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An Evolving Science

Ths volume synthesaes D achenadic hunds of lamisg The scientific
achvevenens inchade » fuller understanding of (1) momery and the sne
sy of knoaviedge, (2) problem sodving and seasonzing; (1) the early founds
tors of leaming, (4) sopulalory procssses Ul govesn learming, axchudng
metacopruioe: aed (5) how symbvdc Dirkiog emerpes from S cultuee and
cormmamily of the bearmes

These bey charamenaics of leamed peoficiency by no means phend Se
depths of s cognaon and kaming What has beem leamed alxost e
pecipies ot guide some aspects of esming do not conutinsr o comgilae
pectuse of the principhes thae govern Jl dosmairn of lcsrming. The sceific
taacs, while 20t superficial i themmaelves, JO represent only & surface kewed
of 3 commpleie undorsiandeig of the sulyect. Ooly & few domuies of feamng
hive boen examnad o depih, as cellocnad & s book, and Dew, emerpern
pews, soch &8 meractive sechnoioges (Gooerfiedd and Cocking, 1996) are
Challenging pencnalzatsom from okder rescarch stixden

A schersists continue 0 stady leamng new soscurch procediises s
methodologios 309 emerging Bl aoe biocly 0 aller comrent Sworetca! con-
coptions of lesenng, such 23 computationsd modcling roscsech. The scin-
i wurk encopooses & beood ringe of Cogaiiive and feuriscence Beues
i bearning, metrey, lainguage, sod cogniive developmont Soudies of pus-
sl desritoned poocessing. for oxangde (McCidiand ex ol 7995, P 21
1996, Munskata ot 3l 2907, MoClelland snd Chisppedl, 1966 look  aming
2 occsrrmg thoough the adaptanon of COnnoBons Among NMcSpating nev-
o The meacanch b desgned 10 develop expisc comguaione! models 1o
refine wnd exiend basec princpies. as well a5 10 2ppily the mockels 10 substan
irve research Questions thiough hehavion! exporments, comeaner simude-
tons, luncsonad Doam magng aod mathematcal anshyses. These stdies
are thas conmmbuting o modBicaton of both Seocy and practiike  New
models Ao encompass learming i adudihood 10 add an npodamt denen-
mon 5o the saentific Enowiedge base.

Key Findings

This voluee poovades & hroed overview of research oo learners and
icarning and on teachers and ieachag. Theee Nindings aor highighied here
because they have Both a sobsd rescsnch Base 10 suppont then and strong
tengelacatbora for how we toach

1. swdenty come o the classroom with procsnceptions abon
bow the world works, 1f thear initia) understanding s oo cogaged,
they muy Gl W grasp (he new concepis and inSormation that are



twoghe, or they may learn thom for parposes of 2 sest g roven s
their preconceptions outsdde the choaroom.

Rescarch on carty leamming segpeats St the procoss of making sense of
the wordkd hogies 2 3 very yourng age. Children begin i proschool yeam 10
devlop sophisticaned undertanding (whether accuraw or not) of the phe-
noeere acund Sem (Wellman, 1990). Thene inttial understandings can
have a powerful effect on the infegration of new comoopts and Information
Sometimes hose usdentandng are accurale, peoviding a foundation S
boddng new keowiodge Bl sossctirnes they s acourate (Caey and
Gelmon, 1910 Is soence, stodents ofien have muiscorceptions of playaica!
propeics Tl cansor be sasdy cbwerves]  Tn bumansics, Sher peeconcep
tows often include Serootypes o smpilications, &5 when betocy o under
Sood a8 & sruggde berween good guys and tad guys (Gardner, 19911 A
ol Seatse of effective teacling s that & elons foom suderes they pre-
existng undessanding of the subpect matier 1o be g and provedes
oppcrtuniies 3% budd on—or clallernge—Ge Il wndertendng  James
Misssrd, 3 Bigh xchool plysics teacher, doscritws the peocess as Tolloss
(Micntrell, 1999 150-1%1)

Saderin el dess o mechanecs e ke seenls of yarm, soese
wnursooed, sore oscly vieravven The o of imstracuoe can be viewsd
a helping the madcnts srraved incividual stranch of telet bwl thom, and

then woawe fhom vun 3 Labekc of more complow undergandng  Raey
han devryng e selvancy of & Delef, seachem asghs do bemer by helpang
waderts Geveviaite Qutr peesent sivas Tiom sad dogewie thern mbe
concepousd Debefs maooe live those of sy

The understandmgs thae OAcCren bring 10 the classroom can aeeady be
qease porwesfid i the cacly grades. Por cxample, some chibdoen have been
fosend 10 hold coto ther preconception of 3 (hat carth by bnagining a rousd
cieth 30 be shuped hke o pancske (Vosssadou and Boower, 19890 Thes
comanactieom of & aew undencandng & paided by & model of the canh that
helpe O child explain how people can stand o wilk 00 &5 seeface. Many
yourg chikiren have trocbie pving up e sosion thar cne-oighnds s greanes
than one-fourth. becaoe § i move than 4 (Geknan aad Galissel. 197%) 1
chidbren were Blask duten, teling them that the cash It cound or that ooe-
o0 o greatoy thas onc-cighth would be adegeate. But wnce Sy albmady
have heas abxont the caeth and about nunbern, those o maae be diooctly
adcdrowsed 10 order 10 Earslomm O expand hem

Dirawirg ouwr and working wih exisng undessundng o sporiars for

4
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new model has Deen gl thit cootradats the nutve sondeneanding  Foe
example, in 3 sudy of physics studests Bom eline, recknologeally ariensed
deges. Andees DiSesr (1980) instructed them 10 play 3 computeriaed
pame thet requirad them o disect & compoiessamdatod obwxt Gled 2
Sysatunie o thet i wouwkd hir 2 langet 2ad do 0 with sirmam spond K
mpet. Parmcpents wene Introduced 0 the game and gives s Bands-oa trul
= alowed them 10 apply & lew saps with 2 snall wooden mallet 10 & serni
ball on & tabve Bofore Begnning twe game The samw game was also played
Ly chmenuary schooldziiren. Diowa found that o growps of stedero
fwded donaly. Scucess would fave sequened demneatrating an iadersterd-
ing of Newton's liws of moicn.  Depie dheir trakning, college oo
acdenis, lice Te clementary scooichisdren, sinal the movirg dynacunke
diesctly & the targes, fing 10 Lke SOSETREM 00 socoute. Purtey ives

she knew the redevare ploysical propeenics and foemules, yet in the costent
ddnm.dnﬂhdmh-mmdhwdnmnd
il works

Soudenis af & varety of sges persist In ther Solefy the sewsons s
Caiman) by T carti's detence from the vum cather than by the tk of the esnth
Oschineps and Sodler, 197, of that a2 object that Tad boes tossed in the 2
umuk«utmmm&mdmzma-mcmu

on 1, despad traning 10 the contney (Clemont, 1982, Fer the scerlic

cxperts and novions and from rescssch on heming and wamfer, Bxpert,
regandiess of e Gokd, dwuys deaw cn 3 nckly stracogred wformaton base
they are oot fust “good thinken™ or “sinart poople The: abulity 1o plan »
tasy, 70 ootce gualirre, b generste neaunnable anpumenes 30 eapla oo,
and 80 draw aneiopes 10 Ofher probime are all more coudy steTwiaed
wim factual knowiedge dan wis uvace bediewved

B kroodedgy of 3 Larpe set of Gucromexned s 1s it suficiere 70



(hew wadentandeg of new indoomaton. & dllows them 10 soe palierns,
relatoosdepa, oF descrepanches That are not apparent 1o novioes. They do e
necessardy have ey oweral memones than other peopde Bt thes cun-
cepoual understanding atlows them 10 exiract » lovel of meaning from wfor.
mation That i ot appamnt 40 novioes, snd thia helpn them selext and
sermemitier redevant formation.  Egports arc slso able 10 Ruersly access
selovan kromiadge becase thor understanding of sulyert motter allows
hern 10 quiaidly sderify wha s sebevarnt. Hesoo, thew siention & oot over-
txeer] by Comgiex events.

In awed weeds of soudy i K12 educaton, studenes will Doy as novicex
ey Wl harve indocmal wheas aboss the sebwar of saady, sad will vary in the
anstmnt of ndowmatnom they have aogquired. The enterprise of educatnon cae
Pt Vel as mosing stidenes in the Arocuon of moee Sormal unsdeystanckng
{on groster oxpentiss ). This will soquare both 2 despering of the slommatss
tuoc and the developenent of o conceptinal framework for that subgect maser
Goography can be wad 0 dhstraie the mansner s wiach cxperie o
omgatracd aeound peophes Ut supgent enderstaning. A stader! can leses
00 TEL 0 6 o Dy 10SonOn2 ingt stades, s, connires, o, anal e coengédcte
the task widy 2 hagh Jevel of sooumacy. B I the boundanes see reawwed,
the probiom tocomes much moee Gfiosk. Thew are no Conoepes sapgeor
irgg the stedera 'y informativm. An cxpert whvs undesstatds that Bosdens ofen
developend because naturnd phonomens (ee ssmntams o wiater Buodaes)
separaien] proopde, and that Linge ces ofton anme i kocations that Wlbowed
lor trade (along overs, Lige lakos, and 2t cocotal porta) will casdly oveper
fonm the nosioe. The moer developed the concoptial sndorsanding of O
peeds of cties and the resoune Suse Bl deew pouple 10 Bam, the mone
meanngiul the mog becomes.  Students can become moee expent f e
goograptecal infonmation they are Sught b placed in ihe appeoprate con-
voptual fremework.

A key finding o the leasnang sod oamsfer [Rerstuse s that ongasiziog
wdoemeion oo & concogoual fremewonk alioms for gooater “tansfer”. tha
5, 8 alloss S wudont 10 apply what wie leamed in new stasors and 1o
e rvheedt irfonmation monme quickly Gsoe Box 150 The wudere who b
o prograpsical afoematon for the Amencas 0 2 concoptual frame-
work appecaches the ek of fcamng the goograghly of anodher pase of the
gobe wih questions, wires, and cxpodtons tat 2Zp gusie sogumison of
$w new nlormetion  Usdentandisg the geugraphicdd anportance of the
Misssnppr River sets the stage for the stadens's undentandng of e poo
graphical mmponmance of the Nde. And 2 concepts aor roalooond, S stdens
sl samlcr Jossning beyond the deoasoom, olwerving sod saguinng, Sor
exanpie. sbout e geogmaphic featuses of & visted oy that help explain 2
ocation and sze (Hotyouk, 1984, Novick and Holyoak, 1991),




A A "metacognicive” appeoach 1 instruction can help students
bearn 10 take comtrol of thelr own kearming by definkeg kearaing poals
and monioring their progross in achioviog s,

&n rescarch wimh expents who wese akod 30 vertudize ther Sanking 4
MWIWNNMMWMMMM
cechdly, making oose of when addurnaed sdormation was requercy for under-
mm.-w-uammmmm
Avew, and wiho srobogies coudd be Qarwn that would sdvance thew ender-
2andirng. Mwu_mmnnwm-
porwnt (f whia o calicd aduptive cxpore Oesn and Lesggaks, 1980)

Bevaese metacngniton often takes the form of en inteesad comvonations,
cm«dyf-tmn-m-‘mkiiumlw
on ther owm. Vet many of G strateges we we for thinking reflect cxliomal
noema aed awthods of inguiry (Muschine, 1995 Dince Mo, 1981 1940,
Sudms aned Seclicin, 19940 Reseanch hus dessorntrated tht childnes can b
MIMWMNMNMW.Wb
cmﬂaqummm”“mw
acavane background Wnowinlge, plas abcad, and sppaontions fieme and memnory
Wmuwummpwwm»
&w-mmwmhw.m.am
monior (herr umdentanding a they read (Palimoar and Sowa, 19846). The
mmmnmwsmmmwm

13307 O watar (Secrbed 0 Lo, 1006, sew & concaptul rephComon Ly Mendr i son
o Schroeter, 15947) o-mw-maumamm
CRUses The S0Dennt DCatco of the et 1© 30 detortre. Tha otter Group only prac-

S00d GaT ITOWg. Wi the wplaraton  Bom groues Sd soundly well on The Cracsos
Sk, Which rrvaivend 5 Iget 12 nches ool Wit B e rous et hed Deern
FTUCHE ADOE W A0SVAD IOl did much Better when Dey hod to i 10 4
SBLON N WS the 158t Was SO Ofdy 2 chen of water  Decaute ey Lndersisod
WO Py waire g T DO that Rad Mecened Matraction sdout Ive refrecton of Soiv
COAIC) i un! e Ladhredr %0 e Nnew tank




teacher, and waderns practior and @scuss the sralepes 48 they beam 90 use
thern Llumately, stodents are able 20 prosspe themsedves and moakor thes
o Compeeherssce without teacher suppon. |

ax genenic G bead 10 fadure 10 tamder. Teaching metacognitive soscgics in
corzeet fas been shoan 10 impeuve andentending o physkos (White and
Predenciowom, 190, wiiton compositnn (SCardemalis of o, 1984). and
Tetemta methods for mademancal protden solving (Schoonfeld, 1983 1984
19900 And moacogeetve praction Bave been showsa 10 imcrcoe the degree
2 whech sisderes tramafior 10 new sertngs 3od evenss (Un and Lebwun,
pross. Palooser and Boown, 1966 Scedaraln of al, 19684, Schoendedd
TUNY, 1984 19912

Each of S technegees shures o sirategy of waching sond mosdeling (he
peoces of perwrating abemutve afpo aches (50 devclopeng an sdea I writ-
g o 4 stratey for problem solving in muhemutacs), evalussng Suir meris
o helpang S0 attain 3 goul, and monaoneg progsess Wowasd that godd. Clas
Gecuncern are usad 1o sippon ol developmest, wirh » poul of scdepen
S ¢ wind et sepalatan

The trec core lesrnng penciples desondsed alove, samgle though they
seem, have profoand mphoations for Ow osserpase of iaschmg and wachey
PrCparaon.

L Teackers mwst drove osd and swork with the freesisting un-
devetawdiops that tholr stwdonts bring wlth thewe  Thn seuares Ut

e The mode! of G ikl w08 empty vesse! 10 De (e wih kot
alge provded by the seacher s be seplaced]l  bastead, the teacher mwm
SOvely inguiee wio sadenty’ thinking, creasng Classeooan sesks and conduma
wndker wiuch suders (hinking can be revealed Souderes’ initial conceptons
S pocvide the fousdaton os whach dhe more foemal undentanding of the
subpect matey o baslt

& The rodes for sscusment must be expanded beyond the paditional
concept of lesing  The we of frogaert formusive assossmwnt helps make
studenty’ Sanking vishie 10 themesives, thew poers, and Oair trachey This
prosydes Secdback tuat can puide modficamon end rofmessest in Gunking
Given e gowd of learsing with undentanding, awesnents Tt e usder-
mmmmmum»mh«mnw



® Schads of eduiaiiun mrat proaide Seginniey teadhon i) ety
0o ¥ leam. (@) 10 recognize prodicabile peociacopeions of seadents that
M&m:lnw“dﬁmmcﬂmw)mdawm
prOConCeptions tus are nat puedicable, and (<) 10 work with peeconcep-
Muummummmm-xmw,
mwptace themy

b A m-um.-*mbmp-l“-q
Mbmmmwbdﬁadp*ap-
Sewwdathon of fuctual beosubedge. 1o sogumes tha

® Noperficiad covemigo of b iopeos 0 & sulgent srcs st e sopbaced
with indepeh coverage of fewer opes ot sllows Jary concests s tha
discipdom 50 he undenaosd. The goal of covemage scod noe be abandoned
ontivly, of comese B there mut b 2 sflicest sussher of casss f in-
mw»&wmbmmenmﬁ
(ivrmies widun 3 discipiine.  Monoves, mdopeh sty e o Jomsein odeen
roquenes hat wleas b camaad twyuned o srmehe schiood pesr Dedone seelenes
can meke the dasatiom from informal 0 fommel sdeas This will roguae
acve coondisenon of B Curmoslum aces sohood yeans

. mmmmmm&wdhm
study of the nubpect anss hemscives. Bofure & wacber cum devwdon (v
Mm.:uxh.hmhmbchnhuﬂ:dnmdhm
andd the torms of dacinese I the doipline, as well x4 understand the nebs.-
Bonaip betwieen idormation and the corcopts tht help cmganine thet iedor-
ruiion i Se decipline T equaly issporant, the tescher mes have »

leacher o put i 3 binsd ¥ she o be is asked © teach for deep cmonpoul
understanding, bt in doing so produces students who perfom moee pocety
00 sundesdeed oty Usless new assesassent 1ooks are algend wih new
m»mwummmmwmu
schools and thelr constuert paserss. This goul 15 & ismporact as & & 3%
ool 10 achiowe. The format of sandandined tests Can encourage measure-
meret of Baczual knomviedige sty dun concepeual undestunding, but & Al
faclitmes chyoctve woorng  Measunng depth of undonsandisg can gome
chalenges for obpectivity. Much work needs 10 be done o munineze 1he
trade-olf between asscssng dopch and xoesing obywectivedy.



Lramans Faow Srcuawmen 1o Soises

dacplne, because he type of moniceng roquired will viry. 1s hawoey, Sor
example. he studerd mught e aleg lemsed, "who wiote e docurment,
nd bow does thae alfext the iiospectation of cvents, ™ wheroms in plrpso
D Soden mghe Te moodonng ber undentundieg of the underiying plysicd
poncipie 8wk

o Irtegratkw of metai ogaitive alrocson s dusciphine-huwed bosen-
g G entamar gudent achoverent and deveion o wadernes G sbaley 10
cam independently. B ahould e comsciousdy Inoorpotsied into curmcnds
alrive decplines and age kevrh

¢ Deveioping seony swliogaliive seategues and eatnng 10 teach
s Srees o a Csaroinn covionmenit should be saadend feanmes of
he Ourncubarm a schools of education.

Evidence from rosesech ndhcates that when these Shieoe pancoples are
scrpocand o toaching, Mudorz Jclurvemers peees.  For cxampie,
e Tharder Tooby Camoshum for esching plpsios ) an istersctive coenputer
cfrvusiment focuses om fendaered pdwadcal concepes sed progeniios
alowing stoderits o el o peoctnoeptions in modked Inadiding and capen-
wcrilaten scuvities  The geogram nchades an “mquiry opie” th hekew
SMOdotis motilor where they ave 8 the guey process. The peogrsm ks
for aoudene” refiocuww assesemerias ansd aluws them o neview the v
mcries of their Scllow students.  In one wudy, soth graden in 3 sbuten

school who were taght plysics tsing Thusker Tools pesfonned bottor 2t
solving comouyoual physecs protsions than Sd ceveruh and reclih grnde
Fhysacs studerts n e same sohond vesiom Eauge by corrmres e isethxas
A seoond stody companng hes sedents @ grades 7 10 9 wuh ssborten
studonts in grades 11 and 12 sgam showed that the yourger soaderes taagpi
by the mepury-lused spproach bad 2 supenice grasp of the Mundarmental
prancpies of physcs (Wisie and Frodenchaon, 1997, 1908

Bringing Order to Chaos

A bocefs of focusng on how prople leam o Thee 1 heips bring coder ¥

s sooming cacopbony of choloes  Conmider the musy posible icachiog
wrsteppen that e dcbaind o edocaion crclem and e sodie.  Figuee 1]
depacty themn = dogram forsat: Joonee-based scaching. senr based weaching,
itpuey Dasod teacleng lechaokgy enunced ieaching, seaching ongsiced



these teaching tochmigues boaoe than othesy? s lecturiog 3 pove way w
Meach. as ey scemm 1o catm? Iy cooperative amng offectve? D0 aergds
10 W Competers echnokogy crianced weaching) help achseverment o hua 0
This volame suggesss tha Sese are the Wiong Quesiions. Asking which
twacking techragque & Bea & ssalogows 10 keg Whinch 108 & Bod—a ham-




Lo fow Svoanes 1t Sor |

then the sclectioe of ieachng sracpes (medaned, of coune, by ubdect
waner, grade bevel, and desbred cutcome) Gn te purposeld.  The many
possitlities then become & tich mt of oppormunities Somn which 3 wacher
CONMIMIS an indrocnons! peogram radher thas 3 chaos of competing
sdvcrmatives

Focusing on how pecple leam abo will help weachens move beyonsd
cither-or Schotomies thar have pligued the ficld of edocation One weh
uc & whethar schools should emghasae e haso™ o 1each tinking
and problcm-sobving skills.  This wolume shows Sue both we necesary
Students stelies w0 acque organiaed sets of faces and sklls are actually

I Schads amd charrooms mocet be learmer comberod  Too e
s pay Cluse slention o e knowlodge, dolls, and sipodes that loseners
brizg e the dassioom. Thes incoeponsios the proconoepions roganiing
sulmoct muatier alroady discussed, Mt 1 also incdudes 3 Broades tinderstand-
g of the lemner  Foe example

¢ Culnnl diferences can allec sudenss’ comfon kevel s woring
codlahcmmvely verso sxdrvadaatly, and Sy see reflecied in the bock grossnd
mmmtm».mm‘mcuam s

* Sudests’ heorkies of what it means 10 be wnclgpont can affect their
performunce. Roscarch shomy @t wederm who thiek ?hat mselipecar & »
f.wmnnnmuummmm
oneriech—they wark 00 Jook good rether dan rok meking misakes whide
learming. These wouderss are especiely Medy % ball out whon tasks berrme
MTwcuk in commat, stodenms who think that istclbigence & muleatsle are
more wiing 10 sruggie with challenging tashs; Sy are mwwe comfora e
Wil nek (Dweck, 1990 Drweck and Togeer, 19850

Teachers 0 feamer<onierod claseoams abo pay close siicrrscn 5o the
inchvadual progress of each wudert and devise tades thae are sppeopniate



ATTewtiem st Be e ow b as add is Lavag IV (dmformntion, sl T waaiier |
QDyOkW(M“QNme
foks ke As msevoooed above, et dscussed in the Sclloaing chap-
e shoms eadly Ut expotoe irmodvs wvell-omganimed keowledae that
WP Undersiandirg, and that barmng with isdecvieding o aroontand
th(lamt—:wnmmwwuc..

wppoos trarefer)
Learming wieth endensanding o ofien handor © accomplish dan smply

Monoolirg, sl & Skos Moy e Many cumcals G 40 wppon iearreng
wih wndentumlong bocauw they present 100 ruey docosnecied fets i
200 KAt 2 tine-the “nrade widde, Inch deep” probdemn. Testx afon nenfosce
semoniang father thun undentanding The knusdadpe conterand eovirrn.
mmwﬂoﬂnmm&phdw.mmmmnbm
cather than factual memory. B scorpasates the saching of sets cognive
weratnpes Lo Sonher laciate futivre learsing.

Knorwiodge censered envieosaernts also book beyoodd engagesent as
Uhe prwrary dex of mxoessful teacteng (Prawaf of 2], 1992)  Sosdersy’
tlereN Of Cograpoment N 4 lisk o dealy mrportare.  Nevwrdedess, 8 doos
Nt guarisiior Sat wedonts will scquere the kinds of knoadedge thar will
wPpPpot oew lcaming. There are importast Mfcrences Botwoen sasks el
progects that encousage handeon doirg and those Bal encounge doung
with undontandng e kaowledge cereornd envisoonest enploues the
Stter (Covena, 19972

5. Formatioe Scsessments —oumgodny @avwsaments desigmed to
manke stadents”’ hiaking vlsible o bl Teachers und stwdesty —arye
eavential Mmmanth
toms, wavlerstand wivere the stmdlenls are tn the “deeviopmental cor

ridor” from taformal to foreel ihinking, and dexign bustrnction

An impocart featume of aessments in These Chrvrucma s that ey be
senesdreadly: Bey are not Se Pridsy Quiz for which indoemation I8 memo-
P0G e Dighi Sefiore, and for ahuch the cudont & given 3 grade tha ranks
b oc her with respect 10 davmates. Raheor, thewe sssessinests should



provide sudents with OpporiuniBes 10 revise and impeove thesr thinking
(Vye ot &, 190), help Mudents soe Gaair Cam peogress over The couse of
woeks or monta, =ad help teaches identfy problems that seed 10 be ress.

given a soenano tn which & coloay of poople have st settled on the oo

ancd st extaliid 3 governmest. Proposab from sudests of the definang
Sraruws of vach 2 government, a8 wrll 2y dacusion of the probleme they
forewce I 13 cxablinfiment, can seveal (0 both trachers and wudests arees
n whach muders thinking s more e ow adhvanced. The exercise o oo 3
ey (hoen an odcaior of whese inQuiry and instruction shosdd focus

A Lewrwing i tngfivenced dn fundamestal ways by the comtext in
wlich # twkes place. A comesanity comtered approack reguives the
dervingrment af worwes for the classroom and schood s well as com.
nections 1o thv ostvide soril (had cupPoet core bearwing ralues

The nooms eablaldad = e dassmom bave sroag offects on sudonty’
achrevement. In s schools, the norms could be expeessad o5 “dont get
Choght s knorming soecthng * Othess encounge academi rsi-tahong and
oppotuniies 10 make sosakes, ohin foodback, and revise Cleary, Il
UGS are ) revend Bl PreconCepiions about 3 salsect maner Dty Ques
s, weed thed peogvess Wowand undeystandmg the norms of the sohand
MR PP Thetr GOMIg O

Teahers mus anond & dodpning Classecumn scevities and belipirg
stiacewsts Ongendon thelr work I wanps thae peoande e ind of nicliocnaa)
camaradaere and e attodes ward lcsrrung s bodd » seree of G-
aty. In such » cosumundy, students raght Selp oo snotler solve preobices
by Iealding on cach ofher’s Roowiedge, asking questions w0 dunly caplans
thoes, and segrosting svenoes Hat would move the groep sowand & godl
(Browen snd Campione, 1791 Both cooperaton in probdern sodving (Pvates,
199, Newssead sod Dvans, 199%) and argumentation (Goddman, 1994,
Jiabeyman, 1990 Kuhn, W5, NMoshimsan, 1995 1009 Sbreen ol Zewts
1995, Yo and Damon, 1992 among sudents 5 wch an inse@ecnasd
comTuney enbasce cogmitive developenent.

Teachers must be enadied and encoursged w oxsabinh & comeuniey of
lcarmers anoag Whetrneives (Lave ad Segaer, 1991)  These communities
can budld o sense of comion wah quesioning csther San kacrwing o anrwer
and can Gevclon & o] of ovating mew sless thae Budd an the contrite
vons of individual members. They can engender 2 smse of the sxcRement
of learning that is then smnademed o the dusssoom, confeming # seose of
ownenhip of aew ieas 3 they soply 50 theory ssd pescece.



NOURE 1.2 Shciords st andy | & DeeTars

of s e 0 O

sNewt beam whools nowd 1o develon wEps 0 Ink charoom edrmng %O
cAaey ASCES <F MuOcTity Uves L‘.”‘.‘zknrq OAreal SUPPoIT o thet OO
L."."- % ™ 4“n()$.’\ ;‘d ;-‘:t.l wvoirereel 0 e Pﬂﬂt'}: :ﬂil’l\ N F
cenost mportance (Mol $990, 100, 19800 Bgumw {2 soes e per
Ceiape o Qe g & 2eiar yocat el Suayss i 3 g schoed oo
T SpoT 0 schendl B onethind of thest D « ke B0k (e counl ey
shewping) b apesl Wikl hing trievison, hes SaSones apporcetly wpend roexe
NN PET P huc?.ng oecvion U ANemearyg s A Bocuns only on
e bours Lt students curmemtly sprenad 0 5Chool overioosts Ihe sy opeoe

auritics for puided haemang tn other seTings

Applying the Design Framework 1o Adult Learning

The Jdes@n framework summaiime sbhone auwaanes Thal the learmers are
childeen. e the prinapies spply 10 adull lcamung & owell. This podet
particularly Eeortant Decause Incorporeting the grincipies n s volume
iren educatrnal gractice wll regquire § ROOG Gl of adulX iewrrveng Ny
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Waming. Profoamionz] development peograms for seachers, foe cxampile,
bequentiy

o Are mo¥ looerner contternd. Rather Tan ask teachess wiiere they neod

belp, they are sirrgly expocoed 10 anend prewmanged wodshops.

o Are ot dnossdepe comiiered. Teachess oy simply De ntroduced o
s mew lechnique (like cooperative learing) without being given &¢ oppor-
mngy 10 usderstand wiyy, shen, wheve, and how & mght be valuabie o
themn. Especially mrportars s the seed 10 niegrate the sarectuse of activigos
with the contert of the cumculum thae is wughe

o Arr o0t gisessesent condernd  In Order for seschens 10 durge their
practors, they need Oppononiees 10 try hings out in thelr Casseoonms and
then soceve feodhuck. NMos peofessonal developmest oppostunities 00 nod
peovide sach foecdback. Maroover, they kend 10 focus on clarge in saching
pracice m the goal, but hey nogloct 0 develop in teachers the Gapacky
pdge scooadd tramfier of Se tecknigue 10 Bhe cssocm or its effects oo
sodest achicvement.

* Ary not commumity contered. Masy professional developaens oppcoe.
fursibes woe condeciod 1 poliioe. Opnomunides Sv onninoed comtact wnd
suppert o Scachen incoeporaic few ideas 10 Phesr tesching are lamend, vt
rhe raped spoead of Innerret access peoviden 3 ready meant of marvaning
wech consecr U appeogeancly designed tooks ancd sorvices aov availabde

The peocpios of haming asd ther supbcations for desgning leaming
mvioomenes apply equaly o child sad adul leamisg. They poovide » lons
Gorunggh which Cucrers praciice can e viewed wih resped b X-12 sachiog
wredd with respett W proepeessson of toschens ia the resmwech and davedon-
et apendds. The peoscipdes are refevart ax ol when e aorodder odher
prope, sach as by mskons and the pobiic, whonse kaening s abo roguised

fr edicasona! practioe 10 chunge.



