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Analogica l  Transfe r  o f  th e Contro l  o f  Variable s Strateg y b y E lementar y 

Schoo l  Children :  A n Instructiona l  M e t h o d 

David Kluhr and Zhe Chen 
Deparlnien i  o f  Psycholog y 

Carnegi e Mello n Universit y 
I  klahr.zchen )  @cmu.ed u 

The ke y t o th e desig n o f  simple ,  unconfounde d experiment s 
i s th e Contro l  o f  Variable s Strateg y ( C V S )  i n whic h basi c 
contrast s ar e m a d e betwee n experimenta l  condition s tha t 
diffe r  i n onl y on e facto r  a t  a  time .  Althoug h th e requiremen t 
t o desig n unconfounde d experiment s impose s a  majo r 
constrain t  o n searc h i n th e experimen t  spac e (Klah r  & 
Dunbar ,  1988) ,  mos t  childre n (an d m a n y adults ,  e.g. ,  K u h n 
et  al. ,  1995 )  fin d i t  difficul t  t o maste r  th e C V S an d t o 
distinguis h betwee n vali d an d invali d inferences .  Thes e 
findings  sugges t  tha t  youn g children' s difficult y i n usin g th e 
C VS m a y b e du e t o thei r  inabilit y t o understan d th e logi c 
and t o appl y th e strateg y acros s domains .  Th e presen t  wor k 
examine s whethe r  analog y i s a n effectiv e sourc e fo r  strateg y 
acquisitio n an d focuse s o n th e processe s involve d i n th e 
learnin g an d transfe r  o f  C V S i n 3r d &  4t h grad e children . 

Variou s analogou s problem s wer e presente d sequentiall y 
t o children ,  whos e strategic s i n designin g experiment s wer e 
assessed .  I n th e firs t  par t  o f  th e study ,  thre e isomorphi c 
task s wer e used :  Spring ,  Slope ,  an d Sinkin g problems .  I n 
eac h task ,  childre n wer e aske d t o desig n experiment s t o tes t 
th e possibl e effect s o f  eac h variable .  B y presentin g task s i n 
thre e differen t  domains ,  w e wer e abl e t o asses s th e exten t  o f 
analogica l  transfe r  fro m th e instructe d domai n t o tw o 
differen t  uninstructe d domains .  Childre n i n th e Trainin g & 
Prob e conditio n receive d explici t  trainin g instruction s fo r  th e 
first  proble m an d wer e aske d systemati c question s abou t  w h y 
the y designe d th e tes t  the y di d fo r  eac h trial .  Childre n i n th e 
No Trainin g -  Prob e conditio n wer e als o aske d questions , 
but  n o trainin g wa s given .  N o Trainin g -  N o Prob e 
childre n receive d neithe r  probe s no r  training . 
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Fig .  1  M e a n solutio n qualit y scor e b y condition . 

T h e secon d par t  o f  th e study ,  takin g plac e 7  m o n t h s later , 
examine d children' s abilit y t o transfe r  th e strateg y t o remo t e 
situations .  Chi ldre n w h o participate d i n th e first  par t  o f  th e 
stud y (Experimenta l  G r o u p )  an d other s w h o di d no t  (Contro l 
G r o u p )  w e r e aske d t o solv e fiv e p r o b l e m s w h i c h involve d 
evaluatin g whe the r  eac h o f  a  serie s o f  paire d c o m p a r i s o n s 
w as a  g o o d tes t  o f  th e effec t  o f  a  specifi c  variable .  T h e task s 

differe d f r o m th e earlie r  p r o b l e m s i n severa l  impor tan t 
d i m e n s i o n s ,  includin g contextua l  dif ference s (differen t 
"exper imenters "  a n d differen t  setting s i n w h i c h test s w e r e 
admin is tered) ,  a n d tas k dissimilaritie s (differen t  fo rmats : 
h a n d s - o n vs .  penci l  a n d pape r ;  strateg y generat in g vs . 
evaluatin g an d differen t  content :  mechan ica l  vs .  othe r  type s 
of  problems) . 
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Fig .  2  Mea n Numbe r  Correc t  o n Remot e Pos t  Tes t 

Th e result s indicat e tha t  elementar y schoo l  children' s 
relativel y poo r  performanc e usin g th e C V S i s no t  du e t o 
thei r  inabilit y  t o understan d it s rationale ;  the y ar e capabl e o f 
learnin g an d transferrin g th e basi c strateg y w h e n designin g 
an d evaluatin g simpl e tests .  Explici t  trainin g withi n 
domains ,  combine d wit h probing ,  prove d t o b e m o r e 
effectiv e i n facilitatin g th e acquisitio n o f  th e C V S tha n 
probin g alon e (Fig .  1 )  althoug h probe s alon e di d hav e a 
positiv e effect .  Elementar y schoo l  childre n demonstrate d a n 
impressiv e abilit y t o appl y th e learne d strategie s acros s 
problems .  Younge r  childre n applie d C V S a s effectivel y a s 
olde r  childre n whe n th e transfe r  task s wer e no t  ver y remot e 
fro m th e origina l  trainin g task .  However ,  onl y th e olde r 
childre n demonstrate d effectiv e remot e transfe r  (Fi g 2) . 
Finally ,  althoug h analog y wa s a n effectiv e sourc e o f  strateg y 
change ,  th e chang e wa s gradual ,  an d eve n afte r  C V S wa s 
used ,  childre n continue d t o us e ineffectiv e strategic s fo r 
s o me trials .  Thes e result s sugges t  tha t  trainin g ove r 
multipl e trial s an d i n divers e domain s m a y b e critica l  fo r  th e 
acquisitio n o f  C V S b y facilitatin g th e constructio n o f  a 
genera l  strateg y schema . 
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