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CHAPTER 2
Foundations and Opportunities for
an Interdisciplinary Science of Learning

Bransford, J. D., Barron, B., Pea, R. D., Meltzoff, A., Kuhl, P., Bell, P,
Stevens, R., Schwaltz, D. L., Vye, N., Reeves, B., Roschelle, J., & Sabelli, N.
H. (R006). Foundations and opportunities for an interdisciplinary science
of learning. In R. K. Sawyer (Ed.), the Cambridge Handbook of the
Learning Sciences (pp. 19 - 34).
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(1) implicit learning (E1E5H)

(2) informal learning (FEARA7258)

(3) designs for formal learning and beyond (AXHFEEOT VA > L451%)

BHEPE L (Implicit Learning and the Brain)

BAETE - TR ST O N TS SN, Ko TEOHNFFEN
ICRHLOBW] EWVWo78B%R. 29 Lf:fﬁu%% FHEEH D WIT AR A A
ERH 5. EMETHLWVERREICER L XIS, WoSVWORANEGHSE
PEBNEGEHZET LETNICEE LT 2N TEH LN 2%
BRL TV,

HERZDORRIETZEREICZLE /-5 CEHNTELEZDHN?

St [HELEEBEN (event-related potentials) |, [HEHE IS ILNE {4
% (fMRI) J, R (MEG) ] & W o T2 IO TEE) D4R O H ﬂijﬂiﬁb DA
REFE LT, FERFO—MERZDNE. 25 LIERFIE, k@i?ﬁi
ENECLONEHBTHOOFMERMET DL, T E TORAZE
EO)MIENOFEENEC TSI EEMERREETD. # Lfﬁl@fiﬂﬁl)\#%
RETT D7D OEEE LI ANERANARETHA ).
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TEIRHENTWDEAY 2 =20 KFEE LTHIE S AL TRADIH
DODhb—=27] 778 —F L0 AILGILD DN ?

BFIZICH T ERE L FDTRME

Greenough, Black, & Wallace (1987)I%, X W MR FRECHEIE LT v
NOVFTADENHHIFEDOTZ v FEVHZ NI L AR L. TRhOLREE
EARDFEZEICEEL CVD L ETE

FES ] (critical period) % & D HEX LT L W2 B HEEL R TR HEF
WAL THEHL, TNENDODROHFTHEIIN VR THDL L 7.
Kuhl % @ neural commitment to language patterns &\ 9 % x /5 (e.g., Kuhl,
Conboy, Padden, Nelson, et al., 2005) (2L, s REAMMICERT S
EREOBHRICE -THEEIhIBAERY FT—V 1, TORRLERHRARR
[Tk BIEMICH LT Y dedicated &Y, TOMDEEBARICONTIE
BALGELCED. Z)5 L1 "Z— LD viK LIZ X - T, native language
TEBINTYTS EFERXD L, ZRUTMHRER Y N = BRI ND O DR
BROBEKTHY, LT LLFFEORICZDEHROT X THRRESTOND L
WO B D TIEAR.

Neural commitment LA D5% (Neuroplasticity)  Kuhl, Tsao, & Liu
(2003) T, A% 9 » ADILIRIZ/Z\W L T, Mandarin CTiHAMMNMELE LD
L TESMTAZBRVELITY 2 & T, #5650 first language ~@® neural
commitment ZEEL TIT< 2 ENTEHZ L bboro TS, HWEEIZIT TR
<, Mandarin (2L CbZNZREFEE THHIR L F U L~ THR L
THIENTET.

thEH 6 DEE : BIEFE

VT DR ClE, Bl 45k L7= neuron (mirror neurons) DFfEANH
LT > TV 5 (e.g., Rizzolatti, Gadiga, Fogassi, & Gallese, 2002) . #&flit
D WFIBRIZ LD FEIIEDOME BT TR, KiE, ZOMOKRA, &
HWVET VEICE TIBEARE TH D, OB OV THFERIXR L.



Interdisciplinary science of learning

W KB

EAKXMAEE (Informal Learning)

—IZIERARXM R FE T TR DI TIThb D Z ENRZ VDT, EOHE
N TR DOFE L FIRTOFE ] LIRALNUNETIIH D0, REIREN
X% 9 LR ERIZE ST 5 L OTIE W, FRICBWTHIEARMN
FEITAEL, FRIMNCBW T AR R FTEH TR ONDDTHS.

BRHAEIZH 1 BB G IR EFE R L DI
Scribner, & Cole (1973) |2 Xk 5 AKAFE L IEARXFEH OB | T2EMR
%MLfﬁﬁ%ﬁ%@tybkLTbéwniEa&&#ﬁﬁ?é%
*L & ERBESNI-HLDTHY, NI H ~x DFEEARIEEN 28 L TRET 5
A4 LIXHERBDZEFEHIVEBEEDOFEZERREL T 5.
[FEARXPYE DR ]
(1) FIEAKAY 2% 1 1E ~ OFEE&Fem (person-oriented) THDH. EN b
VWO performance S HAFF S LD 0ME, T OFEEE DM ZER LT E WD
LV BFENE VS Z EIZHESNTND.
() AKX FE I s a2 EA UL b4 EtET 5.
(3) FEAXMZ2FEITIE, BAFHI M & ARy 22 5888 & OWF 2N FH TR > T
WA TRb bR OB O, HAD identity &1V B0,

(AT DR ]
(1) universal 72 ffifE, J:%E, performance MDA X L % — NIZL > THESN
TW5.
() SiBM i b 72> dominant 72 Ef% - FEIEE)O medium TH 5.
() AR DX 72 o THEAR - FE P Thb.

WEBSUALAFSE A B2 L C&E 2 b
(1) ##E X, abstract reasoning Z e+ 2 Z L IZEBRL TV 5.
Q) FEHEAEZFTVAL0IE, HOOBEL LY SHCkLL TEE
LL9HET5.

Identity DEEMH L, K YVRFLOWOHEA
JBAE I & I TEI DS, B D UWVITHEEME L BFRFE—ME (identity) D



Interdisciplinary science of learning
E K e

X, TOBROMIEIZEWNT, AKX RFEHIIBMT HEREE, FEHED
identity DL &V H FIBETHELY i T X 7= (Scaffolding, apprenticeship
learning, legitimate peripheral participation, guided participation). Z iU
HOWFETIE, ZNETOMELY b LV REHR ST OREMEZHEH L TV D
(cultural practice and activity as fundamental units of analysis) .

FiEIZH 1 EHFELRE (mutual influence) DM

VIO HAZBEORFZETlX, -8 & % D caretakers D O REHRITERE A )
SEDE~O—TTHREE T L LR TWRhoTz. LL, TOHD
WFFE T, FDFE DO Z 9 LT EERIEEI~S L caretakers O
BT EHIE L TWAE b bhho TE TS (Ash, 2003; Rogoff, 2003) .

Crowley & Jacobs (2002) ¢ lislands of expertise] WM& : +E 4
PTICHBR A > TWD D0, ZHLEKRITAFEO R TF 6 DFEMAIZ A
ZHLTWD., ZHITRAEDO/NSO LI 72 b DT, TNUNREHL T HD%
caretakers | H O 23 b DIEL IR T D T71EH 2 WITHNE~ & LT,

Peers bl x OFEEOFRELET RKE REEZH - TN D.

PEEADEE (Pathways to Expertise)

(FRROPTORIE (2D WITEREE) 23, LT LEEASTHE (D
VITRID L7z ) EWOBIRE, PREGB VAT LOTHA L &2F 2 TS
BT, EERRMART T TS, B XRCTOFEEZ ED X 5 ICE T
50 (3D WX ANTHEE, cross-pollinate, SH25703).

AANEHOTFT ALV EEDHER
#AE( (expertise) 7> bilSHIRGE(L (adaptive expertise) -~

FTILINE TOREDOIEN D DN->TNDH I L
FERERVNODESBBULEVWSSEHEBERRORRICEREZERAITS
EHRTEDS
(1) HICHEZT OITENEBIEET 2 Z L0 bHILEFESET L1700,
Q) RERMBFS] EF TR, BT 5ZL52%5)
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REFOARBERIEBILESATWVWS

BHRIZEL

[routine experts & adaptive experts ®iE\ | Routine experts (L L 7=
iz X0 RN LTI ZnNZm AT 52 THBWTWS . SRR
Fix, BICESOAIROIBLERSIERRI DI EIRE> TR ELD
competence Z¥ELZI B LS ETS. —D7=DIT, WHITHFE L TR YIL
¥ (intelligent novices) & 720 #ET 5.

Schwartz, Bransford, & Sears (2005) (L) E LA X 25 —>DRIT
ZEEBLTWD
(1) ##r (innovation) & %\ 3%#] (invention)
() #h=1t (efficiency)
ZZTHITEICHRRE L2 old,
(B) LRk L7= o DWICIZHDONT D R X RE RS &

BIE(E & EF DM
[ZNETOFMBEDIT L A LITNRIEZHET 2D TH T,

(1) direct application

(2) sequestered problem solving assessments

B G AREA L 2 AT 5
(1) preparation for future learning (e.g., Schwartz, & Bransford, 1998)
knowledge-rich 72 BrEE CHE 3 5 HE
RFL (% learning to learn & (3572 5. %FIXFIKICE D & 22— 72 75
W&k 2 BT 5 2 L NS, PRL 1L H 5 B % domain-specific.

BIGHIFEL T RIBES U B /=D DHEIZHIFTREIC O L) TDHF

I E TCREESTIE, [E?X 91T routine expertise 23NES S50 &[]
ML TE. 372000, A&BREC LD REICER L& X280 EMEIC
ZLTAE—T 4 —ICEDMEEMRTEDLLIICRDILEEZHELZOTH
%. [scripts, schemas, frames, procedures 72 & ]
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Z 9 LTo FEAR R IR T N D A BR 72 DRYRE ) 2 A& 4 2 72 D IZI3E
HThDLN, RaZEHITZE D LIcEEZ R B TS BITH LWESR 2 Jnak 4 fH
HETZENTERTRLRV. HISHRGZEIIZNEZERL TVLIDOTHD.

FEFOBICHIRAELRET 5720121, FEHRREIINEWES & X 2R
ZEMETHDIEENEEICHED ITO LN TV TER LR
(1) FNEEBH IR 5 0E 2> & HFk S H s~ (Bereiter, & Scardamalia, 1989,
1993)

() HimMEEE L IEfFE A AT 2 v AT~ 7 « v 7 7218%¢ (Karmiloff-Smith
& Inhelder, 1974/1975 ; Krajcik & Blumenfeld, this volume)

(3) #h=EMA2 BT 5 7= OIC innovation N M HE & 72 5 X 9 72 "working
smart’BRHix 7 A v

FUORESHNEREARITT

INETHRARTELMINTICHERE L TER 3 SDOMEDTHNEHKET HI LT
B LWERORZZRET25 2 ENTED.

(NS 3D2DFNZEXEHDIOHDELHLE )

(1) a better understanding of the dynamics between people and resources
in any learning ecology (Barron, 2004)
(R) Situative perspective (Greeno, this volume)
(3) Learning as the cultural practice

(HRRT— DA
(1) Moving beyond the individual
(2) The role of affect in learning

(3) Expanding our conception of what is learned



