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Th e purpos e o f  thi s stud y wa s t o explor e th e effec t 
of  Heuristi c learnin g o n transfe r  i n mathematica l  prob -
le m solving -  Especially ,  w e hav e focuse d o n following 
tw o questions :  (l)whetbe r  expUci t  heuristi c trainin g i s 
effective ,  an d (2)wbethe r  transfe r  i s  promote d i f  student s 
succee d i n makin g goo d abstractio n themselve s tha t  re -
ferre d t o th e heuristic .  Th e late r  questio n i s  origina l 
one.  Ther e i s few  evidenc e tha t  th e appropriat e abstrac t 
tio n promote s transfe r  i n high-leve l  mathematica l  prob -
le m solving . 

Method 
Sî tjecta .  Subject s wer e 5 1 undergraduates . 

Materials .  Subject s wer e give n thre e example s an d 
thre e tes t  problems .  E)ver y proble m deal t  wit h straigh t 
line s an d the y ca n b e solve d b y usin g th e heuristic :  repre -
sent  th e straigh t  line s b y usijq g parameters .  Th e sampl e 
of  th e problem s i s presente d i n th e Appendix .  Al l  o f  th e 
subject s wer e no t  abl e t o solv e Ebcampl e 1 . 

Procedure .  Subject s wer e random ^  assigne d t o tw o 
conditions ,  tha t  is ,  Instmciio n conditio n an d non -
instructio n conditio n 

I n th e trainin g session ,  the y wer e require d t o solv e 
thre e exampl e problems .  Th e c<XTec t  solution s o f  th e 
exanq>le s wer e show n t o subject s alte r  tryin g t o solv e 
eac h example .  I n th e instructicx i  condition ,  th e explana ^ 
tio n abou t  abov e mentione d heuristi c wa s presente d wit h 
eac h correc t  solution .  I n th e non-instructio n condition , 
th e heuristi c wa s no t  explaine d a t  aQ . 

Subject s war e aske d t o summariz e wha t  the y ha d 
learne d from  thi s problem ,  th e solutions ,  an d th e mis -
takes ,  afte r  eac h solutio n wa s presented .  I n bot h con -
dition ,  subject s wer e assigne d t o tw o group s base d o n 
th e conten t  o f  th e summary .  I f  a  subjec t  referre d t o th e 
heuristi c mentione d above ,  h e o r  sh e wa s assigne d t o th e 
good student s group .  Th e subject s w h o ha d no t  referre d 
t o th e heuristi c wer e treate d a s poo r  students . 

The tes t  sessio n wa s don e on e wee k later .  Subject s 
wer e require d t o solv e thre e tes t  problems . 

Results and Discussion 

E âch proble m wa s marke d o n a  scal e o f  10 .  I n bot h 
session s th e score s o n th e thre e problem s wer e totaled . 
Tabl e 1  show s th e sccre s i n th e tes t  session . 

The effect of explicit heuristic training 

Th e percentag e o f  goo d student s wa s 7 6 % i n th e instruc -
tio n conditio n an d 6 5 % i n th e non-instructio n condition . 

Tabl e 1  Th e meao a o f  subjects '  loore s i n th e tea t  sessu n 

N 
Mean 
SD 

instructio n 
poor  goo d 

6 
2.1 7 
2.5 6 

19 
6.1 1 
6.1 4 

non-instructio n 
poor  goo d 

9 
2.7 8 
40 6 

17 
9.4 7 
8.6 8 

Ther e wa s n o differenc e i n th e percentage s betwee n th e 
tw o conditions .  Moreover ,  th e differenc e o f  mea n score s 
i n tes t  sessio n betwee n tw o condition s (instructio n an d 
non-instruction )  wa s no t  significant .  Thus ,  w e ca n sa y 
tha t  explici t  heuristi c trainin g wa s no t  effectiv e i n thi s 
experiment . 

The effect of Heuristic Induction 

Althoug h th e explici t  heuristi c trainin g wa s no t  effec -
tive ,  ther e i s a n evidenc e tha t  support s th e usefulnes s 
of  th e heuristic .  Th e goo d student s hav e show n goo d 
transfe r  i n th e tes t  session .  Th e mean s o f  th e goo d stu -
dents '  score s wer e significantl y differen t  fro m thos e o f  th e 
poo r  students'(t=2.26 ,  df=20.7 ,  p=.0 4 i n th e instructio n 
condition ;  t=2.68 ,  df=23.8 ,  p=.0 1 i n th e non-instructio n 
condition) .  Not e tha t  ther e wer e n o difference s betwee n 
th e tw o students '  group s i n th e trainin g session .  Th e re -
sult s o f  thi s experimen t  sho w tha t  transfe r  i n th e high -
leve l  mathematica l  proble m solvin g i s facilitate d i f  stu -
dent s d o goo d abstraction . 

I n th e non-instructio n condition ,  th e goo d student s 
hav e induce d th e heuristi c withou t  an y instruction s 
abou t  it .  Th e abstractio n seeme d t o b e don e b y self -
explanation s (Ch i  e t  al,1989) .  Th e result s als o show s 
tha t  th e goo d self-explanation s faciUtate s transfe r  i n th e 
high-leve l  mathematics . 

We wil l  hav e t o explor e wh y th e explici t  heuristi c 
trainin g wa s no t  effectiv e i n contras t  t o th e goo d per -
formanc e o f  th e goo d students . 

£±6=y- 2 =  if^and a 

Appendi x 

Exampl e 1 :  A  straugh t  lin e L : 
poin t  A(0,-l,-3 )  i s  given .  Fin d th e cocM-dinat e o f  H :  foo t 
of  th e perpendicula r  fro m A  t o L . 

References 

Chi ,  M.T.H. ,  Bassok ,  M. ,  Lewis ,  M. ,  Reimann ,  P. ,  & 
Glaser ,  R .  (1989) .  Self-explanations :  Ho w student s 
stud y an d us e example s i n learnin g t o solv e {X'oblems . 
Cognitiv e Science ,  13 ,  145-182 . 

854 

ftp://ftp.titech.ac.jp

	cogsci_1996_854

