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1.  Learnin g an d Knoiriii g Ho m 

"Learning" in the ordinary sense siaply iaplies 
th e acquisItlo n o f  knowledge ,  o r  th e chang e i n th e 
stat e o f  knowledge .  However ,  psychologist s hav e 
bee n afrai d o f  bein g aake d b y sceptics ,  "Ho w d o 
yo u kno w tha t  yois :  subjec t  ha s change d hi s o r  he r 
stat e o f  knowledge? "  Thei r  avowe d answe r  f o U o m t 
"Tro m th e subjecx' s behavio r  na y w e Infe r  hi s o r 
her  stat e o f  knowledge. "  Tltu 3 Bowe r  an d Hllgar d 
(1981 )  define I 
"Learning refers to the change In a subject's 

behavio r  o r  behavla r  potentia l  t o a  give n 
situatio n brough t  abou t  b y "  (p.11 ) 

However, if we stick with our ordinary notion of 
learning ,  the n " T learned "  slnpl y Implie s tha t  X 
has com e t o kno w something , 

B\it then we oust face with a fundaaental problea 
i n epistaaolog y o n th e distinctio n betwee n 
knowin g ho w an d knowin g that .  Thi s distinctio n 
has bee n introduce d b y Wlnogra d (1975) ,  an d 
Ruaelhar t  an d Noma n (l98l )  i n relatio n t o th e 
controvers y o n th e rspcesentatio n o f  knowledge , 
i.e. ,  procedura l  vs .  declarativ e repreeMtations . 
Howev^ ,  th e origina l  distinctio n betwee n knowin g 
how an d knowin g tha t  wa s o n th e natur e o f 
knowledg e itself ,  rathe r  tha n o n it s reinresentatlm ) 
(Ryle ,  19'*9) .  m othe r  words ,  I f  w e focu a upo n 
th e kin d o f  knowledg e ehaxaeteorise d b y th e subject' s 
perforaanc e approachin g t o a  certai n criterion , 
the n w e ar e priaarll y  concerne d wit h subject' s 
knowin g how ,  rathe r  tha n knowin g that .  On th e 
othe r  hand .  I f  w e focu s upo n th e othe r  kin d o f 
knowledg e characterize d b y th e subject' s belie f 
i n th e trut K o f  a  proposition ,  the n w e ar e 
concerne d wit h hi s knowin g that . 

Although Byle ori^lnarT aade the basic 
distinction ,  h e wa s prinarU y concerne d wit h 
knowin g how .  H e specifie d th e subject' s 
Intellectua l  dispositio n b y hi s potentia l  tendenc y 
of  behavio r  t o ac t  properl y an d correctl y unde r 
th e give n situation ,  no t  a s a  resul t  o f  siapl e 
habit ,  bu t  a s a  resul t  o f  deliberat e 
consideration .  Thu s th e stat e o f  subject' s 
knowledg e tha t  traditiona l  psychologist s hav e 
bee n concerne d wit h seea s t o correspon d t o Byle' s 
definitio n o f  "knowin g how "  exclusively . 

2. Understanding and Knowing That 
The nature of "knowing that" has been extensively 

analyze d b y Schoffle r  (1965) .  Accordin g t o 
Scheffler ,  X  know s tha t  Q.  i f  an d onl y I f 

(i) Belief conditiont X believes that Q, 
(2 )  Evidenc e condition ;  X  ha s adequat e 

evidenc e tha t  Q , 
(3 )  Trut h condition } 4. 

(Hare ,  th e thir d conditio n l a purel y 
episteaologlcal ,  an d wil l  no t  b e discusse d i n 
th e presen t  paper, ) 

Petrls (1965), independently of Scheffler's work, 
reache d a t  aliios t  th e sao e conclusio n I n hi s 
analysi s o f  "learnin g wit h understanding, "  t o b e 
distinguishe d fro a rot e learning .  H e aske d th e 
question ,  "Wha t  l a t o lear n a  fac t  o r  a 
oethodolog y wit h understanding? "  The n h e propose d 
firs t  o n learnin g propositio n P  wit h understandin g 
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suc h a s I  X  learne d wit h understandin g tha t  P  i f 
and onl y i f 

(Pl) X has coae to believe through experience 
tha t  P, 

(P2 )  X  ha s goo d (Justifying )  reason s fo r 
believin g tha t  P , 

(P3 )  P  (th e trut h condition) . 
Tlien he exaained if there is any sense in saying, 
" X learne d methodolog y H  wit h understanding. " 
Obviously ,  ther e seea s t o b e son e factua l  learnin g 
abou t  N ,  suc h a s learnin g tha t  th e rule s an d 
principle s underlyin g N  ar e indee d vali d an d 
appropriat e t o attai n a  goa l  unde r  give n 
circuastances .  I n orde r  t o alleg e learnin g 
of  H  .rit h nnH«.«-e.«nriin» .  learnin g o f  th e principle s 

t o b e requisite . I n additio n t o th e learnin g o f  principle s fo r  M, 
Petri e require s tha t  th e reason s fo r  believin g 
thes e oethodologlca l  principle s shoul d Includ e 
not  onl y Inductiv e evidenc e tha t  the y d o work , 
but  als o tha t  the y ar e onl y heuristic ,  i.e. , 
ther e aa y b e th e bette r  wa y t o attai n th e saa e 
goal .  Th e reaso n fo r  thi s cone s fro a th e fac t 
tha t  aethodolog y mus t  alway s b e Inprovlng . 
Petrie's suggestions aay be further elaborated as 
follow s I  I f  X  learne d N  wit h understanding , 
(Ml) X has coae to believe through experience 

tha t  th e basi c procedure s o f  M ar e 
appropriat e unde r  th e give n clreuastance , 

(M2) X has good (justifying) reasons for 
believin g th e appropriatenes s o f  th e 
procedures , 

(N3) X la trying to dlscovw the better 
procedure s b y iaprorln g N . 

Although conditions M1-M3 are necessary for learning 
M wit h understanding ,  the y ar e b y n o mean s 
sufficient .  I t  stil l  renain s tru e tha t  on e coul d 
lear n al l  th e fact s abou t  n  withou t  becoain g a n 
exper t  o n M,  tha t  is ,  withou t  learnin g how .  I n 
orde r  t o becoa e a  rea l  expert ,  on e aus t  acquir e 
th e automatizatio n o f  componen t  skill s  t o ac t 
smoothly .  Althoug h suc h automatizatio n na y occu r 
withou t  understanding ,  It s foraatlo n help s peopl e 
t o obtai n th e deepe r  understandin g ofth e basi c 
principle s tha n non-automatize d learnin g o f  th e 
principles ,  becaus e o f  th e prope r  encodin g o f 
chunk s an d th e organizatio n o f  th e entir e task . 
Moreover ,  th e formatio n o f  automatizatio n strenthen s 
th e understanding ,  becaus e on e woul d realiz e th e 
appropreatanes s o f  th e procedure s togethe r  wit h 
th e point s t o improve ,  throug h th e oxcorcis e o f 
th e presen t  methodology .  Cross-cultura l  studie s 
on cognitio n reveale d tha t  people' s performance s 
on reasonin g an d problea-solvin g ar e quit e 
-domai n specific, "  whic h may b e interprete d a s 
th e outcom e o f  suc h Interactiv e effect s betwee n 
automatizatio n an d understanding .  (Col e an d Scrlbner , 
197U) . 

Recently, a number of authors (Anderson, ot al., 
1981(  Greeno ,  1980 ;  Simon ,  1980 )  attempte d t o 
clarif y th e concep t  o f  understandin g I n "meaning -
ful "  (instea d o f  "rote" )  learnin g withi n th e 
Information-processin g framework .  Ihe y regar d 
understandin g a s th e prope r  us e o f  highe r  olde r 
schema,  representin g th e conceptxia l  meanin g I n 



declarativ e iotb ,  fro a wilc h necessar y procaauro s 
ar e derlve a t o solv e seeaingl y airferent ,  bu t 
conceptuall y th e san e probleaa .  VanLah n an d Brot m 
(19H0 )  propose d a  aoaa l  calle d "plannin g nets " 
fo r  th e ksovled^ e abou t  th e purpose s o f  ever y 
coaponen t  o f  procedura l  skills ,  reflectin g 
teloologl c semantics .  Th e concep t  o f  understand -
in g Inlies e ao d othe r  studie s l a cognitiv e scienc e 
clearl y Indicate s th e Importanc e o f  Conditio n H2 , 
th e proces s o f  havin g goo d (Justifying )  reason s 
fo r  th e part s o f  proceaura l  skills . 
Condition N3, Invention of new strategy through 
experience ,  ha s bee n extensivel y observe d fo r 
learnin g arlthaetlc a (Hesnlck ,  19B0) .  Th e proces s 
has bee n slaulata d b y ACT productio n syste a 
(Anderson ,  e t  al. ,  198l) .  Adaptiv e productio n 
syste a (Anza l  an d Slaon ,  1979 )  als o deal s wit h 
natura l  developaen t  o f  skill s  throug h experience . 
Thus w e may conclud e tha t  Condition s N 2 axt d M3 
ar e properl y take n t o accoun t  I n cognitiv e science . 
Then,  wha t  abou t  Conditio n Ml ? 
Unfortunately, belief condition of "knowing* haa 
been virtuall y Ignore d I n th e pas t  studie s o n 
cognitio n (excep t  fo r  belief s i n Interpersona l 
relation s o r  politica l  judgments ,  simulate d b y 
Colby ,  1973 ,  o r  Abelson ,  1973) .  Th e conditio n i s 
missin g i n th e discnseio n o f  procedura l  knowledge , 
as wel l  a s semanti c knowledge . 
The treatment of semantic knowledge in cognitive 
scienc e seem s t o hav e bee n clos e t o Hartland-Swann' s 
(195^ )  interpretatio n o f  "knowin g that. "  H e 
clalme a tha t  Kyle' s 'knowin g that "  shoul d b e 
interprete d a s anothe r  kin d o f  "knowin g how, " 
tha t  is ,  "knowin g ho w t o answe r  correctl y t o th e 
expecte d questions. "  Thi s proposa l  wa s laMdlaie -
l y criticize d b y Aamerma n (195<> )  asking ,  "Ho w 
do yo u kno w tha t  you r  answe r  i s Indee d 'correct*? " 
One ca m produc e "correc t  answers "  withou t  knowin g 
thei r  truthfulness . 

3.  Wnen an d Ho w Peopl e Ar e Convince d 

We all know that the results of logical reasoning, 
mathematica l  deduction ,  an d statistica l  inferenc e 
do no t  alway s convinc e ourselves .  Tverak y an d 
Kahnenan n (197+- )  demonstrate d a  variet y o f  ou r 
"heuristi c biases "  i n probabilisti c  Judgments , 
dlffarre d fro m thos e prescribe d b y probabilit y 
theory ,  i.e. ,  availability ,  Imaglnability .  an d 
representativeness .  Here ,  w e na y exten d thei r 
notion s t o people' s strategie s t o convinc e 
themselve s o r  other s o f  th e trut h o f  logica l 
conclusion ,  physica l  descriptions ,  causa l 
attribution ,  an d th e validitie s o f  procsdura l 
skills .  We ar e eaail y convince d b y bein g show n 
a "goo d example "  (availability) .  A n elaborate d 
episod e whic h stimulate s ou r  imaginatio n ofte n 
makes a  plausibl e explanation ,  (loaglnablllty) . 
Wo ofte n cit e proverb s an d ol d sayings ,  insistin g 
on th e alallarlt y t o th e "typica l  case "  (repre -
sentativeness) .  Obviously ,  w e shoul d no t  us e 
thes e blase d tendencie s t o believe ,  fo r  convin -
cin g childre n o f  fals e propositions .  However , 
some o f  the m may b e quit e helpfu l  i n ou r  class -
roo m instructio n t o explai n ne w subjec t  matter , 
whic h i s quit e iinf>innia r  a t  th e moment ,  bu t  i s 
t o b e examine d rationall y later .  I n classrooa , 
however ,  experience d teacher s adop t  variou s 
strategie s t o convinc e childre n o f  th e trtrt h 
and validit y o f  principle s i n subjec t  matters . 
"Decompositio n Strategy "  breake s dow n th e 
proble m int o familiar ,  manipulable ,  subprobleas . 
"Heductlo n Strategy "  reduce s th e proble m int o 
a simpl e case .  "Transformatio n Strategy " 
transform s th e proble m int o differen t  views , 
keepin g th e essentia l  par t  th e same . 

We ar e investigatin g wh y an d ho w thes e strat e 
gle s wor k (o r  d o no t  work )  I n a  variet y o f 
learning ,  convincin g childre n th e realit y 
and truthfulnes s o f  th e knowledge . 
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