s u l ~a U d i u i n t h 1 9 6 0 1 d l W ~&s i g n e d t o t a t ~c g n i t i r c c o ( r t ~u c 1 \ p c . d d D n r u l ~d d l i t e ! n 9 . Bruner 0966) had t h t tk d m -" cd nature d rknl thiaking, such as markmrtiul mamhg with -bob md quachns, d multi-plerlrrifiutoqrcbemahrtbeirormrrLe. f a t e m ~~= d S D Imal opcmtiarul But contrary a, a t a m k mearch ~mukdmag+armscriolvmdrktrranrhurukuncdinvknl

ReraicL and Ormrvan 0987) haw danoarnratd thou@ h p p i n g inrtr9ction" that oat a n provi& inuructional support for young chikirrn's intrgra-tiondtbcirpctialerpcrimainmathnuticrrithYbodLnorledgr Qildrrn may dirpl.). & i l l in wing baae-ten d p l k b k s @icoa blocks) to rrpmmtrrricccnnumknand~outmatchingapmtiarrinthnro r r p s a n t r t i a u l m e d i . . \ r h i l e ~m a k i n g a r o r r i n ~ . . c ~t b c a b d i t i o P r l ~. t p r r d t h t l ? . r t u r ' a ~u . i l -L B o r i q ( l ~' m a r t dcdhbodumltrmr. --. 

*-

T h d t r r n r t u r r o b h a w t h t h i n

Untilmmiamocciap.np-rrkmtraepzchk&bkarthiRlc,itrrmr l e a a m a b k c o a y g c r t t h r t a r r p a m t . t i r d g M ~d a r n t m r L a r ~ d c a n e d c 9 h m n q . -a ~i s d p d i s g i n -r c h o d d o r u d -l c h o d ~k m ~t u a t i a a r . ~p w i d t t b t a u n p l a d ~i n m p a i o n . c o n u a u c u e r d pmr6acaaridatd~ppmprkterhorrldrbo.idin.hlrLnr'scragorlformn-tionandLmorrbdgcRprrwnt.tion.IthpaerrdyillllgdClrtood\IfYtbQa-plicidystacingpaiodplaor~ordcfini~inldditiantooraeh~or ~~p l a k ~, a r u f i i e i c n t ~~~~m p A a ' n r t r n r h r p l g c o f r u c h ~h r r b e a r ~b o ~w i t h t u b j e c t ~t m m d r u b j c c t r ' p r ; o r h r o r r k d e c ( -~~i n p m ) .

o o k a ~a p p n m c h , ~u i t h t h e h m r l i . r ~~t o ~ i t s ~w i t h t h e b a m d a d u e b c i c , ~~t , ~. d T b a t h i r c o r i c r l ~u t r i p n i f t . m b e a u m e t b a c r p c b . l ~~b y d r c a r u n a ~r u a r r 5 i ~u ~c h i l d r m ' r i a m a o d &d ~a c r o u ~b a a a d u i a r a d k p l d r c b o d ~R a n t h probkmrdunTelatcdkuningintbtdif6amr~rubpeadirc\rrcd i n n c e o t ~o n m d m c l r r h ~p a r q a ~d m c r h o d r $ ~r l i &i n g t b c h m k d g e l t a i n e d i n t h ~d ~r u b j K a r i t h i n

Ibtqnthdtbtrbodcduutidutthgrrithcammunitykarniag.~,tbae~mntinnityumr t h e g n d c ~u p t h m u g h c o l l e g c i n t l u q u a l i y a n d ~d d i e ri n g s m d e d ~~~t h w ~H o r i u r n t . n y , t h r r ~ p u m a l , i n d a r t r ~d ~d c a n m t m i t y ~t h u w w i nd i n h a v i n g t h r u d m a ' ~8 n d r d c r r c k u n i n g r r o n t . I n etrnce.thacrrrcarfulprogrnnrhadkenabktodehcaculturcchatsaid t o ~t h u ~d l u r n i n g h r r r d ~

R a c u e h k P c e d c d o n b t o ~R I c h ~c P h r u q r b i c h I t . L c t o k ~r d r t e d t o t h g d d ~~6

S ) . ~r p p e u t o r n h m o t h L ~m t h i n k ~l 9 8 7 ) .

~o r d n c h ~i n c d p E I d o n i r r r i d m c r r u t o p p o a m n t d e r S w

r i n g a m t h e d . m a r m f r o m t h e ~m d . c d o r u d ~& t h b a P o f a u t b m i q i n ~c k r r # m w i l l h ~. T h p r i m y d i r a u w d t h e d a m # n ~~t o r h i h f m m t h e ~-D o p p L P o r r X ? ' f r u n e (Mehan, 1979). a cauinnrl rceprgatnc . . m l c f m ~r i t h t h m r ) u ? r i n a ~r d t . t o a p c i n w h i c h b t a r r h ~a f i m a i o d m l t , i s r o # d

Itrrring

---~~c d k ~k n r r a r t h e r r r t r r h o ~~~~~

~8 n d i n p m t O d Y m e a r h . g m d . a a ~t r P r L a ~~ d k r u n t i . l . i d r m t h i r t r r r v d o r m r t i r r ~I n p u t i c p k r , r c r r i n d k m r m c r b o b f o r ~a c r r b a r k u n b c l r r t o ~L r r o \ r l e d e c t h 8 t r c P d c n ~-h . . c h ~~~h ~h e r p e r t & ~& t h i r d l d b o r r t h q ~r t r h a p ~. n d t o ~d b p i E d m I l K h ~~f m t h c p r n p a a d t h i n k i q ~w h i c h e d u a t i m w i l l k d k c t e d . J p p h i c r r p ~d t h i

sPch~erpaiarcindudaDot~rponturcarrinoaaaiarrwith O b ~e m ~e r a d ~b u t ~~~w i t h i 6 n m a l t u c h i n g , m a P o r i a d ~~w h n p P a d o l r u t n i e d . r o d a b a r t h i d i n g ~u t b c y ~i n p o b l a n m h h g . T b a t u t t b c r u o u n x a B o r t b e h m n m ~m Y h i r v d ~f . ..

I t k ~c l c a r t h u S o r r m l r d a r a ~t i m h . r p r i d i m R c f f i c i m t ~t o ~p r i o r k l i c 6 r F u f r a n b e h y a b P k ~a r d t n t r c a n c t o r k n l w i t h i P t r i

T h c t h i

  Thc study of trpnrSrr in prychology and education therefore rrquLa re-

  after such immmkn. Mapping irvnuctioa app#rcd to have taught children rbat to look for the link8 benrrca their p a i d Lnorraedge d bueten rda-and the written uithmcdc a l p d u n (Ptctito. 1985).T h r r i r a x e l a t c d k c k d ~f m m ~d ~~t h r m . r i r rC h a t r o l k t o ~d K h o d r m t h r m t i s r r b a r ~f 8 l ~T h i r * ~a n c a r l y f i v l i r r P d G r y d C d t ( l 9 6 7 ) . ~~t h t L i k r i i n f u m t n n u x a r M y d -a n d -~i n u r u t h t Mtheir dl-being in life situatiom but had littlt a d c m a d q d matkm.ttr u a ~P l e f u l a ~c t L n o \ r l t d s c r p r a n . A n d ~~d

  L r r d a p ~o b l r m d h r r d o n t r a o c appmpriatcornacfora2nr6cl.dmathanuiul~pevnciakrcvcakdin Anaammts of Lnowledge-acquisition trmsfer pmvidc the paradigm cue af educational Plnrftr studies. such u Thorndits studies on tmn& d learningfmn Lotin. orpblronu J . ' s ( l 9 8 6 ) s t u d i a d h a r r ~~l u e i f i n t uoxdprocaor.&cotbeeuedltuningto~trraccodmc(formim d ~r a c u c h d t h i r p d i p d p r i n e t b c ~d h m k r d k u ni D g S l l A d k ~~~h C m r r l e g * 1 9 ( 8 ; ~1 9 6 5 ) . b O o b r a r r a t h a t t h i r d u i c t m x m f e r p u p d i l p n ~m p e r i m p d q t k P i l r B C r ~tionrl tmaapmt (such as k t i n . or a p Hawkim & b. 1981.. Limn, l986; & Ftqbag. 1985; WMt&PiPa.l985).Tbcridrrpmdfinrlinoirthatp ' ' -dLnmkdge p m i d a a a a c c p h u l S a m d n d o n t l u t ~p r o c a a m p p t m e c t ~ dipenaticactivitiaandthcnbuildon.ThekcyPocionirthutheIcuoa's priorLnow,ledgeisgbnaotiw, d i n ~r a t t t m p t t o l r n d a r t r a d t b t ~m i n -~h ~a f i n ~h n b n g b e e n d e 6 n e d u a r h i h f m m c m b n td e p e n d m x k w u k d g C w . r b a e L r r a r l e d g e d * ~u r ~to their initial contat of acquisition, to more amtea-& gemdhatioa of M a m x e a d y , C d e a n d I p d a t t h e r h ~d C r m ~H u m a n C o g n i b 0979, 1983, 1984) have critically rekud amtributiof dcvclopmend and cognitive pycholosl, u~thmpology, and sociology t o the under-~d ~i n d n i d ~i n a d h u c c o m e t o r c q u i r r ~r p v m r ~t ~b o r r e r p a i m c c d ~n a u c c a u r c c t c d . T h y y r p e ~r ~c u l m n l p . ctiara thcor7(l985), ~~w h i c h t h e L i n d r d r o c i r l r m t r ? m c h i l d r r n p o r t i d p o t c i n c o a t r i b u o t t o t b e ~o l ~d ~m d ~h i C h ~d e r n b p m m r a n d ~~c r r r r r 6 a u i r a . T b a c ~ In the are of cprrau cognitive thoria d i & ~ thia qPation d interd the thorib3 coaa~ction d the p b l r m situatiom. The quation b begged because th problem-robing context ir i n a x p d . not m apaimen-motivational facton chat arc ill underrtood. How ~tudcnta 6td about thirupabilitiaofpnforrmnceinkaming&candmstkdyI&cttbeir i n m a t n a a d y i n ~~b u t i n k u n i n g i o c l f . H a r r i r c b e d h p o bt i o n t o ~i n p r r r i r r m t m a n g r t u c h f o r ~-r r ) c r u u L r r o \ r b d g c i n a p b k m omtion influenced by rlf-dkacy. fear d f.ihtrr, anxiety, incdaurcc d mirula. or other anotiod block (cg.. Mrirhmbaum. Diener md I)crccL 0978) have d k b p i h d kaeryorimttda d "bclpka" rnoagia for p m x i q hilure feedback in problem rohring. Brunrtein and Ohrich (1985) nuk an a n a l o p u rlhrinrttrn between the d a moxkntcdrrrucgytogoantonerreraro. 8 n d t h r ~t c o r k n a c d ~o c e y d ~i l l g a n e ~~ M k ~* L a o * r l i t t l c a b a a t b o r r r u c h d i f 6 a a u ~p . b uiw.Yutbtentityrierr, thbdprCramegy, a n d t h c a a ~r c n o c g y cm8nh.rccrippliaecavtquawakkuPa~rbartbtf.btram t b n t u r i P c r i t a b l y ~t o ~d L P o r b d g e t r m r 6 t r u r . i c r r d a8 hilun!a (.Lo re p.pat, 1980). Sccdag098S)mrltrr the important o h a v a h that, i l d r r P ~T m P i P r i a n y P L O t m b C d " ~f ~~( . o r t h ~m l c e t o u t ~ chuoctr' ' d a ~g a m c t h a t c a ~t i n t r i n d c m O t m h ( l r p p a , 1 in the situation i n which t m h r ia appropriate are h u e d at th time of just any combinadan of multipk aampla will suf6ce. and which mnge of aumplancbwcn, andthwqwncrinwhichtbe~~~mplaarcofSmd, will pmbablyinflucncethbmdthdrthctntalillrSrrorwwillokaR~ making. Yet very little r d has , --5 d t y aammd . . dairabk c h ; m c r m r a c r d e u m p k ~f o r ~a . r i m 9 1 l y a p p m p h t e ~ S c a n e m c u e h ~t h u r r p r a c n t a t i R l o f t b c l u ~o o ~o f category imanca sbould k captured m exampla d for inrtruerprrr th arnpkx Ymdy mrmblanca" (RPrch. 1978) among m t t u h Catcsorymambarfim~trmrSn~apPmprktt. h r m u r o t h r ~~c u e ~t h i m p o r c v r e ~t h sockdtunlrrlcrrrpadth~pAa~.(IhilArm'snativccultwalapcxiencaused u bridging activities in the r u c u d d rchool-bad KEEP prognm of tat comprehension instruction with Polynai?n Hawaiians (Jordan, also m EfcdaiLcn. 1984) rreanmmd.tions thu higherorder thiaking rtilk be taughtrithin rubjm-matm dormirv ap-pun+lanictiRintbtrrrr?+drrcctran.

tially

  Feuasoin.Ralld.~.dMilkr(l980)trpinforPnnrSrrofconccpg or skills i n their prrcollcgc thinbg-skilb p ~o ~r u n with %ridging." r a w m t b e i r a r m e r p r i a r a : ( 2 ) t h y r r r a G r t b c p ~h r f i n i o c q of application d Pripcipla d the uudcnta* Hie apricDea: (3) ctudcno' ~~e 3 ~m p k r ~m d i y a a e t h i r ~: d ( 4 ) i n r u nt i a c i n g t b c p r i o c i p l e i n a v a r k t y d ~~~~t a t s e n a n m p p . n r f & B m d Cunpioae 0981) daar'k thir approach u aplicit instruction in the mmge of LMIlkdge applicability. The uumption ir that thia inrPuctid mategy will enanlngc.ccaofarzrrdtrrbkL;Mnrledgcd~intbefaturr. Bridginsbodyawdparcofthetramfcrproblan. b m m e ~ k h p a more difficult u an educational b.rricr to promoting tnns€er hi the problem of radial arnrlrtion between two di8bmnt aturith-paaprioll w: tbc child"r-t3l3idfrom~erpaiara-dtboreplom#cdbytherp#kli t e d r i t U a t i a m d t b t S m n r l c d u e r d a r d ~. b ~t b c a p p r o p i u c mapping between the hml7i.r and unfimili.+ d a m h in metaphor comprchcnrianbach.lknginsproca. A l ~~b d g b g ~a p p e ~r p ~~~~r i n n N c 6 o p . l t a nique for pmmoting Lparrledsc trader, little b Lnrm aboyt what may be t h c b a t w a y s ~~p u x p a a ) t o ~~~~~] r t b C w b r i d g i n g ~d o n r f o r a a m p l e . t h m u g h ~n c h * o r t d i y p v n a o r ~( a s m F e u a r a i n . 1980). or in mma of mulhcdh materials such as interactive *ideodbc bra^ford, Shnrood. & Huelbrbg. 1985).B u t c o n f l i c o a h t ~~a p p r o u h m d i d u e n t i 8 l p r o p a r b d w h y rchoolinghuparmfulawequaroaforcognitirea~umtuurrdby a p a i m a d a l t r B n m r ( l 9 6 6 ) ~t h a t i t b t h e ~r a P o l n l d ~yl i 6 t ~~1 f r o m t b e ~l a l n i n g r i t u a ~d r b o d t h a t r m l r r r p o r i b l t d t e p e r ~f o ~h ~r r k r u b t r t h u r ~a ~b g d d p r r c d c l l ~. La~~986)nrggarrtbutbtrccprrd~irtburcbodmrptpopidtpep a r a t i o n b o r l i f k i n n n r t r ? a -f r c c t u m a ; u i t d . u l . t b e n ~ . . Prm6n w i l l S d l o r * . T b t r p c c i f i k d a g . n i u t i o n d ~u t i k a t i a a r h a J d n o t , b y t h i r d u k . c c a r n t , ~b ~. . I h t e , o r r r r . T h t m h . n r r m r n t o f a ~~b o I i c ~t . d a n r t . L n ~~ mrrninp thraagh acboobg pirnmubly depmdr cnr thir dcacbmmt fnm tbc k d o o r r . P t r t i t o ( l 9 8 5 ) n y l s a c l ~t h i r c o n f l i c t b y ~t h u ~ o&nI#mingaf&andpaiPdpla6orpobntiol~ifappmprirte~ cmbemndttopactiaihDa*bdgcInckPigmingafoamahcatiaatoplmroa ~l w c w i l l P e e d t o ~t b c o b a m c t a r t m a u d ~~ r s t h ~p p o r r 5 D a t r p n r Q a d k a T n i n g , m d ~~e m b ~d c m a c p karning m pbkm-solving activities taken from m y lifc Othari+. cognitive scnvgia inrtruction, Imnc taught accutirt, rlf-m.ruarnrnt aratgia and none a c h i d trader d rlilb taught. Sirwx that time, many inwsigatiollr have dkctly caught df-mmagummt cogniti.t rLillr and bund dramatic and maintainable trader of kPrPiPg C&CD (rcvkm by Behnont, Butterfield. & Ferrtni. 1982; Bmwn a d., 1985). For example, Brown, Campione. and Barclay 0979) taught aelf-monitoxing techniqplcl for c_.rimndng m c m a d i r r a r m d f o u n d k u w n ~t h w n o * & h m d b I w ning to prore d. Ourultimatelpllirfor~tokcancoe.chr-iadepndmtthiplrn, kunar, mdprobkmdvcn. Tothbend. rturlcaanecdtolcunacc\rck thinking 3;ilb. such u goal aethg, strategic plpnnins, cbc-for accurate pllnmcution, goal-prograxlldmbg, pknernhutioa. and *revson. Y e t r r c k n o w ~c k r r w m m d i a d ~( B e c k & C l r p Q o c S 1986). w d b g (Bmior & Sadamab. 1985). mathanab (Schoen6cld. 1985). and rimrr inrtrPcdon (Hamn. 197l). that th fundPmmul c u d $me-Rquirr and benefit from explicit support m manqhg d gPidins th -~p k r i t i c 8 d ~e w c o g n i t i v c ~t i a . A n ~~t h u . i m r t o d D l m c a n -pla&i&ing~rhaPMtbneforekdePtlopmmtlnfrrrpondRintbc following sense; that the prompa or other rtrucn~a it provider for fatming ~d i n c t i a v f o r p n m o c i n l ~p u v d r r i n e d u c u i m m f u c o n . a d e r c d h . v c m d n l t w i t h ~l o p i c d i n t c n i b d ~~~ Yet many acbool dormen d.oc~te linking the kadng of difhcnt subject Qmrinr for greater knowhdge a-ada in conmt, of application or acquisition. For example, Ohm'r law u taught in inpodu~tor~ ir r a d y in-aududasrsimpkpropaniarrl~hnmubarurier(B-LGrsaro. 1984). Brrarlord, Sbarrood, and Huelbring 0985) d l ruch cPrricuhrm ini-ti8tiRl to arrrcame such Unproductirr ir0l.h qnmgidc dui(n, in which thc*rbokirgrumthurtbtarmdthpuaThgorliru,&intatinLed learning offer greater yield d Pndmurding t l ~~ the d aperienca. Beuw d thre rmphua. John Dtuq considered Parker Wx fither d progrerivt education" (C-. 1961. p U9). PuLr'8progrunru8nutounding~1~~~1unding,writing.rpelling,md uithmaic pafarrmare rolrrd. PuLr 0901-1902) abo dedopd imnnmtior appnrwbatoinmrd.tingcrrrricuhnnrPbpCaoomrbctbeir~morr obvhntothechild. M a n y d h i s t c c h n i q 9 a u t h m r l i . r ~, i n c h d h g c h W 8 aeation of their arm nor# for reading and writing, the c a n h -

  + b o d r r a J d k rorthrhilc Although it n uagic hat the problem of cmmsarricahrm aegrcgation has not changed much m ll0 pars, we ham much man ropht-B r i d g @ i P r a u c t i o n . ~c h i n g t h . t c c m ~p ~d ~m ~ contaa, th provision of multiple aampla of know-Pmrfrr. q n c q h t i c curriculum design-d tbae aaivith could cootribute to thc creation d an educrthd culture that a m n u a p tmdcrmh.nrinp ltlrning d thinking p-Un6Dmuuttly. th C U ~W & U chui.c. It t perhrp more c o m p r & a m i i k w h c n u d ~a d a c r i p i . C m m b y r n t h r o ~o r e t hn o g m p h m t h u r . r a p r r r c r i p t k a r m b y a l u c ~o n . ~m d t e c hnologha. Yet it#mreund.ltotrytoandaruPdhowto buildrachcanmu-or cultmu, particukrly beawe we have ren how, daaiptivcly, orrt for which aurr6a d pmiau knrmkage U pouiik. or important, or mnth th Itiallighlydgnificlntthat\rbmthhmerian~ . . fotthklmhcement of Sckncc 0 9 8 4 : abo ace Cok. 1987) look3 at d

  l ~m w h i c h t h i n L i n p p n # a e r u r c m u h a p l i c i t . o r m o deled, wan to proridc imporcant dDItaing amdumnn . . hkplrninstotllinkd ~d p v r r f e r h t o n e L m m m ~~~p r ~b k P l ~r i t h i n a b m d l l r m l i n such as reading, writing, or mathunatia (CoIlim & Brown, m pmm-b; h b c -tu & B n m , 1984: Sard.nulk, badm, & Sainb.ch, 1984; scbaddd, 1 9

  dfsarrcpcl, tbcir belie6 in w i m k tbcir b t d i p ~~ can k d e r d a p e d 0 r ~~~e n t i c ) , ~t h i r b a l i P ( p 8 b a a t ~, ~~r r . d o r b a ~d i m b l i n g ~b l o c L t o e i t h e r t h ~1 ~~a b itior appliation rida a# trrnrdcr of m. S i methods have ken pmmacd b h p a t (1980). For in an education that taka conveying funaionrl Lporrbdec in mul-apleconcaa~,dwhichaiam~onpriorapaiawxrthcchild b

  -DoppLnorXtodoWor-w4tcanpp&rithXmurircu W a r e r m ' W h t c m p p n u L P d X Y ~d . l i r , r b k h . ~ qqlropkte (cg.. -~.\rtiar & h. 1987).

  h n r c p l . a b o l d a d o n c ' s c o m p h u l ~b o k b u i l t a p , m d within which new knowledge would need to be'integratcd. I predict that the &Y apaiart.
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