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SR R 1 R A T AR R 0 T R A JE R A
TIWA K,

k3 HEHXBYERSKELEERERSED
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B0 & 48 (intuitive system)

SR R HE R RR [ I 26 3 8 2% 9 2o e 5
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BT U B B 4E T,
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MBS ECA S8 35 H B 45 1R 1IN R BE AL, (R T 2§ 3K
DRI . X S 58 X) P 5K | 20 2L AN 48 B 9T
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PIRUNIRVE [ L 7 TE AR DA A TR e il R 2
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SR 5 AL AT A Y HB AR 2 — Fl AH X [ 2 19 S8 4k
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N AP P MR . AFREUR S
B R A B . AR 2 BOR 5 8 B R 152 AR
55 O i A B EE X B O 2R 3R A AR = i
b R A G, R T AR AT FEC 2015 AR B R R
45 MY bS5 T )P R B e BUR 19
FIABLTRY 4 SRy B Y A e W98 N DL B0t 2 R B 3R o]
E TAE M A Jr i 0

XL i R P %) 38 B R R T A T s
ma . 3% R SC B b BT 3 gk e AE 2R A
J8.2%” (thinking out of box) . Z 22 Rl 5 52 Rl 2%
HEER N 5N ZonF I T dE
HHFAEL 2 T F Ik, XLEEH S TESTIE
1 DA RTASE 21 A T R . 5 0 (R B, A e {4
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SCHEFWEZEL S,

B 5 Z - INHR BLS TR AL T O T HERL 1l 5
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FPUJE RS I SR, AR P DA AR T 3, RN
T LN FNAR B 55 Sh AR B O 45 — B0, PR 5 2
ok S R e A IO AR Y 1) B S A R . K S AR
P 12 24 SR o R A G B TR

SR S A B0 5 B iy L S M — S B A1
), OC T 92 BR & A7 BE Y B R A5 OC T L 9k
A A IR, FE T 2% O P2 BB AR UL S 25 . W EE P
75 \L3RE T ax A~ e, HORAS 56 1 H 1 AE T AE N AE
TR 2 (a7 T . PR TE R B, R AR B
WA R T G S EL AL AL T AN B W IE D no ABE AL,
il T IXBR Sy DA A T 1 B 3 ) Cprinciple
of truth) "

R A A BE AR RE 320 5 2 U A 1 — 3k
We 7 deE it AT U A B DA L0 B 2E RATTIA L & S
THE N0 A A A R A TE A, X W2 N R AT
A BER T R R A

5 A SR — A B S LD B S Oy Bl Y A
3] 7 (reality— based learning, RBL.) , iX B “EL52”
AR ESEH B BSR4 % . RBL
R — K SC Pr B 52 B, 3 2600 7 52 Bk 5 7 15
WorNad . A RSCHRE Y], RBL W 3 A0 A AT a2
FERFHEES . 252 B A EE A,
{EPCA AR B3 £ B2 B - RBL 45 2% A= 78 B SE 441
R 5 FLOA AR R Y AL s

Ty — A DT RS X EOE P PR AL Y 5 A,
HJ 35 [ 2% i i CE. Guba) Fildk# (Y. Lin-
coln) F 1989 4EH2 th IS8 U FIP M A AL, X

AASE AU L AR LR R A8 SR B UL L R B S A
F RS A IF M, A DU IE Sy A4 £ oo
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TIRE: (L AA
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PEARAZR Crb Ji ) b T U 19 o [R) 22 L i S8 22 L B
27 WA TR R BET . AR SR PR CHE R R
SN, HAA S vl 2 (B SO K 3 A 45 53X 110 52
ET—ZRAE {7 m e, XERAAE
“critical thinking”iX A~ %A Y1 MEAR S |
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BWREGE”, HAEIEANEZ7mAER A
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X
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T B AE N FASE A gt 57 J5 o) HogE AT o . 3R A
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H RN A Z S T HUEATT A A IR B A o



FIARE . FI5RROMZEMCT)
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T B 11 )5 245043 TS0 2 Bl 22 4 A8 Ik
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M DA SRR R A . A 2 D L DA 0
Bk A R DA G A 2 A B e R R AR AR AR A L R 25
AT o DA B B 58 B T 5 DA 60 4 8 A4 Bl G i
WAk B Z S8 A T o N Sk As e 2 o) T B A AR AR
L 1A T b A AR TR R 0 AN 23 45 B AH B R
NSRBI T 2 AR B R R E T i
BN & . X2 N A =TS — %
AR R LT, XK R R LR
(mind) F1 KK (brain) P4 J7 T B9 & & .

o A — TN RS i & s, A
JEIUASE AU B0 114 A2 0 WAL A S o DRI 3 o A4 s DA S ASE AR
SR TA T AR S RN e B AR AL, A AR R O i3k A 7
ST R FUL L Xk AR T SR TN R e B L O
AR T E

FRAM S R B 3 11 2ok DA 1 i 28 B A1 56 T A
FHAEB R . A I S S P E S H S X AR AR
o IEARSE E A K IR B (C. Peirce) £ 84 b
F P E P A R YEFE R B H (L. J. Wittgenstein)
PR o 2Rl AR k. (H AR B2 B B R X
Pl 5 00 2 A% OIS 0 B 22 0 AN DA S0 B 2
B ATTERFE H NG A A AN 58 S A A d A i [ X
Bl AT ol 1) 5 B T . 2 R WA E KBRS &,
TRAg 220 B 2% 57 38 7 78 (Kenneth Craik) T 1943
SR UHR O AR — ], IR S O A A
FIAS ALY B A& T JE T HE B B0 . 3X A4S A Tk
R T RS,

SR v L o AN S 2 4F FL 3 (1945) 5 4t 1

A
WALAR RS IC T . B2 1970 A AL I i 48

R ATA EF A RS . M 1970 F(0H . 3
AR T 0 RS 2 A2 LI O B 2 R SR A (P, John-
son Laird) 82 F W57 va fiL ve “ DA FIAR 27 1) JE AR, I
HA IS A 515 5 B L UL O T L 2
SEERIE S R ALk, L TN R . 1983
At & e T OB — B2V A S RN
SR ABE TR L 1) BE I 2 AT

IR PLoR PRk 2 A58 T AF . A B S R
W NS IT A AN D) RE 1 38 AT IASE RS . Al gk 7K T
LHAE R Y T AR AL GE > D5 DA AL B3 27 D T B4 WF
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LR 1 O B R B ) S e — W A i Rk
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A T AR B 58 ©L 223K 41000 £ 58 5 10 ST AL
NS A —R] (IR SO R ik 121 TARE .
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ERRLF € SUEE S &3
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j:o[zii
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) RFTECCE A TR S . X
3 Fi 45 v it A R IOT T OMCIA GnRE 2 Y AR R, A
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HEHERILXUREFERE ., @ TRAELLM
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ISR, 5 HE A B UM A R L B iR e 7
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N G R SRR T 2R B2 AR 1 n)
T N KR L DR T 58 i BE AR R R AR O D AR A
XA R HE R . R R
JEPIEAE B, 1 LA GEAH B UL . © BRLAR
I 2 X BT I O R S, B SREE T Y —
N EIEPR . T KX R HIHIE L 68 1 R A A
>JHe 1w FR b “aE W PE & K Cadaptive expert-
ise) » 3X Fv 2% ) g FR Sl 3 W P 2% 2 Cadaptive learn-
ing) . IXPHFhRE I # TR L g ) BT

T G/ TR K25 U O A R R 0 L
e, S ) AR i, R K TR A
v UE , LA G . DA 2 oy 2 BE L A2 i I 4G
AT LLE I T AT A AT AT B LA
R AneI 5 . HAR AN By IR B rp 225k . XX
LA I U HE 2, B L AR A RIS 2
L3R HAR R, 2 ol 5 i b i) 75 Fb AN 5] 2
. BRI 2 Lol it 2 DALl A 3R FR ok 3
LR K TP R AL T 5 — B Ll et B
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Fo Tl /3 T W 90 56 0 A AT AR A
BNKEFE R — D RESR., TR/ BT RE
BT R AE AR S, B MOHT T B L K ke o3 o 1
DB AET VAT BB T R R ORI, R kI,
TEX AR R B 5 T-7E Ll A i Ceognition) |
Ll 2%k (interest) . 3 A g JJ (competency) . #X
ZRFE JE (proficiency) . & K (expertise) 25 1.4 4E &
e MRIR B A AR AL A B FE &k A4 5 (compo-
nent) . E)L LM (perspective) £l g iE (decision
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making) . BV 7K i (commitment) 25 PY A~ J7 1a]
SRR e A=A A s AN E TV SH R i ff a2
2 il S R LD BRI I B R e . X R
KRB B W WS T 1 (B AR R Tl #8OF it
FE.

T2 SR AN W] BB 7E DU 4F I 8 24 AR 5 3R iR
il AHL N 322 S0 A AT 4 5 o R T kil . IR ax
S FL G FE AT A N 2 A a] 2 T L A IR B O R L
s An Ay 457 42 4% 3 S [a) BEER AT LLAE & K/ B FF5E
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= BRMKMR R T A% B
MO EE R . b FR Nl 42 B T U 3l v I8
HEEXW . G MER 2L Z MK IEnt. ot
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AT SR . BT fE R E E EE AW S
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FLihFE S FE R YA Bl AR Bk £ 5 L RUAE 55|
Elb A S A B L 3 2R AT R B R R A i xR
LIRS ST EE ) . BT FRME 55 ok Bk ik
R R R ABATHE O AT A RN 2 56 A A OB [a)
R HE T .
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Open the Blackbox: The Scientific Foundation of Undergraduate

Learning and Development (Part 1)
——A Series of Study of the SC Undergraduate Education Reform in the USA (2)
Zhao Juming

This article is the second in a series of studies of the “student-centeredness” (SC) undergraduate

educational reform in the USA. It addresses the scientific foundation of the reform. The author sug-

gested that the foundation consists of four parts: brain science and neurosciences, studies of emerging

adulthood and undergraduate development, cognitive psychology and cognitive sciences, learning psy-

chology and learning sciences, expressed as knowing brain, knowing student, knowing cognition, and

knowing learning. Limited by length, the article is splitted into two parts. Part 1 focuses on brain sci-

ence and neurosciences and emerging adulthood and undergraduate development. This is Part 2.
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