & Phelps, 

198 9 ) .

P iaget (1932) d is tingu ished  b e tw ee n  adult-child in teraction , in w hich  an 

adu lt au thority  figure con tro ls  th e  goals and  co u rse  of an  activity , and  child- 

child in teraction , in w hich  negotia tion  and  persuas ion  am o n g  equals  lead to  th e  

e laboration  of ch ild ren 's  u n d e rs tan d in g  of h o w  to  g e n e ra te  and  coo rd ina te  th e  

goals  of activity . Due to  th e  relatively sym m etrical n a tu re  of child-child 

in teraction  (i.e., relatively little cognitive  and  social d is ta n ce  b e tw e e n  peers), 

su ch  in teraction  o ften  w ould  be m ore conducive  to  cognitive  p ro c e ss  than  

w ould  m ore  a sy m m etr ic  in teraction . This em p h as is  on  sym m etrica l in teraction 

is derived from  P ia g e t 's  notion th a t  children a re  a s su m e d  to  be actively  involved 

in seek ing  o u t  and  ev en  g enera ting  d a ta  th a t  nourish th e  d ev e lo p m en t of their
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cognitive  s c h e m e s .  Sym m etrica l re lations a re  a lso  m ore likely to  p re se n t  n e w  

information in su ch  a w a y  th a t  children can  u n d e rs tan d  th e  n a tu re  o f  th e  

d isc rep an cy  b e tw e e n  their ideas and  th o s e  of o th e rs  an d  reso lve  th e  conflic t 

productively .

P iaget (1932) a lso  p roposed  th a t  social input b e co m e s  ins trum en ta l for 

cognition during th e  transition  from preoperational to  c o n c re te  opera tional 

thinking. Very fe w  re sea rch e rs  have  explored  th e  con tribu tion  of child-child 

in teraction  to  p reschool ch ild ren 's  cognitive  d eve lopm en t.  S o m e  s tu d ie s  have  

s h o w n  th a t  p reschoo l children can  solve prob lem s in teractively  (e .g ., C ooper, 

1980) and  th a t  th ey  a re  m ore  e n g ag ed  and  enjoy joint problem  solving m ore 

th a n  solitary problem  solving. In addition, so m e  ty p e s  of child-child in teraction  

a re  m ore conduc ive  to  learning th an  solitary (Azmitia, 1 9 8 8 ) ,  and  in teractive  

gains can  generalize to  p reschool ch ild ren 's  s u b se q u e n t  individual p e rfo rm ance  

(Azmitia, 1988). N everthe less ,  m any  s tu d ie s  have  failed to  p ro d u ce  ev idence  

th a t  for p reschool children in teractive  c o n te x ts  p rom ote  m ore  p roductive  

activity  or g rea te r  learning th a n  solitary s i tua tions  (Bearison e t  al., 1 9 8 6 ;  

Gauvain & Rogoff, 1 9 8 5 ; Perret-C lerm ont, 1980). T h ese  findings m ay su p p o r t  

P ia g e t 's  claim th a t  th e re  are  developm enta l c o n s tra in ts  on  child-child in teraction  

benefits .

R esearch  on child-child collaboration has  been  c o n d u c te d  by a g roup  of 

G enevan  psych o lo g is ts  (e .g ., Perret-C lerm ont, 1980). T hey  hav e  c o n d u c te d  a 

ser ies  of ex p er im en ts  to  exam ine  th e  e ffec t  of child-child co llaboration on
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logical reason ing  skills a s so c ia te d  w ith th e  Piagetian s ta g e  of co n c re te  

o p era tions :  p e rsp ec tiv e  tak ing , con se rv a tio n ,  and  so  on. M ost of th e  G enevan  

re sea rch  em p lo y s  a training s tu d y  design  in w hich  su b jec ts  a re  random ly 

a ss ig n ed  to  t r e a tm e n t  or contro l g ro u p s  in w hich  th e y  a re  e x p o se d  to  d ifferent 

social c o n te x ts .

Perret-C lerm ont (1980) s u g g e s ts  th a t  th e  child-child p ro c e ss  of active  

cognitive  reorganization  is induced  by cognitive  conflict. S he  claims also  th a t  

cognitive  conflic t is m o s t  likely to  o ccu r  in s i tua tions  w h e re  children with 

m odera te ly  d isc rep a n t  p e rsp ec tiv e s  a re  a sk ed  to  reach  a c o n s e n s u s .  The resu lts  

a re  in c reased  ability to  u se  c o n c re te  opera tional logic. It a p p e a rs  th a t  Perret- 

C le rm o n t 's  notion th a t  cognitive  conflict is th e  m edia to r b e tw e e n  ch ild ren 's  

in teraction  and  cognitive  reorganization  c an  be te s te d  b e s t  in c o n te x ts  w h e re  

o v e rt  m an ife s ta t io n s  of conflic t a re  likely. P erre t-C le rm ont 's  hy p o th es is  a b o u t  

th e  im portance  of cognitive  conflict c o m es  from  P iag e t 's  th eo ry  concern ing  th e  

role of social fa c to rs  in dev e lo p m en t.

P iaget (1970) identified four fac to rs  th a t  he believed a re  n e c e s sa ry  for 

a th eo ry  of cognitive  d ev e lo p m en t:  m atu ra tion , ex p er ien ce  w ith  th e  physical 

env ironm en t,  social ex p er ien ce ,  and  equilibration or se lf-regulation. In addition, 

P iaget c laim ed th a t  equilibration is th e  m o s t  fundam en ta l  of th e  four fac to rs .  

Child-child in teraction , and  social ex p er ien ces  in general, derive the ir  im portance  

from th e  influence th e y  c an  ex e r t  on equilibration th ro u g h  th e  in troduction of 

cognitive  conflict.
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W hen  Piaget looks a t  child-child in teraction , th e re fo re ,  he  looks for 

ev id en ce  o f disequilibrium, th a t  is, cognitive  conflict. He is no t in te res ted  in 

describ ing  or explaining social interactional p ro c e s s e s  a s  a w hole . P iag e t 's  

th eo ry  is m o s t  helpful in explaining th o s e  s i tua tions  w h e re  cognitive  conflict is 

clearly and  overtly  e x p re s se d  in ex ternal social behav iors . For Piaget, social 

in teraction  co m p le te s  cognitive  s tru c tu re s .

From a V ygotsk ian  p erspec tive , Form an (1981 in Form an & C azden,

1 98 5 ),  and  Form an and C azden  (1985) exam ined  th e  collaborative  a s p e c ts  of 

child-child in teraction . T h e se  s tu d ie s  do  no t derive from th e  Piagetian 

a ssu m p tio n  th a t  child-child in teraction  p rovokes  d is tu rb a n ce s  in individual th a t  

he or sh e  th e n  reu se s  a lone. Instead , th e y  p roceed  from  th e  a ssu m p tio n  th a t  

child-child in teraction  facilita tes  d ev e lo p m en t by enabling children to  carry  ou t 

a s p e c t s  o f  ta sk s  to g e th e r  th a t  th e y  could no t perform  alone, and  w hich  th ey  

rarely g e t  th e  c h a n c e  to  perform  w ith adu lts .

Form an (1981 in Form an & C azden , 1985)  had fourth- and  sev e n th -g rad e  

s tu d e n t s  w ork  in pairs to  perform  a " sh a d o w s "  ta sk ,  w hich  co n sis ted  of 

m atch ing  th ree-d im ensional s h a p e s  to  p ro jec ted  s h a d o w s  o f tw o-d im ensiona l 

s h a p e s  on  a s c ree n .  S h e  reported  th a t  s o m e  o f th e  d y a d s  w orked  

collaboratively , shifting roles in th e  ta sk  from  te s t e r  to  evalua to r.  Form an 

a rg u ed  th a t ,  especially  w h e n  opera ting  a s  a d yad , th e  children developed  

analytic  skills th e y  did no t d e m o n s t ra te  individually.

A lthough little re sea rch  on th e  influence of child-child in teraction  on
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m em ory  d ev e lo p m en t  has  b een  directly exam in ed , it is plausible th a t  th e  s tu d ie s  

of ch ild ren 's  peer c o n v e rsa t io n s  m ay  be helpful u n d e rs tan d in g  th e  role o f  child- 

child in teraction  in m em ory  dev e lo p m en t.  Nelson and  her co lleagues  have  

d is cu s sed  th e  role of generalized e v e n t  rep re se n ta t io n s  (script) in supporting  

ch ild ren 's  peer co n v e rsa t io n s  (Nelson & G ruendel, 1 9 7 9 ;  Nelson & Seidm an, 

1 9 8 4 ;  French e t  al., 199 1 ) .  They  s u g g e s t  th a t  very  y oung  children have 

detailed  and  w ell-s truc tu red  know ledge  a b o u t  e v e n ts  in w hich  th e y  partic ipate  

regularly, su ch  a s  eating  lunch and going to  M cD onald 's .  Nelson and  Gruendel 

(1979) reported  th a t  p reschoo l children e n g a g e  in t ru e  d ia logue w h e n  a sh ared  

know led g e  b a se  (script) ex is ts .  For exam ple , a lunch-tim e scr ip t w a s  

hy po thes ized  to  a c c o u n t  for th e  d em o n s tra t io n  of b ackground  know ledge  of 

o b jec ts  and  people  in a d ia logue b e tw e e n  tw o  4-year-old  children. S hared  scrip t 

know led g e  w a s  su g g e s te d  to  help s t ru c tu re  and  m aintain  dyadic  in teraction, 

a ck n o w le d g e  m utual u n d e rs tan d in g s ,  and  reso lve m isu n d e rs tan d in g s .  Nelson 

and  Gruendel charac te r ized  th e  d ia logue a s  ' t ru e  co m m u n ic a t io n , '  b e c a u s e  it 

w a s  said to  have  included turn  tak ing , joint c o n v ersa t io n ,  e laboration , and 

coord ination . Shared  scrip t know ledge  m ay  provide a  bridge b e tw e e n  solitary 

play and  in teractive  play by providing a c o n te x t  within w hich  e a c h  p a rtn e r  can  

m ake  con tribu tions  th a t  a re  u n d e rs tan d ab le  to  th e  o th e r  (Nelson & Seidm an, 

198 4 ) .  Similar findings hav e  b een  reported  by Furm an and  W alden  (1990).

French e t  al., (1991) s tud ied  th e  q ues tion  of h o w  children b e co m e  able 

to  c o m m u n ica te  w ith their peers .  Their h y p o th es is  is th a t  a cen tra l fac to r  in
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y o u n g  p re sch o o le r 's  (ages  tw o  to  th ree)  ability to  c o m m u n ica te  w ith their child- 

child is th e  underlying k n ow ledge  b a se  th e y  can  ac t iv a te  and  d ra w  upon. 

Original d a ta  s h o w  th a t  children a re  able to  p rac tice  talking w ith  o n e  a n o th e r  

while by p ass in g  their difficulties in taking th e  p e rsp ec tiv e s  o f th e  o th e r  and  

estab lish ing  sh a red  p resu p p o sit io n s  to  su p p o r t  th e  in te rpre ta tion  of u t te ra n ce s .  

T hey  su g g e s te d  th a t  physical s e t t in g s  th a t  elicit sh a red  know led g e  and  h en ce  

sh a red  p resupposit ions  facilitate  y o u n g  ch ild ren 's  com m u n ica tio n s  w ith  on e  

a n o th e r .  S u ccess fu l  com m unica tion  a lw ay s  involves sh ared  m eaning: draw ing  

so m e  of th is  sh a red  m eaning  from  environm enta l so u rc e s  m akes  

co m m u n ica tio n  eas ie r  and m ore  likely.

Scrip ts  provide a fram ew o rk  o f sh a red  know ledge  b e tw e e n  individuals 

a b o u t  routine s itua tions  or in teraction . Scrip ts  can  enab le  individuals to  m ake 

in fe ren ces  a b o u t  u n s ta ted  e v e n ts  and  es tab lish  roles and  goals  to  help m aintain 

com m u n ica tiv e  e x c h a n g e s .  Individuals w h o  are  familiar w ith  e v e n ts  a re  b e tte r  

able  to  g e n e ra te  c o m p o n e n t  ac tio n s  and  m ay k now  m ore a b o u t  individual's  

roles and  co m m o n  item s u sed  in su c h  e v e n ts  th a n  individuals w h o  are  less 

familiar w ith  th e s e  scr ip ts  (Chi & Glaser, 1 9 8 5 ; Nelson, 198 6 ).

Recently , severa l s tu d ie s  have  co m p ared  th e  e ffe c ts  of adult-child and  

child-child in teraction  on th e  d e v e lo p m en t of skills and  know ledge  (e.g ., 

G auvain  & Rogoff, 1 9 8 9 ; Rogoff, 199 0 ).  M ost of th is  re sea rc h  te n d s  to  t re a t  

child-child in teraction  a s  mimicking, p e rh ap s  poorly, th e  in teraction  b e tw ee n  

adu lts  and  children th a t  facilita tes  deve lo p m en t.



In Gauvain  and  Rogoff (19 8 9 ) 's  s tu d y , 5-year-o lds w orked  in d y a d s  with 

adu lts  or w ith  a g e -m a te s  to  plan ro u te s  th ro u g h  a model g rocery  s to re .  They  

found  th a t  w h e n  a dyad  (adult-child or child-child) sh ared  th e  responsibility  for 

g enera ting  th e  plan, th e  children sh o w e d  g rea te r  u se  of a d v a n c e d  planning 

w h e n  perform ing a later ta s k  a lone. Children w h o  had w orked  a lone  on  planning 

effic ient ro u te s  th ro u g h  th e  s to re  perform ed  as  well later a s  did children w h o  

had w orked  w ith peers  or w ith  their m o th e rs .  Simply having a p a r tne r  did no t 

inc rease  th e  effic iency of rou tes  p lanned by th e s e  children. H ow ever, th e  

children w h o  sh ared  decision m aking in their in teraction  w ith pa rtne rs  

perfo rm ed  b e tte r  th a n  did children w h o  had  w orked  alone and  b e t te r  th an  

children w h o  had a pa rtne r bu t had no t w orked  jointly. They  conc luded  th a t  

co o rd in a ted  in te rac tions  ra ther th a n  in d ep en d en t functioning  a p p ea rs  to  

facilitate  th e  d ev e lo p m en t of planning s tra teg ie s .

H ow ever, Dam on (1984) poin ts  o u t  adult-child and  child-child in teraction 

m ay m ake 'u n iq u e '  and  'c o m p lem e n ta ry ' con tribu tions  to  ch ild ren 's  intellectual 

d e v e lo p m en t.  In his view , adult-child in teraction  is n e c e s sa ry  for th e  ch ild 's  

d ev e lo p m en t of n e w  know ledge  and  existing social rules and  institu tions. In 

c o n tra s t ,  child-child in teraction  "can  provide a forum  for d iscovery  learning 

[and] can  in troduce  children to  th e  p ro c e ss  o f  genera ting  ideas  and  so lu tions 

w ith  equa ls"  (p .3 35 ) . D a m o n 's  a rg u m e n ts  concern ing  th e  d ifference  b e tw ee n  

adult-child and  child-child in teraction a re  g rounded  in th e  ideas o f  P iaget, th e  

th eo r is t  m o s t  o ften  ju x tap o sed  to  V ygotsky  in d iscu ss io n s  of th e  social origins
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of intellectual d eve lopm en t.

T he literature on social in teraction  ind ica tes  th a t  socio -cogn itive  conflic t 

(Piaget) and  internalization of regulation (Vygotsky) a re  tw o  dom in an t  

m ech an ism s  p roposed  to  a c c o u n t  for social facilitation of cognition . The 

similarity b e tw e e n  P iagetian and  th e  V ygotsk ian  p e rsp ec t iv e s  is in noting th a t  

bo th  of their m ech an ism s  imply s o m e  level of conflict. H ow ever, th e  tw o  

pe rsp ec tiv e s  differ in a t  leas t  tw o  im portan t w a y s .  First, V ygo tsky  a llocated  a 

m ore im portan t role to  social in teraction  th a n  Piaget. T h u s ,  for V ygotsky , th e  

problem  is to  spec ify  h o w  th e  social is tran s la ted  into t h e  individual. For Piaget, 

th e  o p p o s ite  is th e  ca se ;  th a t  is, re sea rc h e rs  in th is  trad ition  m u s t  incorpora te  

a social m ech an ism  into a th eo ry  o f  individual d e v e lo p m en t  and  explain w h y  

social conflict is m ore co n d u c iv e  to  c h an g e  th a n  nonsocia l conflict. S e co n d ,  

a lthough  Piaget claimed th a t  sym m etr ic  in teraction  is m ore  co n d u c iv e  to  

learning, V ygotsky  em p h as ized  th e  con tribu tion  of a sy m m etr ic  in teraction .

T hus , no t all social in teraction  h a s  th e  s a m e  ch a rac te r is t ic s .  T he  

in teresting  q uestion  is w h e th e r  th e re  are  sy s te m a tic  links b e tw e e n  certa in  ty p e s  

of social in teraction  and  cer ta in  ty p e s  of m em ory  c o m p o n e n ts .  Children 

partic ipate  in a varie ty  of s truc tura lly  d ifferen t re la tionsh ips  th a t  hav e  d ifferen t 

e f fec ts  on d ev e lo p m en t b e c a u s e  of th e  d ifferen t in teractional p ro c e s s e s  

charac te riz ing  th em . At th e  s a m e  tim e, children bring the ir  o w n  d eve lopm en ta l  

and  individual c h a rac te r is t ic s  to  th e s e  re la tionships. H ence , th e  p ro c e s s e s  th a t
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are  p resum ably  universal within horizontal or vertical re la tionships, by virtue of 

th e  s truc tu ra l  fe a tu re s  of th e s e  re la tionships, a lso  p o s s e s s  th e  u n iq u e n ess  and  

varie ty  of th e  children w h o  partic ipa te .

Conclusion and  h y p o th e se s

M em ory is v iew ed  th ro u g h  th e  literature rev iew ed  a s  a cognitive  activity  

e m b ed d e d  in larger social and  cognitive  ta sk s .  T hus , an  im portan t d irection in 

m em ory  d ev e lo p m en t re sea rc h  h a s  b een  to  in ves t iga te  th e  c o n te n t ,  

o rganization , and  accessib ility  of ch ild ren 's  em erg ing  k n o w led g e  s t ru c tu re s  as  

well a s  th e  in teraction  b e tw e e n  developing  m em ory  ability and  social c o n tex t .  

S tud ies  are  needed  to  de te rm ine  w h a t  kind of k n o w led g e  s t ru c tu re s  children 

bring to  th a t  exper ience  and  w h e th e r  children c an  m ake  s e n s e  of th e  s t ru c tu re  

of th e  ex p er ience  in w h a t  kind of ty p e  of social in teraction .

The goal of this  s tu d y  w a s  to  in teg ra te  th e  iso la ted  variab les  th a t  a ffec t  

ch ild ren 's  m em ory perfo rm ance  a tten d in g  to  bo th  th e  individual p ro c e s s e s  and 

social p ro c e ss e s .  On th e  individual p ro c e ss  side, th is  s tu d y  will cons ide r  th e  

deve lopm en ta l  c h a n g e s  in c a te g o ry  know ledge  s t ru c tu re  and  th e  e m e rg e n c e  of 

th e  ability to  u se  s tra teg ie s .  On th e  social p ro c e ss  s ide, th e  social c o n tex t  

d e p e n d s  on th e  ex p e r im en te r 's  ins truc tion  and  social in te rac tion . This s tu d y  is 

a s tar t ing  point in in tegrating variab les  w hich  a f fe c t  ch ild ren 's  m em ory  

d eve lopm en t.

This s tu d y  is d esigned  a s  cultural co m p ariso n . Y oung K orean-speaking
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children residing in Korea partic ipa ted  in th e  tw o  ex per im en ts .  First, th e  slot- 

filler list w a s  c o n tra s te d  w ith  a taxonom ic  list th a t  h a s  been  previously  ra ted  

and  recognized  by y o u n g e r  Korean children. S e co n d , th e re  w e re  th re e  social 

c o n te x t  cond itions  in th e  ex p e r im en t 1: (1) a  rem em b er ins truction  condition 

w h e re  children w e re  perm itted  to  u se  any  o f the ir  o w n  s tra teg ies ;  (2) a sorting 

ins truc tion  condition  w h e re  a  m em ory  ta s k  w a s  u sed  a s  a  g am e  an d  th e  

children do no t receive  any  inform ation th a t  th e y  w ould have  a m em ory  te s t ;  

(3) a s t ra te g y  instruction  condition  w h e re  children received  th e  organizational 

s t ra te g ie s  and  c a te g o ry  k n ow ledge  information a s  input.

In ex p er im en t 2, th e re  w a s  m ore fo cu s  on adu lt and  child social 

in teraction . To es tab lish  c h ild ren 's  in d ep en d en t c o m p e te n c e  an  a lone  g roup  and 

tw o  kinds of in teraction  g ro u p s  a re  co m p ared . The a lone  g roup  w a s  used  a s  a 

baseline  m easu re  of ch ild ren 's  c o m p e ten c e .

T he p re sen t  s tu d y  w a s  in tended  to: (1) spec ify  d eve lopm en ta l  c h a n g e s  

in c a te g o ry  know ledge , (2) identify th e  ch ild 's  early a t te m p ts  a t  m em orization 

and  exp lore  c h a n g e s  in s p o n ta n e o u s  organizational s t ra te g y  in th e  social 

co n tex t ,  an d  (3) d esc r ib e  th e  ch arac te r is t ic s  o f  relation b e tw e e n  ca teg o ry  

k n o w led g e  and  th e  s t ra teg ic  a t te m p ts  to  u se  th a t  information u n d e r  social 

in fluences . T h e se  main goa ls  w e re  s e t  w ith  th e  un d e rs tan d in g  th a t  m em ory  

d e v e lo p m en t  re flec ts  th e  co m p lem en ta ry  d im ensions  of individual p ro c e sse s  

and  social c o n te x t  during childhood.

General h y p o th e se s  and  specific  pred ic tions  follow:
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H ypothesis  I. T here  is a relation of ag e  to  th e  s ty les  of k n ow ledge  organization.

Prediction 1: Y ounger ch ild ren 's  (i.e., 4 -year-o lds) m em ory  perfo rm an ce  will be 

b e tte r  in th e  slot-filler list th an  tax o n o m ic  list.

Prediction 2: Older ch ild ren 's  (i.e., 7-year-olds) m em ory  p e rfo rm an ce  will sh o w  

no d ifference  b e tw e e n  taxonom ic  list and  slot-filler list b e c a u s e  

older children have  already  form ed tw o  ca teg o r ie s  in th e  sem an tic  

m em ory  s y s te m .

H ypo thesis  II. T here  is a relation of age  to  th e  u se  of s tra teg ie s .

Prediction 1: Y ounger ch ild ren 's  m em ory  pe rfo rm an ce  will be  n o n s tra teg ic  

b e c a u s e  it is th e  result of au to m a tic  p ro c e s s e s  b a sed  on their 

know ledge; y o u n g e r  ch ild ren 's  pe rfo rm an ce  will be b e t te r  in th e  

sorting  ins truc tion  and  s t ra teg y  instruction  th a n  in th e  rem em ber 

instruction.

Prediction 2; Y ounger children will be able  to  u se  s tra teg ie s  sp o n tan eo u s ly ;

y o u n g e r  children will s h o w  b e tte r  pe rfo rm an ce  in th e  rem em ber 

ins truc tion  th a n  in th e  sorting  instruc tion .

Prediction 3: Older ch ild ren 's  m em ory  perfo rm an ce  will be  n o n s tra teg ic ;  older 

ch ild ren 's  m em ory  perfo rm an ce  will be  b e t te r  in th e  sorting  

ins truc tion  and  in th e  s t ra te g y  instruction  th a n  in th e  rem em ber 

instruction .

Prediction 4: Older children will u se  s t ra teg ie s  sp o n tan e o u s ly .  By using 

s tra teg ie s ,  th e y  will have  b e t te r  p e rfo rm an ce  th a n  w ith o u t



48

s tra teg ie s ;  older ch ild ren 's  m em ory  pe rfo rm an ce  will be b e tte r  in 

th e  rem em b er instruction th an  in th e  sorting  instruc tion . Older 

ch ild ren 's  m em ory  perfo rm ance  will s h o w  no d ifference  b e tw e e n  

in th e  rem em ber instruction and  in th e  s t ra te g y  instruction .

H ypo thesis  III. T here  is a relation of ag e  an d  list variable to  instruction .

Prediction 1: Children will have  b e t te r  p e rfo rm ance  in th e  sorting  instruction  

th a n  in th e  rem em b er instruction.

Prediction 2: Y ounger children will s h o w  b e t te r  p e rfo rm ance  in th e  s t ra te g y  

instruction  th a n  in th e  sorting instruction  and  in th e  rem em b er 

ins truc tion  in th e  slot-filler list.

Prediction 3: Y ounger ch ild ren 's  m em ory  p erfo rm ance  will s h o w  no d ifference  

b e tw e e n  th e  s t ra te g y  instruction and th e  sorting  ins truction  in th e  

taxonom ic  list.

Prediction 4: Older children will s h o w  b e tte r  p e rfo rm ance  in th e  s t ra te g y

instruction  th a n  in th e  sorting  ins truc tion  and  in th e  rem em b er 

instruction  in e ither  lists.

H ypo thesis  IV. T here  is a relation of ag e  and  list variable to  social in teraction.

Prediction 1: Y ounger children will sh o w  b e tte r  pe rfo rm an ce  in th e  child-child 

in teraction  th a n  in th e  a lone  condition  in th e  slot-filler list.

Prediction 2: Y ounger ch ild ren 's  m em ory  pe rfo rm an ce  in th e  tax o n o m ic  list will 

s h o w  no d ifference  b e tw e e n  th e  child-child in teraction  and th e  

a lone  group.
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EXPERIMENT 1

M ethod

S u b je c ts . One hundred  tw e n ty  K orean children partic ipa ted  in e x p er im en t 

1. The g roup  c o n s is ted  of s ix ty  4 -year-o lds  (m ean a g e  4  y e a rs ,  3 m on ths)  and  

six ty  7-year-o lds (m ean a g e  7 y e a rs ,  1 m on ths) .  T he  four-year-old  g roup  

co n s is ted  of 28  fem ales  and  3 2  m ales, and  th e  7 -year-o lds , 2 7  fem ales  and  33  

m ales. Children w e re  s e le c ted  from  a nu rse ry  schoo l and  a public schoo l in a 

middle c la ss  urban  ne ighborhood  in D aegu, Korea. T hey  w e re  all m onolingual 

native  Korean sp ea k e rs .  T here  w e re  10  children in e a c h  of six cond itions  in 

e ach  ag e  group.

M ateria ls . Tw o recall lists of tw e lv e  pho to g rap h ic  i tem s w e re  se le c ted  a s  

t e s t  item s. All of th e  item s w ere  familiar to  nu rse ry  sch o o l children. Each 

p h o to g rap h  w a s  deve loped  on  a 3 x 5 inch card . The p h o to g ra p h s  w e re  th e n  

covered  w ith t ra n s p a re n t  c o n ta c t  p ap e r  to  p rev en t  soiling. T he  tax o n o m ic  list, 

con ta in ing  4  item s from  e a c h  of 3 tax o n o m ic  c a te g o r ie s ,  w a s  c o n s t ru c te d  on 

th e  basis  of typicality  ra ted  by 5-year-old Korean s p e a k e rs  (Sung, 1986) and 

a c a te g o ry  production  ta sk  (Yu & Nelson, 1 9 9 3 ) .  The  slot-filler list, con tain ing  

4  item s e ac h  of 3 su b ca te g o r ie s ,  w a s  c o m p o se d  o f f req u e n t  r e s p o n se s  given 

to  th re e  s u b c a te g o ry  q u es t io n s  b a se d  on th e  c a te g o ry  p roduc tion  ta s k  (Yu &
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Nelson, 1993). T w en ty  nursery  schoo l children recogn ized  th e  lists of 

p h o to g rap h s  th ro u g h  a p rocedure  of nam ing  of th e  p h o to g ra p h s  in th e  pilot 

s tu d y . The tw o  lists are  p re sen ted  in Table 1.

TABLE 1

_________________ T w o Recall Lists____________________________

T axonom ic  List

Animals: bear d og  e lep h a n t  pigeon 

Clothing: hanbok  ha t su it  u n d e rw ea r  

Food: apple  m andu  mixed noodle  kimbob

Slot-filler list

Breakfast: boiled rice eggfry  fish kimchi 

Clothing going to  school: ja ck e ts  p a n ts  so c k s  t-sh irt  

Zoo anim als: e lep h an t  lion m onkey  s e a  lion

P ro ce d u re . Each child from e a c h  a g e  group  w a s  a ss ig n e d  random ly  to  

o n e  of six experim ental conditions . T he six cond itions  in e a c h  a g e  g roup  w ere  

co m p o se d  a s  follows: tax o n o m ic  l is t/rem em ber; tax o n o m ic  list/sorting; 

taxonom ic  lis t/s tra tegy ; slot-filler lis t/rem em ber; slot-filler list/sorting; slot-filler 

lis t/s tra tegy .
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Each child w a s  te s te d  individually in a quie t room  and received a  prac tice  

trial and  perform ed  a  free recall ta sk .  Both w e re  adm in is tra ted  by th e  sam e  

exper im en ter .  Before th e  experim ental ta sk ,  a p rac tice  trial using o ther 

p h o to g ra p h s  w a s  given to  e n su re  th a t  children u n d e rs to o d  th e  ta s k  d e m an d s .

R em em ber in s tru c t io n : The ex per im en ter  g av e  th e  child th e  following 

ins truc tions  a s  t ra n s la ted  into Korean: "W e are  going to  play a g am e  of nam ing 

th e  p h o to g rap h . First, w e  a re  going to  say  th e  n am es  of so m e  p h o to g ra p h s  and 

w h en  w e  are  d one , I 'm  going to  a sk  you h o w  m any  you  can  rem em ber. So 

first, I'll s a y  th e m  and  th e n  you say  th e m ."  The ex p er im en te r  th e n  said th e  

n am e  of e ac h  p h o to g rap h  a t  th e  ra te  of one  every  3 s e c o n d s ,  allowing th e  child 

to  re p e a t  e ac h  nam e before  going on th e  n ex t  one . T he lists w e re  p re sen ted  in 

a b locked order. A fter all p h o to g ra p h s  w e re  p re se n te d ,  th e  child w a s  given 

a b o u t  3 m inu tes  to  m em orize  th e  n am es  of item s, and  th e n  th e  child received 

th e  free  recall ta sk .

Sorting in s tru c tio n : T he  exper im en ter  laid o u t  th e  p h o to g ra p h s  in random  

order p rea rranged  for e ach  su b jec t  individually and gav e  th e  child th e  following 

instruc tions: " W e are  going to  play a g am e  of se lec ting  th e  p h o to g rap h . Do 

any th ing  you  w ould like w ith  th e  p h o to g rap h s?  W e c an  se le c t  and  nam e  them . 

So. first I'll s a y  th e m  and th en  you se le c t  th e m  w ith  say ing  th e  n a m es  of 

p h o to g ra p h s ,  and  I'll a sk  th e  n a m es  of p h o to g ra p h s  and  th en  you  a n sw e r  th e  

n a m es  of th e m ."  T he  ex p er im en te r  th en  said th e  nam e  of e ac h  p h o to g rap h  a t 

th e  ra te  of on e  every  5 s e c o n d s ,  allowing th e  child to  se le c t  and  s p e a k  each
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nam e, and  a sk ed  th e  n am e of e ac h  pho to g rap h  and th e n  th e  child a n sw e re d  

before  going on th e  n ex t  o n e .  The lists w e re  called in a  blocked order. The 

ex p er im en te r  p u t e ac h  p h o to g rap h  w hich  th e  child se lec ted  and  nam ed  on  th e  

nex t tab le  in th e  b locked order. T he  child could look freely a t  th e  p h o to g rap h s  

on th e  n ex t tab le . With th e  se lec ting  and  nam ing p rocedu re  co m p le ted ,  th e  

ex p er im en te r  rem oved  all of p h o to g rap h s  on th e  n ex t tab le  and  th e  child w a s  

im m ediately  a sked  w h a t  he or sh e  rem em bered . In th e  sorting  instruc tion , a t  

th e  beginning th e  ex p e r im en te r  did no t inform th e  child th a t  he or s h e  would 

perform  th e  free  recall ta s k  a fte r  th e  selec ting  and nam ing gam e. The children 

im m ediate ly  received th e  free  recall ta sk  a t  th e  end .

S tra teg y  in s tru c tio n : The exper im en ter  laid o u t  th e  p h o to g rap h s .  Each 

row  c o n ta in ed  th e  item s from  a given c a te g o ry  with th e  o rder of c a te g o r ie s  and 

of item s within a c a te g o ry  random ly p rearranged  for e ach  sub jec t .  The 

ex p er im en te r  informed th e  child th a t  th e  child w ould receive th e  free  recall ta sk  

a fte r  th e  g am e  w a s  d o n e  and  g av e  th e  child th e  general exp lana tion  a b o u t  th e  

re lations of item s within a c a te g o ry  and th e  q u es t io n s  w hich  em p h as ized  th e  

pu rp o se  of an  organization  s t r a te g y  a s  follows: " W e are  going to  pu t to g e th e r  

th in g s  th a t  a re  similar, su c h  a s  all th e  food. It will be eas ie r  to  rem em b er ."  The 

ex p er im en te r  sh o w e d  th e  four p h o to g rap h s  of th e  food and  said th e  n am e  of 

e ac h  and  pu t th e m  on th e  n ex t  table . The ex per im en ter  said " w e 're  p u t  thing 

to g e th e r  all th e  food , a r e n ' t  w e?  I will a sk  you th e  n am e  of e ac h  p h o to g rap h  

and  th e n  you tell m e th e  n am e  of it." After check ing  th e  nam e, th e
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experim en ter  a sk ed , "W hy did w e  pu t th e s e  p h o to g ra p h s  to g e th e r? ."  The child 

gave  a n sw e rs  su ch  a s  food  or th e  similarity of th e  p h o to g ra p h s ,  and  so  on. 

C orrec t a n sw e rs  w e re  provided if th e  child did no t provide th e m . The 

ex per im en ter  sh o w e d  th e  four item s in e ac h  ca te g o ry ,  and  explained  th e  

relation of th e  item s within a c a teg o ry ,  a sk ed  th e  n am e  of e ac h  item, and  th en  

a sk ed  th e  rea so n s  for putting  th e  four i tem s to g e th e r .  After th e  exp lana tion  and 

question  a b o u t  th e  relation of item s in on e  c a teg o ry ,  th e  ex per im en ter  

co n tinued  th e  s am e  p ro ced u res  in th e  o th e r  c a teg o r ie s .  The lists w e re  called in 

a  blocked order. After all th e  p h o to g rap h s  w e re  p re se n te d ,  th e  exper im en ter  

rem oved  all o f th e m  from th e  tab le  by th e  blocked order, and  th e  child w a s  

im m ediately asked  w h a t  he or sh e  rem em bered .

In th e  free recall ta s k  w ith  all th ree  s e t s  of ins truc tions , w h e n  a  child 

s to p p ed  respond ing , additional m em ory  p ro m p ts  w e re  given until th e  child 

indicated th a t  he or s h e  could no t rem em ber an y  m ore item s. It to o k  a b o u t  9- 

10  m inu tes  per child in e ac h  o f th e  th re e  s e t s  of in s truc tions . R esp o n ses  w e re  

w rit ten  d o w n  and ta p e  recorded  in th e  o rder in w hich  th e y  w e re  provided for 

later verification by th e  experim en ter .

T here  w e re  d iffe rences  in th e  th ree  ins truc tions . W h erea s  th e  rem em b er 

and  s t ra te g y  instruction  told th e  child th a t  he  or s h e  w ould  receive  a free  recall 

ta s k  a t  th e  beginning with th e  following ins truc tions : "I 'm  going to  a sk  you 

h o w  m any  you can  rem em b er ,"  th e  sorting  ins truc tion  did no t give this
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m inu tes  to  rem em b er item s, in th e  sorting  ins truction  condition  th e  children 

p layed  w ith and  so r ted  th e  p h o to g ra p h s  w ith th e  ex p er im en te r  and  received  th e  

free  recall ta s k  im m ediately  (i.e., th e y  had no specific  memorizing time), In th e  

s t r a te g y  ins truc tion  condition , th e  ex p er im en te r  guided th e  children to  th e  

b e t te r  m em ory  p e rfo rm an ce  by su g g es t in g  c a te g o ry  know ledge  and th e  

organ ization  s t ra te g y  by q u e s t io n s  a b o u t  th e  re lations of item s within a 

ca te g o ry .  T hey  also  received  th e  free recall ta s k  instruction  im m ediate ly  a fter 

th e y  w e re  d one . So, th e  rem em b er  instruction  perm itted  th e  u se  of any  of th e  

ch ild ren 's  o w n  s tra teg ie s ,  if th e y  had th em . In th e  sorting  ins truction  m em ory  

p ro ced u re  w a s  used  a s  a play and  so rt ,  and  in th e  s t ra te g y  ins truc tion , guided 

c a te g o ry  know led g e  and  s t ra teg ie s  w e re  u sed .

Results

A 2 (age group) x 2  (list type) x 3 (instruction) factorial design  w a s  

em ployed  w ith th e  b e tw e e n -su b je c ts  variab les  partitioned by a g e  g roup  (4-year- 

olds and  7-year-olds), list ty p e  ( taxonom ic  list and  slot-filler list), and  instruction 

(rem em ber, so rting , and  s tra teg y ) .  A na lyses  w e re  carried o u t  sep a ra te ly  on th e  

to ta l  item s recalled, c lustering  s c o re s ,  and  la tencies  b e tw e e n  item s a s  

d e p e n d e n t  variab les . ARC and  RR u sed  a s  c lustering  s c o re s  and  th e  resu lts  of 

ARC p re sen t  in th e  A ppendix  A-1.

Recall. T he  m ean  n u m b er  o f  item s recalled is sh o w n  in Table 2. The
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ANOVA, co m p u te d  on  th e  to ta l item s recalled, revealed  s ignificant main e ffec ts  

of ag e  group, £ (1 ,1 0 8 )  =  2 1 3 .1 4 ,  fi <  .0 0 1 , list ty p e ,  F(1,1 0 8 )  =  2 6 .5 0 ,  fi 

<  .0 0 1 ,  instruction , £ (2 ,1 0 8 )  =  7 8 .8 3 ,  fi <  .0 0 1 ,  an  ag e  g roup  by list ty p e  

in teraction , £ ( 1 ,1 0 8 )  =  1 2 .1 4 ,  f i <  .0 0 5 ,  and  an  age  by ins truc tion  in teraction , 

£ (2 ,1 0 8 )  =  9 .5 0 ,  fi <  .0 0 1 .
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TABLE 2

M ean nu m b er of i tem s  recalled by A ge  g ro u p , List ty p e  a n d ,  

____________ Instruction  condition ( s .d .s  in pa ren th es is )______

A ge & Instruction

List tvDe R em em ber Sortina S tra te a v M ean

4-year-old

T axonom ic 5 .2 0 5 .4 0 8 .2 0 6 .2 7

( .92) ( .84) ( .79)

Slot-filler 6 .0 0 7 .2 0 1 0 .8 0 8 .0 0

( .82) (1 .23) (1 .03)

7-year-old

Taxonom ic 9 .2 0 9 .4 0 1 1 .1 0 9 .9 0

(1 .32) (1 .65) ( .74)

Slot-filler 9 .3 0 1 0 .1 0 1 1 .3 0 1 0 .2 3

(1 .89) ( .74) ( .48)

M ean T axonom ic 7 .2 0 7 .4 0 9 .6 5 8 .0 8

M ean Slot-filler 7 .6 5 8 .6 5 1 1 .0 5 9 .1 2

As c an  be s e e n  in Table 2, th e  main e f fe c t  o f  a g e  g roup  re s ts  on th e  fac t  

th a t  th e  7-year-o lds  (M = 1 0 .0 7 )  p ro d u ced  m ore  th a n  4 -year-o lds  (M = 7 .1 3 ) .
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T he main e ffe c t  of list ty p e  reveals  th a t  m ore  slot-filler item s (M =  9 .1 2 )  w ere  

p ro d u ced  th a n  tax o n o m ic  item s (M = 8 .0 8 ) .  The main e ffec t  of th e  instruction  

condition  s h o w s  th a t  th e  children w h o  received  th e  list in th e  s t ra te g y  

instruction  (M = 10 .3 5 )  p roduced  m ore th a n  in th e  sorting  ins truction  (M = 

8 .0 3 )  and  in th e  rem em ber instruction (M = 7 .4 3 ) .  S tu d e n t  N ew m an-K euls  

p o s t  hoc  t e s t  (e  <  .05) sh o w e d  no significant d ifference  b e tw e e n  th e  sorting  

ins truction  and  th e  rem em b er instruction.

Figure 1 p re se n ts  th e  ag e  group by list ty p e  in teraction . The 4-year-o lds  

p ro d u ced  m ore  in th e  slot-filler list th an  in th e  tax o n o m ic  list [F{ 1 ,54) =  5 2 .0 0 ,  

E <  .0 0 1 ] ,  w h e re a s  for th e  7-year-olds th e re  w a s  no significant d ifference  in 

th e  nu m b er o f  item s recalled in th e s e  tw o  lists.
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Figure 1. N um ber of recalled item s a s  a func tion  of a g e  in tax o n o m ic  and  

slot-filler list in teraction .

Figure 2 p re sen ts  th e  ag e  group by ins truc tion  in teraction . T he 4-year- 

o lds [£(2 ,54) =  9 9 .7 7 ,  e  <  -001], and  th e  7 -year-o lds  [£(2 ,54) =  2 0 .5 7 ,  a  <  

.001 ] respec tive ly  p roduced  m ore in th e  s t r a te g y  instruction  th a n  in th e  sorting  

ins truction  and  in th e  rem em b er  instruc tion . S tu d e n t  N ew m an-K euls  p o s t  hoc  

t e s t s  (a <  .05) sh o w e d  th a t  th e re  w e re  significant d iffe rences  b e tw e e n  th e  

s t ra te g y  instruction  and  th e  rem em ber ins truc tion , and  b e tw e e n  th e  s t ra teg y  

instruction  and  th e  sorting  instruction w h e re a s  th e re  w a s  no  significant
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d ifference  b e tw e e n  th e  re m em b er  ins truc tion  and  th e  sorting  ins truc tion  in th e  

4 -year-o lds  and  7 -year-o lds .

Number of Recalled Itema

•v.v.\
XvX\

Age

Sorting H ! Strategy■ I  Remember

Figure 2. N um ber of recalled item s a s  a func tion  of a g e  in rem em ber , sorting, 

and  s t ra te g y  ins truc tion  in teraction .

It is no ticeab le  th a t  4 -year-o lds  p ro d u ced  m ore  i tem s from  th e  slot-filler 

list th a n  from  th e  tax o n o m ic  list in e ac h  instruc tion  condition  [rem em ber: t( 18) 

=  2 .0 6 ,  a  <  .05 ; sorting: t (18 ) =  4 .0 2 ,  a  <  .0 0 1 ;  s t ra teg y :  t(1 8 )  =  6 .3 3 ,  a  

<  .001 ] w h e re a s  for 7 -year-o lds , th e re  w e re  no s ignificant d iffe rences  b e tw ee n  

th e s e  tw o  lists in e ac h  instruc tion . For th e  4 -year-o lds , th e  list ty p e  by
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instruction in teraction  [£(2 ,54) =  4 .6 9 ,  fi <  .05] reveals  th a t  for th e  slot-filler 

ty p e ,  4-year-o lds  p roduced  m ore  in th e  sorting  ins truc tion  th a n  in th e  rem em ber 

ins truc tion  (S tu d en t  N ew m an-K euls  te s t ,  fi <  .05), w h e re a s  for th e  taxonom ic  

list th e re  w a s  no significant d ifference  in th e s e  tw o  instructions . The 4-year- 

o lds p roduced  m ore in th e  s t ra te g y  instruction  th a n  in th e  sorting  instruction 

and  in th e  rem em b er instruction  in th e  tax o n o m ic  list and  th e  slot-filler list 

(S tu d en t  N ew m an-K euls  te s t ,  fi <  .05). The 7-year-o lds p roduced  m ore  in th e  

s t ra te g y  instruction  th a n  in th e  sorting  ins truc tion  and  in th e  rem em b er 

instruction  (S tu d en t  N ew m an-K euls  te s t ,  fi <  .05), w h e re a s  th e re  w a s  no 

significant d ifference  b e tw e e n  th e  rem em b er ins truc tion  and  th e  sorting 

instruction  in e ither  lists. The resu lts  of p o s t  hoc  t e s t  a re  p re sen te d  in Table 3.
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S tu d e n t  N ew m an-K euls  P o s t  h o c  T e s t  (*: p  <  .05)

A ge & T axonom ic  list Slot-filler list

Instruction G1 G2 G3 G1 G 2 G3

4-year-o lds

R em em ber (G 1)

Sorting (G2) *

S tra teg y  (G3) * * # *

7-year-o lds

R em em ber (G1)

Sorting (G2)

S tra teg y  (G3) * * * *

O rgan ization . T he  ratio o f  repetition (RR) s c o re  (Bousfield, 1 9 5 3  

in M urphy, 1979)  w a s  u sed  a s  an  index o f c lustering  in recall. F render and  

Doubilet (1974) s u g g e s t  th a t  th e  ratio of repetition index m ay  be b e t te r  th a n  

th e  o th e r  c lustering  m e a su re s  for d e tec t in g  d ev e lo p m en ta l  c h a n g e .  This 

m e asu re  a s s e s s e s  c a te g o ry  repetitions  relative to  th e  n u m b er  o f  i tem s recalled. 

This sco re  is defined a s  r/(n-1), w h e re  ' r '  is th e  n u m b er  o f  in traca teg o ry  

repetitions o b se rv ed  in recall and  'n '  is th e  to ta l n u m b er  of i tem s recalled . The
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c h a n c e  value of th e  RR for th e  se lec ted  lists is .2 1 7 ,  and  th e  m axim um  value 

is .8 7 0 .

T he ANOVA co m p u te d  on Ratio of Repetition (RR) s c o re s  revealed 

s ignificant main e f fe c ts  of a g e  g roup  [£ (1 ,108) =  1 0 9 .0 9 ,  a <  .00 1 ] ,  list ty p e  

[E (1 ,108) =  3 2 .4 6 ,  a  <  -001], ins truc tion  [£ (2 ,108) = 5 2 .9 7 ,  b  <  .0 0 1 ] ,  an 

ag e  g roup  by list ty p e  in teraction  [E(1,108) =  2 4 .6 8 ,  a  <  .0 0 1 ] ,  and  an  age  

g roup  by ins truc tion  in teraction  [E(2,108) =  5 .2 5 ,  a  <  -01]. M ean RR sco re s  

a re  s h o w n  in Table 4.
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TABLE 4

M ean sco re  of RR by Age g roup , List ty p e  an d . 

Instruc tion  condition ( s .d .s  in pa ren thes is )

Age & Instruction

List tvDe R em em ber Sortina S tra te a v M ean

4-year-old

Taxonom ic .2 5 5 .3 4 5 .5 7 8 .3 9 3

(.215) (.159) (.141)

Slot-filler .4 6 0 .5 7 2 .7 1 8 .5 8 3

(.052) (.092) (.071)

7-year-old

Taxonom ic .6 1 5 .631 .7 5 9 .6 6 8

(.058) (.075) ( .066)

Slot-filler .611 .6 6 7 .7 6 5 .681

(.083) (.063) (.088)

M ean T axonom ic .4 3 5 .4 8 8 .6 6 9 .531

M ean Slot-filler .5 3 6 .6 2 0 .7 4 2 .6 3 2

S even-year-o lds  sh o w e d  higher c lustering  (M =  .675 )  th a n  4-year-o lds  

(M = .488 ) . Children w h o  received  th e  slot-filler list (M = .632) s h o w e d  higher
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c lustering  th a n  children w h o  received th e  ta x o n o m ic  list (M = .531 ). Children 

w h o  received  th e  list in th e  s t ra te g y  ins truc tion  (M =  .7 0 5 )  sh o w e d  higher 

c lustering  th a n  children w h o  received th e  list in th e  sorting  instruction  (M = 

.5 5 4 )  and  in th e  rem em b er  ins truc tion  (M =  .4 8 5 ) .

Figure 3 p re se n ts  th e  a g e  g roup  by list ty p e  in te rac tion . The 4-year-o lds 

s h o w e d  significantly h igher c lustering  in th e  slot-filler list th a n  in th e  taxonom ic  

list [F( 1 ,54) = 3 9 .0 9 ,  a  <  .0 0 1 ] ,  w h e re a s  for th e  7 -year-o lds  th e re  w a s  no 

s ignificant d ifference  in th e  sco re  of c lustering  p ro d u ced  in th e s e  tw o  lists.
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Figure 3 . S co re  o f  c lustering  (RR) a s  a func tion  o f  a g e  in tax o n o m ic  and 

slot-filler list in teraction .

Score o f Clustering (RR)

Taxonomic list H H  Slot-filler list
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Figure 4  p re sen ts  th e  ag e  g roup  by ins truc tion  in teraction . T he 4-year- 

o lds [F(2,54) =  3 1 .3 2 ,  a  <  .00 1 ] ,  and  th e  7-year-o lds [F(2,54) =  2 3 .2 2 ,  a  <  

.001] respec tive ly  p roduced  m ore in th e  s t ra te g y  ins truc tion  th a n  in th e  sorting  

ins truc tion  and  in th e  rem em b er  instruction . S tu d e n t  N ew m an-K euls  p o s t  hoc  

t e s t s  (a <  -05) sh o w e d  th a t  for th e  4-year-o lds  th e re  w a s  no significant 

d ifference  b e tw e e n  th e  rem em b er ins truc tion  and  th e  sorting  instruction , 

w h e re a s  for th e  7-year-o lds  th e re  w a s  a significant d ifference  b e tw e e n  the  

rem em b er instruction  and  th e  sorting  instruction . For bo th  4 -year-o lds  and  7- 

year-o lds th e re  w ere  significant d ifferences  b e tw e e n  th e  s t ra te g y  instruction 

and  th e  rem em b er instruc tion , and  b e tw e e n  th e  s t ra te g y  instruction  and  th e  

sorting  instruction.
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Figure 4 .  S co re  of c lustering  (RR) a s  a  func tion  o f  a g e  in rem em b er ,  so rting , 

and s t ra teg y  instruc tion  in te rac tion .

It is no ticeab le  th a t  4-year-o lds  s h o w e d  h igher c lustering  o f  th e  slot-filler 

list th a n  of th e  tax o n o m ic  list in e ac h  ins truc tion  [rem em ber: t (1 8 )  =  3 .1 5 ,  e  

<  .0 0 5 ;  sorting: t(18) =  3 .9 0 ,  <  .0 0 1 ;  s t ra te g y :  t( 18) =  5 .1 3 ,  fi <  .001 ]

w h e re a s  for 7-year-o lds, th e re  w e re  no s ign if ican t d iffe ren ces  b e tw e e n  th e s e  

tw o  lists in e a c h  ins truc tion . For th e  4 -year-o ld s , a l th o u g h  a list ty p e  by 

instruction  in teraction  w a s  n o t ev id en t  IE(2,54) =  .7 3 2 ,  n .s ] , for t h e  slot-filler 

list 4 -year-o lds  sh o w e d  h igher c lustering  in th e  sorting  ins truc tion  th a n  in th e
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rem em b er ins truc tion  (S tu d en t  N ew m an-K euls  te s t ,  jd <  .05). For th e  

tax o n o m ic  list, h o w ev er ,  th e re  w a s  no significant d ifference  in th e s e  tw o  

ins truc tion  cond itions . The 4 -year-o lds  sh o w e d  higher c lustering  in th e  s t ra te g y  

ins truc tion  th a n  in th e  sorting  instruction  in th e  tax o n o m ic  list and  slot-filler list 

(S tu d en t  N ew m an-K euls  te s t ,  £  <  .05). The 7-year-o lds  sh o w e d  higher 

c lustering  in th e  s t ra te g y  instruc tion  th a n  in th e  sorting  ins truction  and  th e  

rem em b er  ins truc tion  (S tuden t N ew m an-K euls  te s t ,  f> <  .05), w h e re a s  th e re  

w e re  no s ignificant d iffe rences  b e tw e e n  th e  rem em b er ins truction  and th e  

sorting  ins truc tion  in th e s e  tw o  lists. The  resu lts  of p o s t-h o c  t e s t  a re  p re sen ted  

in Table  5.
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TABLE 5

S tu d e n t  N ew m an-K euls  P o s t  hoc  T e s t  (*: p <  .05)

Age & T axonom ic  list Slot-filler list

Instruction G1 G2 G3 G1 G2 G3

4-year-o lds

R em em ber (G1)

Sorting  (G2)

S tra teg y  (G3) * * # •#

7-year-o lds

R em em ber (G 1)

Sorting (G2)

S tra teg y  (G3) * * # *

L a ten c ie s . S ince it has  been  a rgued  th a t  relatively rapid c o n se c u t iv e  

recall of severa l item s from  th e  s a m e  c a te g o ry  is m ore  likely to  indicate  

s t ra teg ic  c a te g o ry  organization  th a n  th e  m easu re  o f  c lustering  co n s id e red  a lone 

(e .g .,  Bjorklund, 198 8 ),  w ith in -ca tegory  la tencies  in com p ariso n  to  b e tw ee n -  

c a te g o ry  la tencies  w e re  analyzed  to  fu r ther exam ine  th e  quality o f  ch ild ren 's  

c lustering . Latencies  b e tw e e n  consecu tiv e ly  recalled item s in th e  c a te g o r ie s  

w e re  ob ta ined  for all su b jec ts .  An o b server ,  u n a w a re  of th e  p u rp o se  of
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ex per im en t,  listening to  a ta p e  of th e  te s t ing  ses s io n ,  s ignaled la tencies  

b e tw e e n  item s by p ress ing  th e  spac ing  bar on a m ic ro co m p u te r  terminal. 

L a tencies  w e re  recorded  to  th re e  decim als  (i.e., m illiseconds), and  w e re  

classified  a s  w ith in -ca tego ry  (i.e., tw o  item s from  th e  s a m e  ca te g o ry  w e re  

recalled consecu tive ly ) or b e tw e e n -c a te g o ry  (i.e., tw o  item s from  different 

c a te g o r ie s  w e re  recalled consecu tive ly ).  Latencies  involving repetitions  and  

in trusions  w e re  om itted , a s  w e re  la tencies  in e x c e s s  of 25  s e c o n d s .  S ince all 

children had  a t  leas t  on e  b e tw e e n -c a te g o ry  la tency  and  nearly all su b jec ts  (117  

of 120) w e re  found  to  h av e  a t  leas t on e  w ith in -ca tego ry  la tency , m ean  

la tenc ies  for bo th  lists w e re  c o m p u ted  per sub jec t .

An a g e  g roup  (2) x list ty p e  (2) x instruction  condition  (3) x la tency  ty p e  

(2) ANOVA w ith  th e  last fa c to r  rep ea ted  within su b jec ts  w a s  perfo rm ed . This 

analys is  ind icated  s ignificant main e f fe c ts  of a ge  group , £( 1 ,1 0 5 )  =  5 .3 5 ,  £> <  

.05 , list ty p e ,  £ (1 ,1 0 5 )  =  5 .1 7 ,  q_ <  .05 , la tency  ty p e ,  F( 1 ,1 0 5 )  =  1 3 9 .7 3 ,  

f i <  .001 and  an  a g e  group  by list ty p e  in teraction , £ (1 ,1 0 5 )  =  4 .2 3 ,  q  <  .05 . 

M ean la tenc ies  a re  p re sen te d  in Table 6.
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TABLE 6

M ean Latencies  by  A ge g roup , List ty p e ,  Instruction  condition .

and  L atency  type  (s .d .s  in pa ren thes is )

4-vear-o lds

T axonom ic  List Slot-filler List

Instruction WIT BTW WIT BTW
R em em ber 3 .4 3 2

(1 .9 9 1 )
6 .6 4 7
(3 .891)

2 .5 2 8
(1 .345 )

4 .2 0 6
(2 .4 5 7 )

Sorting 3 .9 0 6
(1 .585 )

5 .6 7 5
(1 .395)

2 .5 5 9
(1 .125 )

4 .2 7 3
(1 .6 5 7 )

S tra teg y 3 .9 4 9
(1 .641 )

6 .9 9 3
(1 .434 )

2 .611
(1 .122 )

6 .2 0 8
(1 .8 1 9 )

7-vear-olds

R em em ber 2 .8 5 0
(1 .6 3 0 )

4 .7 2 7
(2 .364)

2 .4 4 9
(1 .0 6 8 )

4 .0 3 6
(2 .2 8 1 )

Sorting 2 .4 7 0
(1 .3 5 2 )

4 .6 7 3
(2 .918)

2 .6 0 2
(1 .138 )

3 .5 5 6
(1 .5 5 6 )

S tra teg y 2 .9 7 3
(1 .2 8 9 )

4 .6 1 7
(1 .215)

2 .8 4 3  
( .843)

2 .4 4 7
(1 .3 2 5 )

M ean R em em ber 3 .1 4 1 5 .6 8 7 2 .4 8 9 4 .1 2 1

M ean Sorting 3 .1 8 8 5 .1 7 4 2 .581 3 .9 1 5

M ean S tra teg y 3 .4 6 1 5 .8 0 5 2 .7 2 7 4 .3 2 8

Note. WIT: M ean la tencies  b e tw e e n  c o n se c u t iv e  tw o  item s from  a s a m e  
c a teg o ry .

BTW: M ean la tencies  b e tw e e n  c o n se c u t iv e  tw o  item s from  different 
ca teg o r ie s .
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As can  be s e e n  in Table  6, th e  7-year-o lds  (M = 3 .3 5 4 )  had  sh o r te r  

la tenc ies  th a n  th e  4 -year-o lds  (M = 4 .416) b e tw e e n  co n se c u t iv e ly  recalled 

i tem s within ca teg o r ie s .  Children w h o  received  th e  slot-filler list (M =  3 .3 6 0 )  

had  sh o rte r  la tencies  th an  children w h o  received  th e  tax o n o m ic  list (M = 

4 .4 0 9 ) .  Children had sh o r te r  la tencies  of w ith in -ca tego ry  (M =  2 .9 3 1 )  th an  

b e tw e e n -c a te g o r ie s  (M =  4 .8 3 8 ) .

S u b s e q u e n t  exam ina tion  reveals  th e  a g e  by list ty p e  in te rac t ion . T he  4- 

year-o lds  had sh o rte r  la tenc ies  in th e  slot-filler list th a n  in th e  tax o n o m ic  list 

[£(1 /51) =  1 0 .1 7 ,  p. <  .0 0 5 ] ,  w h e re a s  for th e  7-year-o lds  th e re  w a s  no 

significant d ifference  in th e  la tencies  in th e s e  tw o  lists.

Distribution of S u b je c ts  c lassified a s  S tr a te g ic . T he  eva lua tion  of 

ch ild ren 's  s tra teg ic  o rgan ization  is b a sed  on individual d iffe ren ces  w ith in  g roups  

and  th u s  provides inform ation th a t  is res tr ic ted  to  g ro u p s  o f  children. To 

c lassify  individuals a s  being  s tra teg ic  or n o t  s tra teg ic ,  Bjorklund (1 9 8 8 ;  

Bjorklund & B uchanan , 1 9 8 9 )  h a s  recen tly  p ro p o sed  th a t  th e  joint inc idence  of 

(a) a t  leas t one  in traca teg o ry  c lu s te r  of th re e  or m ore  i tem s and  (b) fa s te r  m ean  

w ith in -ca tego ry  in teritem  la tenc ies  th a n  m ean  b e tw e e n -c a te g o ry  interitem  

la tencies .

H ow ever, a child w h o  d isco v e rs  th e  ca tego rica l s t ru c tu re  o f  a  list and  

deliberately  beg ins  to  s e a rc h  for th e  item s o f o n e  c a te g o ry  in his or her o w n  

sem a n tic  m em ory  m ay p ro d u ce  very  long w ith in -ca tego ry  la ten c ie s  w h e n
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looking for additional item s of a retrieved c a teg o ry .  T h ese  long w ith in -ca tegory  

la tencies  will be  th e  resu lt o f  a very  well-controlled s tra teg ic  behavior, bu t m ay 

lead to  s lo w er  w ith in -ca tego ry  la tencies  th a n  b e tw e e n -c a te g o ry  la tencies . Thus, 

to  identify th e  te n d e n c y  of very  long w ith in -ca tegory  la tenc ies  in th e  within- 

c a te g o ry  la tencies ,  th e  d ifference  a m o n g  th e  m ean s  of th e  w ith in -ca tegory  

la tencies  (i.e., fa s te r  w ith in -ca tego ry  la tencies  vs . s lo w er  w ith in -ca tego ry  

la tencies) w a s  te s t e d  a c ro ss  5 9  su b jec ts  (fifteen 4 -year-o lds  an d  forty-four 7- 

year-o lds). The resu lts  reveal th a t  only tw o  4-year-o lds  (1 slo t-filler/sorting: t  

=  2 .2 3 ,  £  <  .10 ; 1 ta x o n o m ic /s t ra teg y :  t  =  2 .2 6 ,  jd <  .10) sh o w e d  

s ignificant d iffe rences  a m o n g  th e  m ean s  of th e  within c a te g o ry  la tencies ,  but 

th e s e  children sh o w e d  fa s te r  m e an s  for w ith in -ca tegory  la tenc ies  th an  for 

b e tw e e n -c a te g o r ie s .  The o th e r  children (thirteen 4-year-o lds  and  forty- four 7- 

year-olds) s h o w e d  no significant d ifference  (a <  .10) am o n g  th e  m e an s  of th e  

w ith in -ca tego ry  la tencies . So, th e s e  resu lts  s u g g e s t  th a t  th e  fa s te r  within- 

c a te g o ry  interitem  la tencies  would  be th e  controlled s tra teg ic  behav io r and  can  

be  used  a s  a s t ra teg ic  criterion. T he resu lts  of th e  t e s t  o f m ean  c o m p ar iso n s  

p re s e n t  in A ppendix  B.

T hus , in th is  s tu d y , for ch ild ren 's  s tra teg ic  u se  of c a te g o ry  organization , 

su b je c ts  w e re  c lassified a s  behav ing  s tra teg ica lly  if (a) their c lustering  sco re  is 

reliably a b o v e  c h a n c e  (i.e., a t  leas t 1 SD ab o v e  th e  c h a n c e  level), and  (b) they  

s h o w  fa s te r  m ean  w ith in -ca tego ry  interitem la tencies  th a n  m ean  b e tw ee n -  

c a te g o ry  interitem  la tencies .  Figure 5 p re se n ts  th e  p e rc e n ta g e  of children
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classified a s  s tra teg ic  on th e  basis  of th is  criteria.
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Figure 5. N um ber of su b jec ts  classified a s  s tra teg ic  in rem em b er ,  so rting , and 

s t ra teg y  instruction .

T he  proportion of su b jec ts  classified a s  s tra teg ic  w a s  s ignificantly  higher 

in th e  s t ra te g y  instruction th a n  in th e  sorting  ins truc tion  and  in th e  rem em ber 

ins truc tion  (overall: 18 o u t  of 4 0  or 4 5 %  vs. 6  o u t  of 4 0  or 1 5 %  v s . 3 o u t  of 

4 0  or 7 .5 % ;  X2 [2] =  1 8 .0 7 ,  ja <  .0 0 1 ) .  T he  7-year-o lds  w e re  m ore  a p t  to  be 

classified  a s  s tra teg ic  th a n  th e  4-year-o lds  (overall: 2 3  o u t  of 6 0  or 3 8 %  vs. 4  

o u t  of 6 0  or 7 % ; X2 [1] =  1 7 .2 5  fi <  .0 0 1 ) .
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Noticeably , th e  proportion  of 4-year-o lds  classified a s  s tra teg ic  w a s  

significantly higher in th e  slot-filler list th a n  in th e  taxonom ic  list (overall: 4  o u t  

of 3 0  or 1 3 .3 3 %  vs . 0  o u t  of 3 0  or 0 % ; X2 [1 ] =  4 .2 9 ,  j) <  .05) w h e re a s  th e  

p roportion  of 7-year-o lds c lassified  a s  s tra teg ic  w a s  no t significantly  d ifferent 

in th e s e  tw o  lists. T he  proportion  of 7-year-o lds classified a s  s t ra teg ic  w a s  

higher in th e  s t ra te g y  instruction  th a n  in th e  sorting  ins truction  and in th e  

rem em b er  ins truc tion  (overall: 3 o u t  of 2 0  or 1 5 %  vs. 5 o u t  of 2 0  or 2 5 %  vs. 

15 o u t  of 2 0  or 7 5 % ; X2 [2] =  1 7 .4 8 ,  a  <  .001) w h e re a s  th e  proportion  of 

4 -year-o lds  c lassified a s  s tra teg ic  w a s  no t significantly d ifferen t in th e s e  

ins truction  cond itions .

As Bjorklund (1988) has  a rg u ed , children c lassified a s  s tra teg ic  on 

a v e rag e  should  s h o w  higher levels of recall th a n  n o n s tra teg ic  su b jec ts  if th e  

c lassification  criteria a re  m eaningful. T hus, co m p ar iso n s  w e re  m ad e  b e tw ee n  

s tra teg ic  and  n o n s tra teg ic  su b jec ts .  S ince only 3 of 7-year-o lds in th e  

rem em b er  ins truction  w ere  classified a s  s tra teg ic ,  th e s e  a n a ly se s  w e re  

res tr ic ted  to  th e  sorting  ins truc tion  and th e  s t ra te g y  ins truc tion  o f  th e  

ex per im en t.  A 2 (age) X 2 (list type) X 2 (s tra teg ic  s ta tu s )  analys is  of va riance  

on th e  recall d a ta  in th e  sorting  instruction  p re se n ts  in Table  7.
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TABLE 7

Mean levels o f Recall in the Sorting instruction as  

Function o f Children's Strategic sta tu s. A ae. and List type

S tra tea ic

W  V V M  i y y j _ r ^ y |

S tra tea ic  s ta tu s  

children Non s tra tea ic children

T axonom ic  List

4-year-o lds ■ (N =  0) 5 .4 0 (N == 10)

7-year-o lds 1 2 .0 0 (N =  2) 8 .7 5 (N = 8)

Slot-Filler List

4-year-o lds 9 .0 0 (N =  1) 7 .0 0 (N = 9)

7-year-o lds 1 1 .0 0 (N =  3) 9.71 (N =  7)

Note. The m axim um  possib le  sco re  in e ach  cell is 12.

The ANOVA c o m p u te d  on th e  to ta l item s recalled revealed  significant 

main e f fe c ts  of a g e  g roup , F(1 ,33) =  1 0 9 .9 2 ,  ja <  .0 0 1 ,  list ty p e ,  F(1 ,33) = 

1 3 .7 7 ,  a  <  .0 0 5 ,  s t ra teg ic  s ta tu s ,  F(1 ,33) =  2 6 .6 5 ,  a  <  .0 0 1 ,  a list ty p e  by 

s tra teg ic  s ta tu s  in teraction , F{ 1 ,33) =  4 .5 7 ,  a  <  -05.

S u b s e q u e n t  exam ination  of th e  list ty p e  by s tra teg ic  s ta tu s  in teraction  

reveals  th a t  in th e  tax o n o m ic  list th e re  w a s  a significant d ifference  b e tw e e n  

s tra teg ic  and  n o n s tra teg ic  s ta tu s  w h e re a s  in th e  slot-filler list th e re  w a s  no
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significant d ifference  in th e s e  tw o  lists. It is n o te w o r th y  th a t  w h e re a s  7-year- 

o lds p roduced  m ore  in th e  s t ra teg ic  s ta tu s  th a n  in th e  n o n s tra teg ic  s ta tu s  in th e  

tax o n o m ic  list [F(1,9) =  1 9 .4 4 ,  g  <  .0 0 5 ] ,  and  slot-filler list E ( 1 , 9) =  1 8 .0 3 ,  

g  <  .005 ]  only o n e  4-year-o ld  sh o w e d  a s  s tra teg ic  s ta tu s  in th e  slot-filler list.

A 2 (age) X 2 (list type) X 2 (s tra teg ic  s ta tu s )  ana lys is  o f  va riance  on  th e  

recall d a ta  in th e  s t ra te g y  condition  p re sen te d  in Table  8.

TABLE 8

M ean levels o f  Recall in th e  S tra teg y  ins truc tion  a s  

Function  o f C h ild ren 's  S tra teg ic  s t a tu s .  A a e .  and  List type

S tra tea ic  s ta tu s  

S tra tea ic  children Non s t ra te a ic  children

T axonom ic  List

4-year-o lds . (N = 0) 8 .2 0  (N =  10)

7-year-olds 1 1 .2 5  (N =  8) 1 0 .2 5  (N =  2)

Slot-Filler List

4 -year-o lds 1 2 .0 0  (N =  3) 1 0 .2 9  (N =  7)

7-year-o lds 1 1 .4 3  (N =  7) 1 1 .0 0  (N =  3)

Note. T he  m axim um  possib le  sco re  in e ac h  cell is 12.
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T he ANOVA co m p u te d  on th e  to ta l item s recalled revealed  significant 

main e f fec ts  of ag e  group, F( 1 ,33) =  1 1 .8 9 ,  a  <  .0 0 5 ,  list ty p e ,  F(1 ,33) = 

3 5 .4 9 ,  a  <  .0 0 1 ,  s tra teg ic  s ta tu s ,  F(1 ,33) =  2 3 .6 9 ,  a  <  -001 , an  a g e  by list 

ty p e  in teraction , F(1 ,33) = 5 .2 3 ,  a  <  *05.

S u b s e q u e n t  exam ination  of th e  a g e  by list ty p e  in teraction  reveals  th a t  

th e  4 -year-o lds  p roduced  m ore  in th e  slot-filler list th a n  in th e  taxonom ic  list 

w h e re a s  for th e  7-year-o lds th e re  w a s  no significant d ifference  b e tw e e n  th e s e  

tw o  lists. It is n o te w o rth y  th a t  in th e  slot-filler list th e  4 -year-o lds  p roduced  

m ore  in th e  s t ra teg ic  s ta tu s  th an  in th e  n o n s tra teg ic  s ta tu s  [F( 1,9) =  1 4 .4 0 ,  

a  <  .01 ] w h e re a s  for 7-year-o lds th e re  w e re  no significant d iffe rences  b e tw ee n  

th e  s tra teg ic  s ta tu s  th a n  th e  n o n s tra teg ic  s ta tu s  in th e  tax o n o m ic  list and  slot- 

filler list.

D iscussion

T he resu lts  of Experim ent 1 s h o w  th a t  under all in s truc tions  th e  y ou n g er  

children s h o w e d  b e t te r  pe rfo rm an ce  in m em ory  and  organ ization  and sh o rte r  

la tencies  for th e  slot-filler list th a n  for th e  tax o n o m ic  list. T h e se  findings 

s u p p o r t  th e  v iew  th a t  sc r ip t-b ased  slot-filler c a teg o r ie s  a p p e a r  to  hav e  a s trong  

influence on y o ung  ch ild ren 's  m em ory  pe rfo rm an ce  (Nelson, 1 9 8 3 ,  1985).

M ore in terestingly , for th e  7-year-o lds, th e re  w e re  no d iffe rences  in to ta l 

i tem s recalled, o rganization , and  m ean  la tencies  b e tw e e n  th e  slot-filler and  th e  

tax o n o m ic  lists. T h e se  findings a re  no t in co n sis ten t  w ith  th e  o th e r  s tu d ie s  of
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th e  slot-filler ca teg o ry .

The slot-filler c a te g o ry  h y p o th es is  p red ic ts  th a t  tax o n o m ic  re la tions will 

be e v iden t to  th e  older children, bu t th is  prediction d o e s  n o t imply th a t  slot-filler 

know ledge  s t ru c tu re s  will be  n o n ex is ten t  in th e  older children. S o m e  re sea rch  

sh o w e d  th a t  schoo l-aged  children w e re  ab le  to  u se  their s c h e m a s  m ore  flexibly 

w h e re a s  p reschoo le r  a p p ea red  to  be  sch em a-b o u n d  (Greenfield & S c o tt ,  1 9 8 6 ;  

Lucariello, Kyratzis, & Nelson, 1992) . In th e  cu rren t  s tu d y , it m ay be th e  c a se  

th a t  bo th  th e  slot-filler and th e  taxonom ic  know ledge  a re  well e s tab lish ed  for 

th e  7-year-o lds b e c a u s e  th e  ca te g o ry  item s, recognized  by 4 -year-o lds , have  

b e co m e  b e t te r  e s tab lished  and ac tiv a ted  relatively au tom atica lly  in older 

ch ild ren 's  sem an tic  m em ory  (e.g ., Bjorklund, 1 9 8 5 ; O rnste in  & C orsale , 1979), 

and  tw o  recall lists w e re  given a s  p h o tog raph ic  stimuli w h ich  a re  m ore  salien t 

th a n  le tter stimuli.

This te n d e n c y  can  be explained by tw o  basic ty p e s  of e ffec t :  b e tw ee n -  

item e f fec ts  and  w ithin-item  e ffec ts  (Bjorklund, 198 7 ).  Y ounger children have  

be tw een - i tem  e f fe c ts  in th e  slot-filler k n ow ledge  s t ru c tu re ,  th a t  is, th e y  can  

e n c o d e  relational inform ation am ong  item s in th e  slot-filler k n o w led g e  s tru c tu re .  

Older children have  b e tw een -i tem  e f fe c ts  in th e  taxonom ic  k n o w led g e  s t ru c tu re  

and  within-item  e f fec ts  in th e  slot-filler k n ow ledge  s tru c tu re ,  th a t  is, th e y  can  

e n c o d e  relational information a m o n g  item s in th e  tax o n o m ic  know ledge  

s t ru c tu re  and  have  e laborative  encod ing  of individual item s o f slot-filler 

know ledge  s t ru c tu re  in d e p e n d e n t  of organizational e f fec ts ;  for exam ple , sa lien t
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n a m es  are  m ore  a p t  to  be rem em bered  th a n  o th e rs .  The 7-year-o lds  w h o  

received  s t ra te g y  ins truc tion  sh o w e d  a ceiling e f fe c t  in th e  nu m b er of recalled 

item s (taxonom ic  list: M  =  1 1 .1 0 ;  slot-filler list: M  =  1 1 .3 0 ) .  T hus, th e  

sa lience  of and  familiarity w ith  th e  individual item s of slot-filler know ledge  

s t ru c tu re  m ight a f fec t  o lder ch ild ren 's  m em ory  p erfo rm ance . T he  resu lts  also 

s u p p o r t  th e  h y p o th es is  th a t  older children had b egun  to  form  taxonom ic  

s t ru c tu re s  w ith  item s for w h ich  th e y  already had slot-filler k n ow ledge  s tru c tu re .

T here  w a s  an in teraction  b e tw e e n  ag e  and c a te g o ry  k n o w ledge , and 

ins truc tions . For y o u n g e r  and  older children th e  s t ra te g y  instruction  provided 

b e t te r  m em ory  p e rfo rm an ce  for bo th  tax o n o m ic  k n ow ledge  and  slot-filler 

k now led g e  th a n  did th e  o th e r  ins truc tions . This result s u p p o r ts  th e  V ygotskian 

v iew  th a t  adu lt gu id an ce  c an  facilitate th e  d e v e lo p m en t of m em ory-rela ted  

p ro c e ss e s .  Specifically, e v en  given th e  s t ra te g y  instruction , th e  4-year-o lds  

s h o w e d  b e t te r  pe rfo rm an ce  in th e  slot-filler list th a n  in th e  tax o n o m ic  list. This 

resu lt  implies th a t  th e  slot-filler know ledge  s t ru c tu re  a lready  d eve loped  in the  

y o u n g e r  children m ay be n e c e s sa ry  for b e t te r  m em ory  p e rfo rm an ce  on  th e  basis 

of social p ro c e sse s .

More interestingly , w h e re a s  y o u n g e r  children s h o w e d  no d ifference  

b e tw e e n  th e  rem em b er  an d  th e  sorting  ins truc tion  in th e  tax o n o m ic  list, th ey  

s h o w e d  b e t te r  p e rfo rm an ce  in th e  sorting  ins truction  th a n  in th e  rem em ber 

ins truc tion  in th e  slot-filler list. The resu lts  s u g g e s t  th a t  th e  sorting  p rocedure  

did no t facilitate recall and organization on th e  tax o n o m ic  list, bu t did on th e
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slot-filler list. This finding is im portan t b e c a u se  it h a s  been  s h o w n  th a t  th e  

sorting  p rocedure  is effec tive  in recovering s to red  item s to  th e  e x te n t  th a t  it 

helps to  c o n n e c t  th e  re la tions am ong  item s. In th is  s tu d y , w h e n  th e  child is 

given a  slot-filler fram e as  a sorting p rocedure , it h a s  a facilitative e ffec t  on th e  

m em ory  perfo rm ance . This finding is c o n s is te n t  w ith th e  resu lts  of previous 

s tu d ie s  th a t  indicate  th a t  cuing by slot-filler n am es  e n h a n c e s  recall for young  

children while th e  cuing by taxonom ic  n am es  d o e s  no t (e .g .,  Lucariello & 

Nelson, 1985 ).

Only four of 6 0  y o u n g e r  children w ere  classified a s  s tra teg ic ,  specially 

one  4-year-old in th e  sorting/slot-filler list condition and  th re e  4-year-o lds  in th e  

s tra tegy/slo t-filler list condition . H ow ever, s u b s e q u e n t  exam ination  of th e  

m ean ing fu lness  of th e  s t ra teg ic  c lassification criteria (recalled item s in s tra teg ic  

s ta tu s  vs. recalled item s in non s tra teg ic  s ta tu s )  s h o w e d  th a t  4-year-o lds  

p roduced  m ore of th e  slot-filler item s in th e  s tra teg ic  s ta tu s  th a n  in th e  

n o n s tra teg ic  s ta tu s  in th e  s t ra te g y  instruction condition . A lthough it s e e m s  

th re e  4 -year-o lds  w e re  classified a s  having s tra teg ic  s ta tu s ;  th e y  received  th e  

s t ra teg y  ins truc tion  w hich  gave  th em  th e  general exp lana tion  a b o u t  th e  relation 

of item s within a c a te g o ry  and th e  question  w hich  em phas ized  th e  organization  

s tra te g y  in th is  s tu d y . So th is  te n d e n c y  m ight be  a resu lt  o f  th e  general 

exp lana tion  a b o u t  th e  slot-filler list, no t th e  ch ild ren 's  free  u se  of organization  

s tra teg y .  Also, th is  su g g es t io n  can  be su p p o rted  by th e  finding th a t  th e  

y o u n g e r  children have  b e t te r  perfo rm ance  in th e  sorting  ins truction  w h e re  th e y
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play and so r t  item s and  im m ediate ly  receive  th e  free  recall t e s t ,  th a n  th e y  have  

in th e  rem em b er ins truction  w h e re  th e  children w e re  perm itted  to  u se  any  of 

th e  ch ild ren 's  o w n  available s tra teg ie s ,  or e v en  in th e  condition  w hich  they  

received m em ory  tim e to  rem em b er  item s. T hus , th is  co nc lus ion  is c o n s is te n t  

w ith th e  position th a t  y o u n g e r  ch ild ren 's  m em ory  p e rfo rm an ce  is b a se d  on 

ca te g o ry  know led g e  s t ru c tu re  and  n o n s tra teg ic  p ro cess in g  (Bjorklund, 19 8 8 ; 

Nelson, 1988).

A m ong th e  7-year-o lds, tw e n ty - th re e  of th e  s ix ty  children w e re  classified 

a s  s tra teg ic :  3 of 2G in th e  rem em b er instruction , 5 of 2 0  in th e  sorting  

instruction , and  15 of 2 0  in th e  s t ra te g y  instruction . Further exam ina tion  of th e  

m ean ing fu lness  of th e  s t r a te g y  c lassification  criteria s h o w e d  th a t  in th e  sorting 

instruction  th e  five s t ra teg ic  children p roduced  m ore  item s in th e  tax o n o m ic  list 

and  in th e  slot-filler list re spec tive ly  th a n  th e  fifteen n o n s tra teg ic  children. 

T h ese  resu lts  m ight indica te  th a t  c a te g o ry  know led g e  plays a m ajor role in th e  

s p o n ta n e o u s  u se  of organ ization  s t ra teg y .  H ow ever, in th e  s t r a te g y  instruction , 

th e re  a re  no significant d iffe rences  b e tw e e n  th e  n o n s tra teg ic  s ta tu s  and  th e  

s tra teg ic  s ta tu s  in th e  tax o n o m ic  list and  slot-filler list respec tive ly . T h ese  

resu lts  m ight be  indicative o f  a m ore m a tu re  s t ra teg ic  c o m p e te n c e  on  th e  part 

of th e  fifteen s tra teg ic  7-year-o lds , in th e  s e n s e  th a t  th e y  a re  less  d e p e n d e n t  

th a n  4-year-o lds  on  c a te g o ry  know ledge  a s  a su p p o rt iv e  fea tu re  o f  th e  m ateria ls  

to  be rem em b ered .  1 3 %  o f th e  7-year-o lds  can  u se  o rgan iza tion  s t ra te g y  

s p o n tan eo u s ly ,  2 5 %  of th e  7-year-o lds  hav e  s t ra teg ic  c o m p e te n c e  and  this
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c o m p e te n c e  will a p p e a r  w ith  th e  a d u l t 's  gu idance , and  6 2 %  of th e  7 -year-o lds 

did no t reveal their s t ra teg ic  c o m p e te n c e  in th is  s tu d y . T h e se  findings m ight 

s u g g e s t  th a t  s o m e  of th e  7-year-o lds  will have  s tra teg ic  c o m p e te n c e  and  s ta r t  

to  u se  it sp o n tan e o u s ly  th ro u g h  th is  period, y e t  it will be  th e  c a s e  th a t  c a te g o ry  

know led g e  plays a major role in their m em ory  perfo rm an ce .
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EXPERIMENT 2

As no ted  in th e  In troduction , Experim ent 2 w a s  des ig n ed  to  fo c u s  on  th e  

social in teraction . It p rov ides  a c o n t ra s t  for th e  a lone  group , th e  child-child 

in teraction , w ith  th e  expert-child  in teraction . The a lone  g roup  w a s  u sed  to  

provide a baseline  m easu re  of ch ild ren 's  c o m p e ten c e .

M ethod

S u b je c ts . One hundred  tw e n ty  Korean children partic ipa ted  in ex p er im en t 

2. The g roup  c o n s is ted  o f  s ix ty  4-year-o lds  (m ean ag e  4  y e a rs ,  4  m on ths)  and  

s ix ty  7-year-o lds  (m ean a g e  7  y ears ,  2 m onths) .  T he  four-year-old  g roup  

c o n s is ted  of 3 4  fem ales  and  2 6  m ales, and  th e  7-year-old  g roup , 2 8  fem a les  

and  3 2  m ales. Children w e re  s e lec ted  from a  nursery  schoo l and  a public school 

in a  middle c la ss  u rban  neighborhood  in D aegu , Korea. T hey  w e re  all 

m onolingual native  Korean sp ea k e rs .  T here  w e re  10  children in e a c h  o f six 

cond itions  in e ac h  ag e  group.

M ate ria ls . T he tw o  recall lists of tw e lv e  pho to g rap h ic  i tem s w e re  th e  

s a m e  a s  in Experim ent 1.

P ro c e d u re . Children from  each  a g e  g roup  w e re  a ss ig n ed  random ly  to  one  

of six experim enta l conditions . Six cond itions  in e a c h  a g e  g roup  w e re
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co m p o se d  a s  follows: tax o n o m ic  list/alone; tax o n o m ic  list/child-child; 

taxonom ic  list/expert-child; slot-filler list/alone; slot-filler list/child-child; slot- 

filler list/expert-child .

Each child w a s  te s t e d  e ither a lone  or w ith  one  o th e r  child (child-child 

condition) in a qu ie t room  and  received  a p rac tice  trial and  o n e  free  recall t e s t  

by th e  s a m e  exper im en ter .  Before th e  experim enta l ta sk ,  a p rac tice  trial using 

o th e r  p h o to g ra p h s  w a s  given to  en su re  th a t  children u n d e rs to o d  th e  ta sk  

d e m an d s .

Alone co n d it io n : The child w a s  s e a te d  before  a large tab le  and  received 

individually th e  following ins truc tions: "W e are  going to  play a m em ory  gam e. 

W e are  going to  sa y  th e  n a m es  of so m e  p h o to g ra p h s  and  w h e n  w e  are  done , 

I'm going to  a sk  you h o w  m any  you can  rem em ber. So first, I'll s a y  th e m  and 

th en  you say  th e m ."  T he ex p er im en te r  th en  said th e  nam e  of e a c h  pho to g rap h  

a t  th e  ra te  of o n e  every  3 s e c o n d s ,  allowing th e  child to  re p e a t  e ac h  nam e 

before  going on to  th e  n ex t one . T he  lists w e re  p re sen te d  in a b locked order. 

After all th e  p h o to g ra p h s  w e re  p re sen te d ,  th e  ex p er im en te r  left th e  room  and 

th e  child w a s  given a b o u t  5 m inu tes  to  rem em b er  th e m  by w h a te v e r  m ethod  

th e  child c h o se  (m nem onic  s tra teg ies ) .  A fter 5 m inu tes  of m em ory  tim e, th e  

p h o to g rap h s  w e re  rem oved  and  th e  child received  th e  free  recall ta sk .

Child-child co n d it io n : The child-child pairs (sam e-sex) to g e th e r  w e re  given 

th e  s am e  in s truc tions  a s  in th e  a lone  condition , and  w e re  additionally told th a t  

th e y  could help e a c h  o th e r  in th e  5 m inu tes  of m em ory  tim e to  h av e  b e t te r
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m em ory  p erfo rm ance . After all th e  p h o to g rap h s  w e re  p re sen te d ,  th e  child-child 

pairs w e re  given a b o u t  5 m inu tes  to  rem em b er th e m , using th e  p a ir 's  o w n  

m e th o d , and  th en  th e  ex p er im en te r  left th e  room . A fter 5 m inu tes ,  th e  child 

w a s  te s te d  individually and  sep a ra te ly  on  a free recall ta sk .

Expert-child co n d it io n : T he child received  individually th e  following 

ins truc tions . "W e a re  going to  play a m em ory  gam e. W e a re  going to  say  th e  

n am es  of s o m e  p h o to g ra p h s  and th e n  th e  te a c h e r  (expert) will help you to  

rem em b er th e  n a m es  of item s. W hen  you a re  d one , I'm going to  a sk  you h o w  

m any  you can  rem em ber . So first, I'll s a y  th e m  and th e n  you say  th e m ."  The 

exp er im en te r  th e n  said th e  n am e  of e ach  item a t  th e  ra te  of every  3 s e c o n d s ,  

allowing th e  child to  re p e a t  e ach  nam e before  going on to  th e  n ex t  one . 

Second ly , th e  ex p er im en te r  in troduced  th e  ex p er t  ( teacher) to  th e  child and  left 

th e  room.

T he ex p e r t  w a s  a fem ale  college s tu d e n t  and  w a s  tra ined  by th e  

re sea rch er .  S h e  ta u g h t  th e  child, generally  a s  follows. First, s h e  gav e  th e  child 

th e  general exp lana tion  a b o u t  th e  re lations of item s within a c a teg o ry ,  and , in 

a general q u es tion  s u ch  a s  "w h y  do  w e  pu t th e  anim als to g e th e r? "  em phas ized  

th e  p u rp o se  of an  organizational s tra teg y ,  a s  in Experim ent 1. S eco n d , 

d ep en d in g  on th e  ch ild 's  p ro c e ss ,  s h e  g av e  th e  child th e  specific  exp lanation  

and  specific  question  th a t  s h e  m anipu la ted  th e  ca rd s  and  told th e  children h o w  

to  pu t th e m  into c a teg o r ie s ,  say ing  som eth in g  like "I will pu t th e  dog  n ex t to  

th e  e lep h an t"  and  th e n  ask ing  specific  q u es t io n s  su ch  a s  "w h e re  is th e  dog?
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W h at w a s  n ex t to  th e  ca t? "  The ex p e r t  rep ea ted  th e  general exp lana tion , th e  

general q uestion , th e  specific  exp lanation , and  th e  specific  q u es t io n ,  depend ing  

on th e  ch ild 's  p ro cess  during 5 m inutes . A fter 5 m inu tes ,  th e  ex p er im en te r  

c am e  b ack  and  th e  child received  a free  recall t e s t  im m ediate ly .

In th e  free recall ta s k  under all 3  conditions  (i.e., a lone , child-child and  

expert-child), w h en  a child s to p p ed  responding , additional p ro m p ts  to  rem em b er 

w e re  given until th e  child indicated th a t  he or sh e  could  n o t  rem em b er  any  

m ore item s. R esp o n ses  w e re  w ritten  d o w n  in th e  o rder  in w h ich  th e y  w ere  

provided and  ta p e  recorded  for later verification by th e  ex p er im en te r .

Results

ANOVA w a s  em ployed  with th e  b e tw e e n -su b je c ts  variab les  partitioned 

by ag e  group  (4-year-olds and  7-year-olds), list ty p e  ( taxonom ic  list and  slot- 

filler list), and  social in teraction  condition (alone, child-child, and  expert-child). 

A na lyses  w e re  carried o u t  s ep a ra te ly  on th e  to ta l i tem s recalled , and  clustering  

s c o re s  a s  d e p e n d e n t  variab les . ARC and RR used  a s  th e  index o f c lustering  

analysis . T he  resu lts  of ARC are  p re sen ted  in A ppendix  A-2.

Recall. M ean num ber of item s recalled is s h o w n  in Table  9. T he  ANOVA 

c o m p u te d  on th e  to ta l i tem s recalled revealed s ignificant main e f fe c ts  of ag e  

group , £ (1 ,1 0 8 )  = 1 8 6 .5 8 ,  fi <  .0 0 1 ,  list ty p e ,  £ ( 1 ,1 0 8 )  =  1 2 .5 9 ,  q  <  .0 0 5 ,  

social in teraction , £ (2 ,1 0 8 )  = 1 1 0 .4 6 ,  <  .0 0 1 ,  an  a g e  g roup  by list ty p e
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in teraction, F (1 ,108 )  =  9 .0 9 ,  fi <  .0 0 5 ,  and  in te rac tion  o f  an  a g e  g roup  by 

social in teraction , F (2 ,108) =  1 7 .6 2 ,  jj <  .001

TABLE 9

M ean nu m b er of item s recalled by A ge g ro u p . List ty p e ,  and  

___________ Social in teraction  ( s .d .s  in p a ren th es is )___________

Age & 

List tvDe

Social In teraction 

A lone Child-child Exoert-child M ean

4-year-old

Taxonom ic 5 .6 0 6 .3 0 1 0 .1 0 7 .3 3

( .70) ( .95) (1 .45)

Slot-filler 6 .6 0 7 .9 0 1 1 .2 0 8 .5 7

( .73) ( .74) (1 .03)

7-year-old

Taxonom ic 9 .8 0 1 0 .0 0 1 1 .6 0 1 0 .4 7

(1 .55) (1 .25) ( .52)

Slot-filler 9 .8 0 1 0 .1 0 1 1 .8 0 1 0 .5 7

(1 .56) ( .57) ( .43)

M ean T axonom ic  7 .7 0  8 .1 5  1 0 .8 5  8 .9 0

M ean Slot-filler 8 .2 0  9 .0 0  1 1 .5 0  9 .5 7
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As can  be s e e n  in Table  9, th e  main e ffec t  of ag e  g roup  re s ts  on th e  fac t  

th a t  th e  7-year-o lds (M = 1 0 .5 2 )  p roduced  m ore th a n  th e  4 -year-o lds  (M = 

7 .9 5 ) .  The main e f fe c t  o f  list ty p e  reveals  th a t  m ore  slot-filler i tem s (M =  9 .5 7 )  

w e re  p roduced  th a n  tax o n o m ic  item s (M =  8 .9 0 ) .  The  main e ffec t  of th e  social 

in teraction  condition  s h o w s  th a t  th e  children w h o  received  th e  list in th e  

expert-child  condition  (M = 1 1 .1 8 )  p roduced  m ore  th a n  in th e  child-child 

condition  (M. =  8 .5 7 )  and  in th e  a lone  condition (M = 7 .9 5 ) .  S tu d e n t  N ew m an- 

Keuls p o s t  hoc  t e s t  (ja <  .05) sh o w e d  no significant d ifference  b e tw e e n  th e  

child-child condition  and  th e  a lone condition.

Figure 6  p re s e n ts  th e  ag e  group by list ty p e  in te rac tion . T he  4-year-o lds  

p ro d u ced  m ore  in th e  slot-filler list th a n  in th e  tax o n o m ic  list [F{ 1 ,54) =  2 4 .5 0 ,  

Pi <  .0 0 1 ] ,  w h e re a s  for th e  7-year-o lds th e re  w e re  no s ignificant d ifferences  

in th e  num ber of item s recalled in th e s e  tw o  lists.
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Figure 6 . N um ber of recalled item s a s  a function  o f  a g e  in tax o n o m ic  and 

slot-filler list in teraction.

Figure 7 p re se n ts  th e  in teraction o f  th e  a g e  g roup  by social in teraction . 

T he  4-year-o lds  [F(2,54) =  1 2 2 .7 6 ,  q  <  .00 1 ] ,  an d  th e  7 -year-o lds  [F(2,54) 

=  1 7 .9 6 ,  f) <  .001] respective ly  w e re  p ro d u ced  m ore  in th e  expert-child  

condition  th a n  in th e  child-child condition and  in th e  a lone  condition . S tu d e n t  

N ew m an-K euls  p o s t  hoc  t e s t  (f) <  .05) sh o w e d  th a t  th e  4 -year-o lds  p roduced  

m ore  in th e  child-child condition  than  in th e  a lone  cond ition . For th e  7-year-o lds 

th e re  w a s  no significant d ifference  b e tw e e n  th e  child-child condition  an d  th e
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Figure 7 . N um ber of recalled item s a s  a func tion  of a g e  in a lone, child-child, and 

expert-child  condition in teraction .

It is n o tew o r th y  th a t  4-year-o lds  p ro d u ced  m ore  i tem s o f th e  slot-filler list 

th a n  of taxonom ic  list in e a c h  social in te rac t ion  [alone: t( 18) =  3 .2 0 ,  £  <  

.0 0 5 ;  child-child: t( 18) =  4 .2 1 ,  a  <  .0 0 1 ;  expert-ch ild : t(18 ) =  1 .9 5 ,  £  <  

.05], w h e re a s  for 7-year-o lds th e re  w e re  no s ign ifican t d iffe rences  b e tw e e n  

th e s e  tw o  lists in e ac h  in teraction . For th e  4 -year-o ld s , a l th o u g h  th e  in teraction  

of list ty p e  by social in teraction  w a s  no t e v id en t  [£ (2 ,54) =  .5 6 ,  n .s] ,  for th e
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vMvX

Age

Alone Chlld-chlld i H  Expert-chlld



91

slot-filler list 4 -year-o lds p roduced  m ore in th e  child-child condition  th an  in th e  

a lone  condition  (S tuden t N ew m an-K euls  te s t ,  12 <  .05). For t h e  tax o n o m ic  list 

th e re  w a s  no significant d ifference  in th e s e  tw o  social in teraction  cond itions . 

T he 4-year-o lds  p roduced  m ore in th e  expert-child  condition th an  in th e  child- 

child condition  in th e  tax o n o m ic  list and  slot-filler list (S tu d en t  N ew m an-K euls  

te s t ,  e  <  .05). T he  7-year-o lds p roduced  m ore in th e  expert-child  condition  

th a n  in th e  child-child condition and in th e  a lone condition  (S tu d en t  N ew m an- 

Keuls te s t ,  a  <  .05), w h e re a s  th e re  w e re  no significant d iffe rences  b e tw e e n  

th e  a lone  condition  and  th e  child-child condition  in e ither lists. T he  resu lts  of 

p o s t  hoc  a re  p re sen ted  in Table 10.
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TABLE 10

S tu d e n t  N ew m an-K euls  P os t h o c  T e s t  (*: p  <  .05)

Age & Taxonom ic  list Slot-filler list

Instruction G1 G2 G3 G1 G2 G3

4-year-o lds

R em em ber (G1)

Sorting (G2)

S tra teg y  (G3) * * * *

7-year-o lds

R em em ber (G1)

Sorting (G2)

S tra teg y  (G3) * * * *

O rgan ization . The ANOVA co m p u te d  on th e  Ratio of Repetition (RR) 

s c o re s  revealed  s ignificant main e ffec ts  of ag e  g roup  [E(1/108) =  9 3 .4 9 ,  a  <  

.00 1 ] ,  list ty p e  IE(1,108) =  1 4 .4 6 ,  ja <  .001 ], social in te rac tion  [F{2,108) = 

7 3 .6 3 ,  fi <  .0 0 1 ] ,  an  ag e  g roup  by list ty p e  in teraction  [F( 1 ,1 0 8 )  =  1 5 .8 9 ,  £  

<  .0 0 1 ] ,  and  in teraction  of an  age  g roup  by social in te rac tion  [F (2 ,108) =  

1 2 .9 9 ,  a  <  .00 1 ] .  M ean RR sco re s  are  sh o w n  in Table 11.
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TABLE 11

M ean S co re  o f RR by A ge  g roup . List ty p e ,  and  

Social in teraction  ( s .d .s  in p a ren th es is )

A ge & Social In teraction

List tvDe Alone Child-child ExDert-child M ean

4-year-old

T axonom ic .3 3 5 .4 1 7 .6 4 7 .4 6 6

(.094) ( .106) (.106)

Slot-filler .4 5 0 .5 4 8 .7 5 8 .5 8 5

(.073) (.044) (.078)

7-year-old

T axonom ic .6 3 5 .6 3 8 .7 5 2 .6 7 5

(.095) ( .065) (.077)

Slot-filler .6 3 6 .6 2 4 .7 5 7 .6 7 2

(.093) (.073) ( .074)

M ean T axonom ic .4 8 5 .5 2 8 .7 0 0 .571

M ean Slot-filler .5 4 3 .5 8 6 .7 5 8 .6 2 9

Seven-year-olds showed higher clustering (M. =  -674) than 4-year-olds 

(M  =  .526) Children who received the slot-filler list (M  =  -629) showed higher
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c lustering  th a n  children w h o  received th e  tax o n o m ic  list (M = .57 1 ) .  Children 

w h o  received  th e  lists in th e  expert-child  condition  (M =  .729 )  s h o w e d  higher 

c lus tering  th a n  children w h o  received th e  list in th e  child-child condition  (M = 

.5 2 9 )  and  in th e  a lone  condition (M = .51 0 ) .

Figure 8 p re sen ts  th e  ag e  group by list ty p e  in teraction . T he  4-year-o lds 

s h o w e d  significantly h igher c lustering in th e  slot-filler list th a n  in th e  taxonom ic  

list [£ (1 ,54) = 2 8 .4 0 ,  g  <  .001 ], w h e re a s  for th e  7-year-o lds  th e re  w a s  no 

s ignificant d ifference  in th e  sco re  of c lustering  p roduced  in th e s e  tw o  lists.

0.8

0.7

0.6 

0.6

0.4

0.3

0.2

0.1

0

Score of Clustering (RR)

Age

Taxonomic Hat EiH  Slot-filler Hat

Figure 8. S core  of c lustering  (RR) a s  a  func tion  of a g e  in tax o n o m ic  and  

slot-filler list in teraction.
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Figure 9  p re sen ts  th e  in teraction of a g e  g roup  by social in teraction . The 

4 -year-o lds  [£(2 ,54) =  6 7 .9 5 ,  <  .0 0 1 ] ,  and  th e  7 -year-o lds  [£(2 ,54) =

2 3 .2 2 ,  ja <  .001 ] respec tive ly  p roduced  m ore  in th e  expert-child  condition  th a n  

in th e  child-child condition and  in th e  a lone  condition . T here  w a s  no d ifference  

b e tw e e n  th e  a lone condition  and th e  child-child condition  in e ither  ag e  g roups .

0.8 

0.6 

0.4 

0.2 

0

Figure 9 . S co re  of c lustering  (RR) as  a func tion  o f  a g e  in a lone, child-child, and 

expert-child  condition in teraction .

It is n o tew o rth y  th a t  th e  4-year-o lds  s h o w e d  h igher c lustering  o f  th e  slot- 

filler list th a n  o f th e  tax o n o m ic  list in e ac h  in teraction  [alone: t( 18) =  3 .0 5 ,  fi

Score o f Clustering (RR)

.WAV.

4 7

Age

HI Alone H I  Chlld-chlld I ®  Expert-chlld
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<  .0 0 5 ;  child-child: t ( 1 8) =  3 .6 0 ,  <  .0 0 5 ;  expert-child: t ( 1 8) =  2 .6 6 ,  <

.01],  w h e re a s  for 7-year-o lds , th e re  w e re  no significant d iffe rences  b e tw ee n  

th e s e  tw o  lists in e ach  social in teraction . For th e  4-year-o lds , a l though  th e  

in teraction  of th e  list ty p e  by social in teraction  w a s  n o t ev iden t [£(1, 54) = 

.08 , n .s] , for th e  slot-filler list 4 -year-o lds  sh o w e d  higher c lustering  in th e  child- 

child condition  th a n  in th e  a lone condition (S tu d en t N ew m an-K euls  te s t ,  i> <  

.05), w h e re a s  for th e  tax o n o m ic  list th e re  w a s  no significant d ifference  in th e s e  

tw o  in teraction  conditions . They  sh o w e d  higher c lustering  in th e  expert-child 

condition  th a n  in th e  child-child condition and in th e  a lone  condition in th e  

tax o n o m ic  list and  slot-filler list (S tuden t N ew m an-K euls  te s t ,  fi <  .05). For th e  

7 -year-o lds , th e y  s h o w e d  higher c lustering  in th e  expert-child  condition th a n  in 

th e  child-child condition  and  in th e  a lone  condition (S tuden t N ewm an-K euls  

te s t ,  e  <  .05), w h e re a s  th e re  w a s  no significant d ifference  b e tw e e n  th e  a lone 

condition  and  th e  child-child condition  in e ither lists. T he resu lts  of p o s t  hoc  are  

p re sen te d  in Table 12.
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TABLE 12

S tu d e n t  N ew m an-K euls  P os t ho c  T e s t  (*: p <  .05)

A ge & T axonom ic  list Slot-filler list

Instruction G1 G2 G3 G1 G2 G3

4-year-o lds

R em em ber (G 1)

Sorting (G2) *

S tra teg y  (G3) * * * *

7-year-o lds

R em em ber (G 1)

Sorting (G2)

S tra teg y  (G3) * * *

D iscussion

This Experim ent w a s  designed  to  explore  th e  links b e tw e e n  certa in  ty p e s  

of social in teraction  and  cer ta in  ty p e s  of m em ory  d e v e lo p m en t in w hich  

su b jec ts  w e re  given equally  explicit m em ory  goals  a c ro s s  th e  cond itions . The 

d a ta  a re  c o n s is te n t  w ith  prior findings a t te s t in g  to  th e  im portance  of th e  slot- 

filler c a teg o ry .  Particularly, in regard  to  ca te g o ry  s t ru c tu re s '  relation to  goals, 

th e  goal of th e  e v e n t  is incorpora ted  into th e  s t ru c tu re  itself in th e  c a s e  of
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scr ip ts ; th u s  w h e n  a scrip t could be u sed  to  aid m em ory  it ins tiga ted  a goal 

w hich  in itself m ay  m ake th e  m em ory  ta s k  m ore  m eaningfu l (Nelson, 198 6 ) .  

The resu lts  s h o w e d  th a t  w h e n  y o u n g e r  children hav e  sh a red  kn o w led g e ,  th e  

implicit goal o f  th e  slot-filler know ledge  is c o o rd in a ted  w ith  th e  explicit m em ory  

goal effectively.

In regard  to  in teraction  b e tw e e n  a g e  and c a te g o ry  kn o w led g e , and  th e  

social in teraction , bo th  y o u n g e r  and  older children in th e  tax o n o m ic  list and  th e  

slot-filler list respec tive ly  sh o w e d  b e tte r  m em ory  p e rfo rm an ce  in th e  expert-  

child in teraction  th an  in th e  child-child in teraction  and  in th e  a lone  condition . 

T h a t  is, th e  various  m e th o d s  used  by ex p e r t  a re  e ffec t ive , d ep en d in g  on  th e  

d e g re e  of th e  ch ild ren 's  c a te g o ry  know ledge .

In th e  d eve lopm en ta l co n s tra in ts  on social in te rac tion , th e  4 -year-o lds  

s h o w e d  th e  higher n u m b ers  of recalled item s and  h igher c lustering  s c o re s  for 

th e  slot-filler list in th e  child-child in teraction  th a n  in th e  a lone  condition , and  

th e  7-year-o lds  sh o w e d  no significant d ifference  in m em ory  p e rfo rm an ce  of 

bo th  recall lists b e tw e e n  th e  child-child in teraction  and  th e  a lone  condition . 

T h e se  findings can  be  in te rpre ted  to  s h o w  th a t  y o u n g e r  ch ild ren 's  b e t te r  

p e rfo rm an ce  in th e  child-child in teraction  c an  be a t tr ib u ted  to  sh a red  slot-filler 

c a te g o ry  k n o w led g e  (e .g ., F rench , Boynton, & H odges, 1 9 9 1 ;  H udson , 1 9 9 0 ;  

P e te rs ,  1 9 8 6 ) .  In th e  older children, a lthough  th e y  hav e  sh a red  k n o w ledge , th e  

child-child in teraction  d o e s  no t evoke  b e t te r  p e rfo rm an ce  th a n  th e  a lone  

condition , and  e v o k es  low er pe rfo rm an ce  th a n  th e  expert-ch ild  in teraction . This
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implied th a t  older children are  less  d e p e n d e n t  th a n  4-year-o lds  on sh ared  

know led g e  a s  th e  su p p o rtiv e  fea tu re  in child-child in teraction , and  a lso  implied 

th a t  th e re  ex is ts  no o v e rt  cognitive  conflict b e tw e e n  th e  tw o  s u b je c ts '  

ca tegorica l k n o w ledge , th a t  is, th e y  have  w ell-organized slot-filler and  

tax o n o m ic  c a te g o ry  k n ow ledge  in th e  cu rren t  s tu d y . Each ch ild 's  ability to  u se  

c a te g o ry  know led g e  d o e s  no t afford an  obv ious  a d v a n ta g e  to  a collaboration; 

in fac t,  th e y  m ay  prefer to  m em orize independen tly .

T here  is a cultural fac to r  th a t  m ay be affecting  resu lts . Korean school- 

ag ed  children, beginning in k indergarten  are  u sed  to  te ach e r-o r ien ted  learning 

s ty le s  ra the r th a n  peer  in teraction . This te n d e n c y  is s h o w n  in th e  S ong  and 

Park (1993) s tu d y  of acad em ic  socialization in Korean children. A ccording  to  

th a t  s tu d y , in th e  s e c o n d -g ra d e r 's  a t t i tu d es  to w a rd s  learning, th e  school 

fo n d n e s s  te n d e n c y  (Positive R =  8 4 .8 )  is higher th a n  th e  w illingness to  s tu d y  

w ith  peers  or individually te n d e n c y  (Positive R =  4 0 .7 ) .  In their s tu d y  school 

fo n d n e s s  m e an s  th a t  th e  children like go to  schoo l b e c a u s e  o f  their te a c h e r ,  

and  schoo l se tt ing . So, th e  expert-child  c o n te x t  m ay  be for Korean older 

children a m ore  familiar and  well-learned social c o n te x t  th a n  is th e  child-child 

c o n tex t .  T he ta sk  is p re sen te d  by an ex p er im en te r  w h o  is an  ex p er t ,  in m uch  

th e  s a m e  w ay  th a t  th e  te a c h e r  is in similar schoo l se t t in g s .
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GENERAL DISCUSSION

The goal of th is  re sea rc h  w a s  to  invest iga te  th e  role of social c o n te x t  in 

prom oting  individual m em ory  p ro c e s s e s  in in teraction  w ith  th e  developing  

k now ledge  b a se  over th e  p reschoo l to  school y ea rs .  In tw o  Experim ents , 

N e lso n 's  slot-filler c a te g o ry  h y p o th es is  received  fu r ther su p p o r t  u n d e r  th e  

e x p e r im en te r 's  instruction and  various social in teraction  conditions .

The ch ild ren 's  m em ory  pe rfo rm an ce  a t  bo th  a g e s  w a s  influenced by their 

generalized e v e n t  rep re se n ta t io n s  (i.e., s c h e m a  b ased  slot-filler c a tego ry ) .  

Preschool children ap p ea r  to  be sch em a -b o u n d ,  w h e re a s  first g rad e  children 

have  b egun  to  u se  their s c h e m a s  m ore flexibly. Y ounger children a p p e a r  to  be 

able to  u se  th e  slot-filler c a te g o ry  s t ru c tu re  to  sea rc h  m em ory  m ore  effectively . 

Older children a lso  have  built up m ore  scr ip ts  as  well a s  o th e r  ty p e s  o f general 

know ledge  s tru c tu re s ;  th a t  is, tax o n o m ic  c a te g o ry  k n o w led g e  s t ru c tu re  en te rs  

into their m em ory  s y s te m s  a s  well. M oreover, th e  sa lience  and  familiarity 

a sso c ia te d  w ith  th e  slot-filler c a te g o ry  k n o w led g e  s tru c tu re  m ake  it m ore 

m em orab le , a s  for exam ple , b irthday  parties  m ay  be well rem em b ered  b e c a u se  

th e y  a re  en ter ta in ing . The s c h e m a -b a se d  slot-filler c a te g o r ie s  a re  a s s u m e d  to  

en te r  into sem an tic  organ ization  a s  th e  first and  m o s t  sa lien t. C a tego ry  

s t ru c tu re s  a re  m ore a b s t r a c t  and  ad v an c e d  sem a n tic  s t ru c tu re s  th a t  d ra w  on
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and organize th e  earlier con tex t-der ived  ca teg o r ie s  (Yu & Nelson, 1993).

T he findings a re  c o n s is te n t  w ith  th e  previous s tu d ie s  of th e  slot-filler 

model (e .g ., Lucariello & Nelson, 19 8 5 ; Nelson & Nelson, 1 9 9 0 ) .  T he u se  o f th e  

slot-filler know ledge  s t ru c tu re  is also found in older children. H ence  th e re  is 

rem arkab le  continuity  in know ledge  organization, w ith  slot-fillers sa lien t a t  bo th  

a g es .  This finding is a lso  s h o w n  by th e  Lucariello, Kyratzis, and  Nelson (1992) 

s tu d y  in which: 7 -year-o lds exhibit distinctive  primary re sp o n se  m o d es  by 

recognizing th e  dis tinctive  d e m an d s  of d ifferent ta sk  c o n te x ts ;  7-year-o lds 

u n d e rs tan d  th em atic  re lations for th e  picture m atch  ta sk  and  m ore  readily elicit 

spa tio tem pora l a sso c ia t io n s  th ro u g h o u t  childhood (Greenfield & S c o t t ,  1986).

The variability of th e  interrelation b e tw ee n  s t ra te g y  u se  an d  k n ow ledge  

m ay reflect th a t  children dec ide  h o w  particular ta s k s  should  be a p p ro a ch e d .  As 

su ch ,  th e  e x te n t  of variability under a given s e t  of cond itions , and  th e  relative 

d ifferences  in this  sp read  w ith age , can  be im portan t s o u rc e s  o f  information 

a b o u t  th e  d ev e lo p m en t of m em ory  c o m p e te n c e .  The resu lts  of th is  s tu d y  

ap p ea r  to  be th a t  th e  y o u n g e r  children sh o w  little u se  o f a organizational 

s tra teg ie s  even  under h igh-support condition (s tra tegy  instruction) and  their 

familiar c a te g o ry  know ledge  condition (slot-filler list). S o m e  o f th e  o lder children 

c an  use  s tra teg ie s  w ith  their familiar c a teg o ry  k n o w led g e  w h e n  given high 

su p p o r t  for s t ra te g y  use , b u t  o th e rs  of th em  do  no t. T h e se  resu lts  c an  be 

in terpre ted  from a V ygotsk ian  perspec tive . A ccording to  V y go tsky  (1 9 7 8 ) , th e  

c o u rse  of d ev e lo p m en t is unique for e ach  individual, and  th e re  a re  m any
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different roads  to  cognitive  c o m p e te n c e  and m aturity . T hus , d ifferent children 

m ay follow different p a th s  to  skill in using s tra teg ie s  and  know ledge . Indeed , 

even  similar levels of m em ory  p erfo rm ance  m ay  reflect d ifferen t personal 

p a t te rn s  (especially, older ch ild ren ' s tra teg ic  s ta tu s  in Experim ent 1), th a t  is, 

w h en  given high su p p o r t  for s t ra te g y  use , d ifferences  in ability a m o n g  th e  

children b e co m e  relatively m ore im portan t, and  variability should  be w ider. In 

th e  s t ra te g y  instruction condition in Experim ent 1, adap tive  "give and tak e"  

b e tw e e n  ex per im en ter  and  child provides s t ru c tu re  for th e  m em ory  ta sk  w h e n  

it is n eed ed , bu t it a lso  involves d e m an d s  th a t  s t re tch  th e  ch ild 's  c o m p e te n c e  

and influence th e  even tua l incorporation  of th e  ex ternal help into th e  ch ild 's  

o w n  m em ory  p ro c e sse s .  In this  social in teraction , c a te g o ry  know led g e  or 

s t ra teg ie s  in m any  differen t c o n te x ts  b e co m e s  internalized. T he contro l of th e  

ta s k  th a t  w a s  o n c e  in th e  h a n d s  of th e  p a rtne r  or driven by th e  c h a rac te r is t ic s  

of th e  ca te g o ry  know ledge  s tru c tu re ,  c o m e s  to  be in th e  mind of th e  child.

On th e  point of their c o m p e te n c e  in s t ra te g y  u se ,  individual s u b jec ts  

w e re  classified a s  s tra teg ic  if their c lustering  w a s  a t  leas t  o n e  s tan d a rd  

deviation  ab o v e  c h a n c e  level, w ith  a fa s te r  m ean  within la tencies  th a n  m ean  

b e tw e e n  la tencies ,  a s  used  in this  s tudy . The resu lts  sh o w e d :  first, a long  th is  

con tinuum , th e  y oung  child d o e s  no t utilize s tra teg ie s  in th e  c o n te x t  of 

de liberate  m em ory  ta sk s ;  s e c o n d ,  s o m e w h a t  later, in th e  early  school y e a rs ,  a 

child m ay b eh av e  s tra teg ica lly  in so m e  s itua tions  th a t  require rem em bering , bu t 

th e  d ep lo y m en t of s tra teg ie s  can  be in part de te rm ined  by th e  sa lience  of th e
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s tim ulus  m aterials; third, during childhood, c a te g o ry  k n o w led g e  plays a major 

role in their m em ory  p e rfo rm ance .

Y ounger ch ild ren 's  n o n s tra teg ic  p a t te rn  in th is  s tu d y  is in co n s is ten t  w ith 

th e  previous s tu d ie s  of th e  e m e rg e n c e  of their s p o n ta n e o u s  u se  of s tra teg ie s  

(e .g ., Baker-W ard, O rnste in , & Holden, 1 9 8 4 ; Flavell & W ellm an, 197 7 ).  

H ow ever, th is  p a t te rn  is c o n s is te n t  w ith  th e  exp lana tion  w hich  g ives th e  

know led g e  b a se  a centra l position in ch ild ren 's  m em ory  p e rfo rm ance . T hus, 

y o u n g e r  children will rely on  their o w n  c a te g o ry  k n ow ledge  ra ther th a n  going 

beyond  th a t  c a te g o ry  k n ow ledge  in their s t ra te g y  e ffo rts .  Their m em ory  

behav io rs  m ay  reflect an  au to m a tic  ac tiva tion  of th e  rich and  e lab o ra te  

a sso c ia t io n s  within a w e ll-estab lished  c o n ce p tu a l  s y s te m  (e .g .,  A ckerm an , 

1 9 8 7 ;  Bjorklund, 1 9 8 5 ,  1 9 8 8 ; Geis & Lang, 1 9 7 6 ) .  In th is  s tu d y  ov e r  6 0 %  of 

th e  older children a re  able  to  u se  s ch e m a tic  s t ru c tu re s  to  guide retrieval 

au tom atica lly , w ith o u t  a ffec ting  it by deliberately  s t r a te g y  use . It is n o t  implied 

th a t  older children a re  necessa r ily  limited to  only o n e  au to m a tic  retrieval 

m ech an ism . The resu lt o f  o lder ch ild ren 's  s t ra te g y  u se  a p p e a rs  s o m e w h a t  later 

th a n  previously  o b se rv ed . T he re s t  o f th e  o lder children h av e  c o m p e te n c e  in 

s t r a te g y  use . This position is also  ra ised by B jorklund 's  (1988)  a rg u m e n t  th a t  

ca tegorica l  s t ru c tu re  is a lso  used  initially in an  a u to m a tic  or un in ten tional m ode  

befo re  it c o m e s  under s t ra teg ic  contro l. T hus  th is  s tu d y  s u g g e s te s  th a t  th e re  

m ay  be  a d eve lopm en ta l p rog ress ion  from  a d e p e n d e n c e  on th e  implicit and  

au to m a tic  u se  of familiar s c h e m a s  to  a m ore  explicit and  de libera te  u se  of



104

s c h e m a s  in m em ory.

T he resu lts  of Experim ent 2 w ith y o u n g e r  and  older children s u g g e s t  th a t  

sh a red  know led g e  is a  cen tra l  fea tu re  o f  social in teraction  th a t  a llow s children 

to  ta k e  a d v a n ta g e  of th e  bridging and  s truc tu r ing . Scrip ts  provide a fram ew o rk  

o f sh a red  k n ow ledge  b e tw e e n  individual in teraction  a t  bo th  a g e s .  Children 

a p p ea r  to  benefit  from engag ing  in activ ities  requiring m em ory  w ith  pa rtne rs  

w h o  have  skills in th e  ta s k  a t  hand . T hey  gain from both  g u id an ce  and 

partic ipation, sh ared  p ro c e ss e s  in w hich  ch ild ren 's  and  a d u l ts '  roles are 

inseparab le  (e .g .,  Rogoff, 1990).

W hen  exploring th e  con tribu tion  o f  a g e  and  ta sk  variab les  to  in teractive  

s ty le s  and  looking a t  social e x c h a n g e ,  it a p p e a rs  th a t ,  do m in an t  s ty le s  m ay  be 

m ore beneficial a t  th e  initial s ta g e s  of in teraction  if th e  y o u n g e r  child is a novice 

(w hen th e y  received  a tax o n o m ic  list), and  co o p era t iv e  s ty le s  m ay  be  m ore 

beneficial a t  later s ta g e s  w h en  th e  ch ild 's  c o m p e te n c e  h a s  inc reased  (w hen 

th e y  received  a  slot-filler list). The  social a g e n t  sca ffo ld s  th e  child 's  

pe rfo rm an ce , gradually allowing h im /her m ore  and m ore partic ipation  until th e  

child is able to  ta k e  a m ore  active  role (e .g .,  Bruner, 1 9 7 5 ,  1983)

The in te resting  finding is th a t  p ee r  in teraction  in older children having 

sh a red  k n o w led g e  d o e s  no t a ffec t  m em ory  perfo rm an ce .  This is b e c a u s e  th e re  

a re  m any  im portan t d is tinc tions  to  be  m ad e  a m o n g  d ifferen t k inds of peer 

in teraction . R esearch  has  sh o w n  th a t  su ch  d is tinc tions  th e m se lv e s  c an  a ffec t  

th e  quality and  quan tity  o f  learning th a t  ta k e s  p lace  within th e  re la tionship . For
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exam ple , peer in teraction  c an  differ in their d eg ree  of conflict (Bearison, 

M agzam in, & Filardo, 1 9 8 6 ) ,  in their d eg re e  of m utuality  and  equality  (Berndt, 

198 7 ) ,  and in their p a t te rn s  of reciprocal d isco u rse  (Damon & Killen, 1982). 

T hus , in th is  s tu d y , to o  little conflict in th e  ca te g o ry  k n ow ledge  and  low  levels 

o f  m utuality  in peer  in teraction  c an  m itigate ag a in s t  th e  p roduc tive  m em ory  

en v iro n m en ts  typically e s tab lish ed  in ch ild ren 's  peer  re lations. Cultural a t t i tu d e s  

to w a rd  learning m ay  a lso  be a fac to r  th a t  n e ed s  to  be included in th e  

in terpre ta tion . Further s tu d ie s  exploring e ach  of th e s e  w ithin-relationship  

qualities, independen tly  or in con junction  w ith  o n e  o ther ,  c an  aid in determ ining  

a peer re la tionsh ip 's  p ropensity  to  fo s te r  learning beyond  th e  sim ple fa c t  th a t  

it o c cu rs  b e tw e e n  a g e  m a te s .
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A ppendix  A

The A djusted  Ratio o f  C lustering (ARC) sco re  (M urphy, 1979 ) w a s  used  

a s  an  index of c lustering  in th e  recall. The  A djusted  Ratio of C lustering (ARC) 

h a s  a fixed m axim um  value o f  1 .0  and  a fixed c h a n c e  value  of zero . This sco re  

is defined a s  [r - E(r)]/[max - E(r)], w h e re  ' r '  is th e  n u m b er  of in traca teg o ry  

repetitions o b se rv ed  in recall and  'm a x '  is th e  m axim um  nu m b er of repetitions  

in th e  recall list and  defined  a s  n - c, w h e re  'n '  is th e  to ta l nu m b er of item s 

recalled and  ' c '  is th e  num ber o f d ifferent ca teg o r ie s .  'E(r)' is th e  e x p e c te d  

(chance) num ber of c a te g o ry  repetitions  occurring  in a list and  c o m p u te d  a s  

( I n 2/N) - 1, w h e re  'n '  =  nu m b er of item s recalled from  a ca teg o ry .
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TABLE 1-1

ANALYSIS OF VARIANCE OF ARC ACROSS AGE, LIST TYPE, AND
INSTRUCTION

S o u rce  of Variation DF F Sianif o f  F
Main Effects

A ge 1 5 7 .1 9 .001
List ty p e 1 2 4 .6 2 .001
Instruction 2 5 1 .5 0 .001

2 -w ay  In terac tions
A ge x List ty p e 1 1 3 .6 2 .001
A ge x Instruction 2 3 .3 0 .05
List ty p e  x Instruction 2 1 .0 4 n .s

3 -w a y  in teraction
Age x List x Instruction 2 .0 2 n .s



TABLE 1-2

M ean sc o re  of ARC by A ge g ro u p . List ty p e  a n d .  

Instruc tion  ( s .d .s  in p a re n th es is )_____________

A ge & 

List tvDe R em em ber

Instruction

Sortina S tr a te a v M ean

4-year-o ld

T axonom ic .481 .551 .7 5 5 .5 9 6

(.138) ( .120) ( .057)

Slot-filler .6 2 2 .7 4 6 .9 0 3 .7 5 7

(.105) (.096) ( .092)

7-year-old

T axonom ic .7 5 9 .7 3 3 .9 2 5 .8 0 6

(.054) ( .111) ( .097)

Slot-filler .761  . .8 0 0 .9 2 8 .8 3 0

(.065) ( .093) (.151)

M ean  T axonom ic  .6 2 0  

M ean  Slot-filler .6 9 2

.6 4 2

.7 7 3

.8 4 0

.9 1 6

.701

.8 1 8
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TABLE 2-1

ANALYSIS OF VARIANCE OF ARC ACROSS AGE, LIST TYPE, AND  
____________________ SOCIAL INTERACTION__________________________

S ource  of Variation DF F Sianif o f  F
Main Effects

Age 1 2 5 .3 5 .001
List ty p e 1 7 .1 4 .01
Interaction 2 3 9 .2 3 .001

2-w ay  In te rac tions
Age x List ty p e 1 11 .71 .0 0 5
Age x In teraction 2 3 .2 3 .0 5
List ty p e  x In teraction 2 .2 0 n .s

3 -w ay  in teraction
Age x List x In teraction 2 .3 6 n .s



TABLE 2-2

M ean S co re  of ARC by  A ge g ro u p , List ty p e ,  and  

 Social in teraction  ( s .d .s  in p a ren th es is )

Age & 

List tvDe

Social In teraction 

Alone Child-child Exoert-child M ean

4-year-o ld

T axonom ic .5 0 7 .5 5 6 .7 7 8 .6 1 4

(.101) (.148) (.143)

Slot-filler .6 0 3 .7 2 0 .9 2 2 .7 4 8

(.135) ( .065) (.100)

7-year-old

Taxonom ic .7 4 5 .7 6 3 .8 9 4 .801

(.135) (.091) (.124)

Slot-filler .7 2 7 .7 2 9 .8 9 6 .7 8 4

(.151) ( .110) (.123)

M ean T axonom ic  .6 2 6  

M ean Slot-filler .6 6 5

.6 6 0

.7 2 5

.8 3 6

.9 0 9

.7 0 8

.7 6 6
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Appendix B.

T he result o f t e s t s  of d ifference  in m e an s  of la tencies  

b e tw e e n  tw o  item s within a ca teg o ry .

Condition List N of m ean t/F Q.

4-vear-o lds
1. Sorting Slot-filler 2 t  =  2 .2 3 .0 8 9
2. 3 F =  .1 1 2 .8 9 7
3. 2 t =  1 .5 9 .1 2 7

1. S tra teg y  Taxonom ic 2 t  =  2 .2 6 .0 7 6
2. 2 .7 0 .2 7 9
3. 2 1 .0 6 .2 0 0
4. 2 .7 6 .2 6 4
5. 2 .5 7 .3 1 4
6. 2 1 .0 5 .2 0 2

1. S tra teg y  Slot-filler 3 F =  .2 8 .7 7 2
2. 3 .5 9 .6 1 0
3. 4 2 .8 8 .1 6 7
4. 4 1.71 .3 0 2
5. 4 1 .5 2 .3 4 0
6. 3 .55 .6 2 6

7-vear-o lds
1. R em em ber Taxonom ic 2 t  =  1 .05 .2 0 3
2. 2 .6 2 .2 9 9
3. 2 .4 9 .3 3 5
4. 2 .8 2 .2 4 9
5. 2 1 .1 7 .181
6. 2 .3 4 .3 8 3
7. 3 F =  1 .7 0 .321
8. 3 .38 .7 1 5
9 . 3 .7 8 .5 3 5
10. 3 .7 2 .5 5 6



1 1 2

1. R em em ber Slot-filler 4 F =  2 .9 4 .1 6 2
2. 3 .1 8 .8 4 6
3. 3 .4 3 .6 8 6
4. 3 .6 0 .6 0 6
5. 2 t =  .25 .4 1 2
6. 2 .5 4 .3 2 3

1. Sorting Taxonom ic 2 t =  .9 3 .2 2 5
2. 3 .63 .2 9 8
3. 2 t =  .2 4 .4 1 5

1. Sorting Slot-filler 2 t  =  1 .0 5 .2 0 2
2. 2 1 .2 4 .171
3. 2 t =  .9 7 .2 1 7
4. 2 .2 6 .4 1 0
5. 3 F =  1.41 .3 7 0
6. 3 4 .0 4 .141
7. 3 2 .7 2 .2 1 2

1. S tra teg y  T axonom ic 4 F =  .2 7 .8 4 2
2. 4 .63 .6 3 5
3. 4 2 .91 .1 6 4
4. 4 .0 3 .9 9 3
5. 4 1 .9 7 .261
6. 3 .5 4 .6 2 9
7. 3 .4 5 .6 7 3
8. 3 2 .0 5 .2 7 5
9. 3 .8 7 .5 0 2
10. 2 t  =  1 .3 6 .1 5 4

1. S tra teg y  Slot-filler 4 F =  .9 7 .4 8 9
2. 4 2 .1 5 .2 3 7
3. 4 .61 .6 4 2
4. 4 1.21 .4 1 5
5. 4 .3 3 .8 0 8
6. 4 .8 4 .5 3 7
7. 3 1 .0 5 .4 5 0
8. 3 5 .0 7 .1 0 9
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Appendix C

P ho tog raph ic  lists

A ppend ix  C-1: T axonom ic  list

ANIMALS

* * i



CLOTHING



FOOD



Appendix C-2: Slot-filler list

ZOO ANIMALS

116
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CLOTHING GOING TO SCHOOL



BREAKFAST
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