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S t r a t e g y D i s c o v e r y i n K i n d e r g a r t n e r s S o l v i n g A d d i t i o n P r o b l e m s 

Lisa A. Grupe and Norman W. Bray 

Departmen t  o f  Psycholog y 
Universit y o f  Alabam a a t  Birmingha m 

415 Campbel l  Hal l 
Birmingham ,  A L 3529 4 

lg rupe@civmai l .c i rc .uab.ed u 

Introductio n 
Problem-solvin g strategie s hav e bee n investigate d t o 

determin e ho w childre n reac h solution s an d th e condition s 
whic h facilitat e proble m solving .  T o precisel y focu s o n th e 
interfac e betwee n th e proble m solve r  an d th e tas k 
environmen t  durin g period s o f  rapi d chang e i n strateg y use , 
Siegle r  an d Jenkin s (1989 )  examine d preschoolers ' 
acquisitio n o f  additio n facts .  Th e presen t  stud y build s o n 
thei r  researc h an d investigate s strategie s childre n construc t 
(disco N ery )  t o cop e wit h th e demand s o f  a n additio n proble m 
solvin g task .  Accordin g t o Siegle r  an d Jenkins ,  a  strateg y i s 
"discovered "  whe n i t  i s  use d fo r  th e first  time ;  discover y ca n 
involv e sudde n discontinuou s change s leadin g t o dramati c 
insights ,  o r  a  serie s o f  smalle r  realization s ma y graduall y 
culminat e i n a  breakthrough . 

The presen t  stud y examine d th e effec t  tha t  tw o variable s 

had o n strateg y discovery :  th e presenc e o f  manipulative s an d 
th e leve l  o f  difficult y o f  th e additio n problem .  Strateg y 
discover y wa s examine d usin g a  microgeneti c desig n whic h 
combine s dens e samplin g ove r  a n extende d perio d o f  tim e 
wit h a n intensiv e trial-by-tria l  analysis . 

Method 
27 kindergartner s ( M ^ = 6. 1 years )  i n publi c school s i n 

Birmingham ,  Alabam a wer e randoml y spli t  int o tw o groups : 
13 wit h manipulative s ( W M )  availabl e (fort y smal l  plasti c 
bears )  an d 1 4 wit h n o manipulative s (NM) .  Childre n wer e 
give n n o instructio n o n strateg y us e o r  additio n an d wer e 
teste d individuall y durin g tw o session s pe r  wee k fo r  1 2 week s 
betwee n Februar y an d May .  Eac h sessio n consiste d o f  1 2 
additio n problems :  si x smal l  adden d problem s (bot h addend s 
< 5) ,  thre e larg e adden d problem s (on e adden d <.  5  an d on e 
betwee n 6  an d 9) ,  an d thre e challeng e problem s (on e adden d 
> 10 ,  th e othe r  <  5) .  Problem s appeare d o n a  compute r 
monito r  an d wer e rea d alou d ("Ho w muc h i s 3  +  5"?) . 

Results 
The presenc e o f  manipulative s di d no t  ai d discovery .  Th e 

proble m typ e ha d a  dramati c effec t  o n discover y o f  thre e o f 
th e fou r  strategie s examined :  nearl y 9 0 % o f  th e time ,  shortcu t 
su m (coun t  o n fingers  fro m one) ,  coun t  alou d fro m one ,  an d 
retrieva l  wer e discovere d o n a  smal l  adden d problem . 

Interestingly ,  th e mi n strateg y (coun t  fro m th e large r  addend ) 
was discovere d exactl y equall y ofte n o n al l  thre e proble m 
types .  Siegle r  an d Jenkin s (1989) ,  i n contrast ,  foun d discover y 
of  mi n occurre d o n smal l  adden d problem s 7 1 % o f  th e tim e 
and o n larg e adden d an d challeng e problem s 14.5 % o f  th e 
tim e each . 

Conclusions 
Di d manipulative s ai d discovery ? Ar e strategie s discovere d 

more frequentl y o n easie r  o r  mor e difficul t  problems ? Th e 
typ e o f  proble m seeme d t o influenc e strateg y discovery , 
wherea s th e presenc e o f  manipulative s di d not .  I t  wa s 
expecte d tha t  th e additiona l  suppor t  provide d b y th e 
manipulative s woul d spu r  o n discovery ,  ye t  th e media n o f  th e 
discover y trial s fo r  eac h strateg y score d wa s no t  significantl y 
differen t  betwee n th e groups .  I t  seeme d tha t  childre n i n bot h 
group s wer e conten t  t o us e thei r  fingers  an d di d no t  nee d th e 
adde d suppor t  t o discove r  strategies :  childrenN M use d thei r 
fingers  3 0 % o f  th e time ;  childreuw M onl y use d manipulative s 
on 9 % o f  th e trial s bu t  use d thei r  fingers  1 9 % o f  th e time ,  fo r 
a combine d tota l  o f  28% .  Thus ,  eac h grou p use d som e kin d o f 
externa l  ai d wit h abou t  th e sam e frequenc y 

Bot h group s displaye d remarkabl y simila r  pattern s o f 
discovery ,  usuall y (a t  leas t  8 8 % o f  th e time )  discoverin g 
strategie s o n smal l  adden d problem s (excep t  i n th e previousl y 
mentione d cas e o f  min) ,  an d al l  discover y trial s wer e highl y 
accurat e (78 % o r  higher) .  Thi s i s consonan t  wit h Siegle r  & 
Jenkins '  (1989 )  conclusio n tha t  strateg y discover y wa s no t 
due t o a n inabilit y  t o solv e problem s correctl y usin g extan t 
strategie s an d provide s additiona l  evidenc e t o contradic t  th e 
previousl y accepte d notio n tha t  a n impass e i s a  require d 
precurso r  t o discovery . 

Larg e adden d an d challeng e problem s wer e expecte d t o 
provid e a n incentiv e fo r  th e discover y o f  mor e elegan t  o r 
efficien t  strategies .  Thoug h suc h a n incentiv e prove d 
unnecessar y fo r  discoverin g th e les s advance d strategie s 
(shortcu t  sum ,  countin g alou d fro m one )  an d retrieval ,  i t  di d 
see m t o ai d i n th e discover y o f  th e mor e elegan t  mi n strategy . 
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