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Deve lopmen ta l  Difference s i n Encod in g an d Comple t in g Pattern s 

Marth a Wagne r  Alibal i  an d Dan a C .  Heat h 
Carnegi e Mello n University ,  Departmen t  o f  Psycholog y 

Pittsburgh ,  P A 1521 3 
{alibali ,  dh56}@andrew.cmu.ed u 

What  come s nex t  i n thi s pattern ? T o answe r  thi s 
question ,  on e mus t  encode ,  o r  mentall y represent , 
feature s o f  th e pattern ,  an d appl y a  strateg y t o determin e 
th e nex t  item .  Klah r  (1970 )  ha s show n tha t  childre n 
use systemati c strategie s t o solv e suc h problems . 

The presen t  stud y investigate d whethe r  childre n an d 
adult s us e differen t  strategie s t o solv e suc h problems , 
and whethe r  the y encod e differen t  feature s o f  th e 
patterns .  A s Siegle r  (1976 ;  1989 )  ha s argued , 
understandin g proble m encodin g ma y b e on e ke y t o 
understandin g th e proces s o f  strateg y change . 

Method 

Fiftee n adult s an d eigh t  five-year-old s participate d i n 
tw o experimenta l  tasks .  I n th e completio n task , 
participant s viewe d a  patter n an d wer e aske d "Wha t 
comes next? "  an d "Why? "  I n th e reconstructio n task , 
participant s viewe d a  patter n fo r  si x seconds ,  an d the n 
reconstructe d th e patter n usin g fel t  shapes . 

For  eac h task ,  participant s complete d si x trial s fix-
each o f  thre e patter n types .  Eac h patter n consiste d o f 
si x items ,  whic h wer e eithe r  circle s (C )  o r  square s (S) , 
and wer e eithe r  bi g (B )  o r  littl e (L) .  I n Same-Same 
patterns ,  shap e an d siz e repeate d i n th e sam e perio d an d 
same patter n (e.g. ,  BS-BS-LC-BS-BS-LC) .  I n Same-
Differen t  patterns ,  shap e an d siz e repeate d i n th e sam e 
perio d bu t  differen t  pattern s (e.g. ,  BC-BS-LS-BC-BS -
LS) .  I n Different -  Differen t  patterns ,  shap e an d siz e 
repeate d i n differen t  period s an d differen t  pattern s (e.g. , 
BC-LC-BS-LC-BC-LS) . 

To asses s strateg y use ,  w e transcribe d participants ' 
explanation s i n th e completio n task ,  an d categorize d 
the m i n term s o f  strategies .  T o asses s encoding ,  w e 
compare d participants '  reconstruction s t o th e origina l 
patterns .  Fou r  type s o f  error s wer e identified :  (a )  Shape -
onl y error s (e.g. ,  B C fo r  BS) ,  (b )  Size-onl y error s (e.g. , 
BC fo r  LC) ,  (c )  Both-shape-and-siz e error s (e.g. ,  B C fo r 
LS) ,  an d (d )  Omissions . 

Results and Discussion 

Adult s an d childre n showe d littl e overla p i n th e 
specifi c  strategie s used .  Amon g children ,  th e mos t 
common strategie s wer e Deciphe r  Shap e (identif y th e 
patter n fo r  shap e only )  an d Las t  Matc h (fm d a  previou s 
instanc e o f  th e final  item ,  an d cop y th e followin g item) . 
Among adults ,  th e mos t  common strateg y b y fa r  wa s 
Deciphe r  Togethe r  (identif y th e patter n treatin g siz e an d 
shap e a s integrated) .  Adult s als o use d Deciphe r 

Separat e (identif y th e pattern s fo r  siz e an d shap e 
separately )  an d Inver t  (inver t  par t  o f  th e pattern) . 

We assesse d eac h participant' s mos t  frequent  stt-ateg y 
fo r  eac h patter n type .  Mos t  adult s  (87% )  use d th e sam e 
primar y strateg y fo r  Same-Same (SS )  an d Same-
Differen t  (SD )  patterns ,  bu t  use d a  differen t  strateg y fo r 
Different-Differen t  (DD )  patterns .  I n contrast ,  mos t 
childre n (88% )  use d th e sam e primar y strateg y acros s 
al l  patter n types .  Consequently ,  childre n use d fewe r 
strategie s overal l  tha n adults .  Thus ,  adult s adapte d 
thei r  strateg y us e t o th e specific s o f  th e patterns ,  bu t 
childre n di d not . 

Children' s reconstruction s wer e les s accurat e tha n 
adults' ,  F(1,2I)=56.I3 ,  p<.OI ,  an d childre n an d adult s 
had differen t  pattern s o f  reconstructio n performanc e 
acros s patter n types ,  F(2,42)=4.54 ,  p<.02 .  Adult s 
encode d S S an d S D pattern s nearl y perfectly ,  an d D D 
pattern s slightl y les s well .  Childre n encode d S S 
pattern s best ,  an d S D an d D D pattern s equall y poorly . 

The distributio n o f  encodin g erro r  type s als o differe d 
fo r  childre n an d adults ,  F(3,63)=13.89 ,  p<.01 .  Sinc e 
children' s problem-solvin g strategie s ofte n focuse d 
exclusivel y o n shap e (e.g. .  Deciphe r  Shape) ,  bu t  adults ' 
strategie s typicall y focuse d o n bot h shap e an d siz e (e.g. , 
Deciphe r  Together) ,  w e hypothesize d tha t  childre n 
woul d mak e fewe r  shape-onl y error s tha n adults .  A s 
predicted ,  amon g single-dimensio n errors ,  childre n 
made proportionatel y fewe r  shape-onl y error s tha n 
adult s (4 2 vs .  80% ,  t(19)=3.04 ,  p<.01) . 

These result s sugges t  tha t  proble m encodin g an d 
strateg y us e ar e closel y linked .  However ,  difference s i n 
encodin g di d no t  inevitabl y lea d t o difference s i n 
strateg y use—children' s encodin g performanc e differe d 
acros s proble m types ,  bu t  thei r  proble m solvin g 
strategie s di d not .  Thes e findings  sugges t  that ,  fo r  th e 
patter n completio n task ,  improvement s i n encodin g 
may preced e change s i n strateg y use .  Indeed ,  ne w 
encoding s ma y b e on e sourc e o f  ne w problem-solvin g 
strategies . 
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