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[iZEHECH )

P SO g 2

BH R ] A AR

B - A

Wit - e

(1.BRAY #HEEHS TSR, BAAE &R NSW 2006, 2. FHEHKE £l QEFH,
¥ 999077)

KEH EIWR HE B

[ E1 FLarmWES5HLR% (physical and social systems) gy #F AL AAn Ty i, A SR W —ANH7 09 5 5T 1
RUERKESHERR. RIS, FIRENFERE-—NEERLE, SAAFRERM TR S EK (agents) |
BEWEZ, A, ML AR, XUFE, BNMRREENEREBRFERERRM, WTEENR L £ A MK
FRAMERERAEHERE R, RN T A EEHEBRKP KA $4 (debate) |, SFRE—FI W
RFARBSHAMESR (CSCFL) |, RATRARL TOSCFLA R KA L 8y "B,

R B2 %, %5, AR, BAK
[FESHHES] G40 [SCEkFRIRAS] A

B REB TR EAZ DI S ——22—103
W AESN, TR T REr R, 7EX—Hit
EARRE AR, REW T AU e E S
HERBXBIE, TEXFER2E AR Z G, REZIRHFR
ASAUNE IR T UERH, $2 A8 B —H e B,

HEFENRAG DRI 25, XS
AR “Wr24” (Fault Lines) (diSessa,2006) ,
Mg 2N H B (Anderson, Reder, &
Simon, 1996) . 1535 FEE (Greeno, 1997) 53Cfb s
15335 (Cultural historical activity theory, CHAT;
Engestrom, Miettinen, & Punamaiki, 1999; Nardi,
1996) Z [RIF B EAFE R AHE, TR, MEkhaEag
FEEE T RRI T S B 5 > B 5 SGE 5, ©
ZA G RPN ST 15 > BIE T RE
B 5 SRR IR B, 5 A AR T X — 4
f, F[Z 0 Bruer (2006) HFSE.
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AFERYR, TR I MBE RIFT FT0E, — 20T
HIS IR e C AR 2L T T4F, 7R
PRI BAESAN [F B BSR4 R A R R, X T
ARLEH T TIENEAAE P TN GO, X
WREHF U R 2 2R 658, e
RIE SR (CHAT) Flsciln & Ji i 2 B2 i
B XS BRI T5 YA R AR BLARAL, AR
HRATIL 2 T X8 7 BIAFAE o

& IR TE IR B A F 7S ) 22 X FE 2 (Grreeno,
1997) o ARSCLAAFIMLAE 5 25 R 1], i 5 ad 2%
2SAF[R] 7 AR A 1) 18 i S iy g X 26 A AT, S
N — Rl AR I R U, AR5
KSR IR AR R B2, (HaX 37 48 Il R 16
PRI H AR MR A B R, X7 4% B B AN ALY
PG ELAY 7 RIS S0 SRR KU A% B 5 A
Ao IERANE, POREEE X ) FR L Bl B AR




——

B TS5 M S Y R P AR T R B4 L, SR, HOEE
T T DX R R 1) 3 B ) U A A5 2 i o
(Derry & Steinkuehler, 2003) , XA EEAE (K HL
PE225%) (Educational Psychologist) BT fg— A4
(Turner & Nolen, 2015) g EFFIEA, HH., XHRY
[P E 228 T4 K
A0 R R G AT ¥, AT A R Re g ik —
s R SEE W A KIS 5 AR
1, BRI A A A AR S B 2R A LA . FE 4 AT
BT, FRATHL AT & AE A T 5 A RN N &2 4
R, (BRATMEERE 221 (Complexity) :X—HLf
RFATERAE T— A A S B I E AR EHE LS, 58
M R R 25T G b AR i T 2 R R 2 > 3
. BB, AN SCETE AP XA — MR IO IS
B Z 4 A A A SR R g T ik
ARG AR FZH 53 B, Mk E R
G R HAG R ME s SR8, R I BERRE N —1
MWESAUHESE (CSCFL) M HAH B, 55 =5, £&
WIRIA R S GBI 2 55 280353, AR SOl
o, EEIHE IR RR G — MRS RESE
WAL A R DA RIS 18 o0 S PR A B B B s 35
TR, PR T4 L CSCFLA 5T AR R
MEZXT A B AR R,

—. Eili#s. EXFGEREXNFIARA

A

FAEAE F /42 CSCFLH Ry S Rib Ak —— 5 2w
ARG, IRHTIE B A X — A AT 52 T k24>
HIAH KA

(=) fraRE 2?2

T A0 BT, YR ARERS (AR “E
ZetE” —ia]) FORMART I AT R IR B 5R 28 87y 3%
SIAH I FAT TR T, YRS 2, RERFEHA
{24 (Components) B F-14 (Agents) FARTIIZE,
X EEANMARTFAE RS H. K ZR R B i JE A —LeisVE AL
), AN 2 TCRIAE SRR I s S AR A B
NWSERE EEAT R SR, R IE)2 IR B B R —Z )
FEAE AL B ORI FE I R G B A B M (Self-
organization) , WIMEZTE KATHIE A THELAE, (HX
PRFE—E IR B YRR ATHRE . ER A LA WIE
fURE (RRHENS) | 1 HaX P auUsbE 2 8 53 Ui
BLEIT AR, ITHE R GE = AR R L AR R T
A, QHIEIR R TG IS R B AR X S B 2 e, 2R

—2—

SO ERAE, BN — N EENAL SR
(Emergence) *, RUMAMAREIR /1947 Ry Hr=Ae— e
ARG B FAN BB JRHE, ANTEACHE RS0
H, VR ZE NI S B 2 R AR T ) B RS 2l — Bt iR
B, TEROWZ T B X R T AT RS S BCEWZH B
AEISZE, XA A A AT AR T R
E, ST R B A B4 e X — AR RHIE, Bk
RGBT EARZ, B IH AR E; e
JCHEAER = A RS R HA R T4 2B R GH
R, A A B E R AR R S PA s K
AR A e 5 5
B —FHESHRTHHAN RGN A, B
“TE VA RIS S B AR R 5 B R B
g rp, ANERAT R AR R SR AT R (Complex
collective behavior) ” (Mitchell, 2009) , Xt 258 2«
B —FE S, R X —E ) 2, (HE TR 2
BANRGWIT R (BAREETH) .

TEA SR T U AR S AR HE Y. R 5
AOFAT T AR B A AR 1) T8 A TR 2 AT A A AR 1Y
2 HAEH S AR PR BEAY 45 5K . “Holland (2006) 2
BARRGHE RS A A B T ) 518
27, A U AT 5% Y TS 28 A A B T R 2 TR 1Y
RHATH, HRX LT G SH—NERREN
A . Hollandif #F — 2518 4IE T8 A R G0 ) B BRIk
@ F47 1 (Parallelism) ; @ 544t % (Conditional
action) ; @i W 51# 1k (Adaptation and evolution) |
FTig “HATH BRI E &R G r ERE S &%
BT 51 7= A 0 [R) 25 22 L, il . K g Hh e e 22
2 o 308 A ) SR AT o At g A 22 4 B T PR AR A L
A A S o R B (R SR AR, AT Sk

(Cascades) FIfEFT (Cycles) i fikiE, A/, “4
k™ FRr) 2 FARRAT A E R X R R E S
(Y I 1S o S5 A4 filt O S 0
4 (IF/THEN structures) /R, i, # U IR EE
S TR 6 R B PR AT o 88 R AGE P AT B R0 of
AT EE, MATER A I TN A EE R
R GAT R X T2 B R, 1B 5 E] RE 2
B E BRI, kUL, ARG E RSBl
(BT P=AE AR AL, n, $EAEY R A A dn B AE A,
E AR R GRS, A2
AR I AT AR,

TEX—EB o A R AL TR A~
B — R R EERIT R, ZRBIHERR
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SEH g N ANMAR S E AR ANEATTR A B R T3
>, FATN AL LR A2 AT DA ELHE 1)

ARG AR R “ARAR PR AR 2H Y &
g8, MARTE “BAM” 83 “W” L — (Bar-Yam,
2003) , Bar-YamZE R IS AR AT AR R 50
ANFZ R BRI EZ ) 3 T = A R 2 AH . FERIR )2
L, R AR EERAT R (B a0E) , TR TR, 3%
el il Bk T 55 > (GRBLTE) B s 2R At
ok, WRERR Ze X — I A% L, R EITER Ay, RFE
PHEZRMAEFE Y] | BE DI S BRI

(Z) ZIMRBPHNE R EFRIE

BARRGHIL R C AR Bt T
HIPHEL, TN TIRFAE R —FB -5 AR — AR Y F 3
AR R R, FEIS B TAEH], B2
BRI & A T A —— MR T 52
AR S B AR R R & s L E 28 Bt 2 &
G R TR X2 2 9T (Jacobson & Wilensky,
2006) , X RIABOR B35 TR AR R
TERRLASEAFST > (Kapur, Voiklis, & Kinzer, 2005) , 1]
fBereiterfiScardamalia (2005) F5H .

AR J R GRHIMEA, S AL F I, SEAE
R HFCHLE, FATA AL F WA B — AP
FARBEREORRK ., — kB, L ksmid A2
LER RALA T T KA, VAl e TAE | 32 iAo
INFn e A 15), X AR R A S ) AR ) 3T AP
A W 5 et MR A (Sawyer, 1999, 2004) , 5 3 X4 F
AR, Tt EAYZKTE R st KT, #RELA TR
PERGHFAE

BereiterflIScardamalia®] T~ Z2 A WE St f5-3]
2F S FIAHIRp 2R e i oA 25 35 A ], il i Clancey

(2008) . Goldstone (2006) . Kapur, Hung. Jacobson

VoiklisFTVictor (2007) DA McClelland (2010)

AL, ATMURFE 2R X — e fEN £
ik Q=R LiE 2y T =S R e R 1 - T ER o=
VE R > BRI H B

AN AFE SRR A A B, i
248 2 BUORAR AR, TR R AETH AR

(Jacobson & Kapur, 2012) , FANTIA R MRS 2

TEXIA R E IR G TR A AF 5 3RAE (Symbolic
representations) | JEFK R (Formalisms) PA Mt 4
AREEE (Sociocultural practices) #7400, Y\ NS
AR ERAE L (Clancey, 2008) , i
MEEZ BN BOFER T, AR S A E G A BT

Tt FATNAXANTE X, SH R IARNERI PR E
B BIEZRIEAAT N (RS AL, TEUR R AL
SO SRER) M ZR RGBS A B AT AN
AT A B AT 5 ) FadE . (RIS R 4
AEREEAE)

WRIZR ARG e E o] 5 > BB AL
fifl, ABAXARAI LA B A B L BN R AR
& R e S NPl

—. FIERRFHIBSULAELR (CSCFL) .
MTNE

TEXFR NS, FRATTRF 45 HCSCFLAY HI2EAE
I8 AR X MESERENS AR I AN 2 T _E SRR AA
AR BB 2 A AR — LA & AR BT
ZATIA AT R 75K (Conceptual requirements) ; #fi7E
BCE PR 4T 2200 (Gaps in conceptual areas of
theoretical import) , X463 1F 2 CSCFLIMMEFTHE,

QIR SCHTR, MHHEA KT E ARG — ket
“FhR”, (HR R R E R, ATEHAR
GERME TR S R, SR A (Am i, B4
ZUERWIERURNE) , R SSE —HE—FFERA T
HFH EFES (Jacobson & Wilensky, 2006)

R FIERR G SUAERER R

ERR| ELXRE ER RS

4T s
G| WA S B E R
ﬁ@i@g A S o 227
B
TR B AT S
EIH4 RS $3790N JE® (P—prims forming
coordination classes)
S AR HR A L B
- %ﬁ%ﬁﬁg&gz%@¢%§§ﬁw¢iﬂ
/E%%E’J VW RIU T o )
ok . KI2HE F it &2
T PRERE e S S R S
g Fe
TETF G ST A IO
(cognitive activation)
Fp S 2
N Y NPT T U
T ey Rl
WA By SIS A B AR
(i)
s EDAMETEE R b KT
v F4 RS SAH AR R A
L HMESES) I
UV >
. RAERIERS 5 5 EA ERNRTT
GHE | AMRE ne gesine AR T2 5]
i fEsE T fentfe, STV PR E,
Bl BEkgERme RS TR
BB A v TIPS, R AR
S HUER ELIE fORE T

S
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TR EB 5 % 5 2 AR B e, 3R
ITAECSCFLAY B A T 5B AR K T2 S O BRIE WA A L
RES R I 2R R S MIA% D AE . CSCELAAZ L2 AT Af]
2 ) PG EREZE TR B N K IR I, HAth B2
52 2 R LR L

IR IRAR G T A A EE AR 1 BT
RIS B AR T A, RPN, TERE AT
JETH EASAS KBRS, TEAMAAT MR EA 3 KR
&, TERHERGE TR B S0 27 > 508 U 5
i,

FATATHENFER A A A =S AE 5, Bl
FAT TR FAA, (R4 ) AR 2 18] 5 B R LAY
BRI A A B R T R B e BE Y
RY (B MFERSLE) TR, AL E
1 2 AR AL A RS T SRR AAT BB TR) AR A 1

CSCFLEZA M &, H— 2R it
FEHI A B 55 R AR M BRI B0 2 R SO I 2
FIBHIRCR SR,

A T UtBHCSCELAE - S i s (il S — R =X,
BHATZZ T ARLE _A/EE (Kapur, Voiklis, & Kinzer,
2008) 1) —Tififf 55— INHAE LR H R B AR () 5
£ (Convergence) (RIEZHZWE) DA S/ N ol A A1 LA
NZZH. (RIFFATIE) o KapurdE A (2008) BT T 164>
Aififiizz2# (Newtonian Kinematics) i, 11454 ()2
AEPAZ AN —H, PARLEfR DR B R, ZEZ PR Ag
HAFRI, BAKUL, M TN RGEZ IR (MR
FZFNHZIR) AN R 53 2 TE] A A8 B P2 AR 1 /)
HIZWR ERERAEAT R (RERIIRE) o AT XK
TR R A AT, M1 T /R BRI E

(Markov Walk) 3 2 f%/NHE IR 7 (F244) [8]
FIAZ ., R/ N AR A A D B DT Rk A SR — A AR
M (G %), BIZ o7 sk o5/ N iR pe ) T aE ), T
MECEAVER,, &5 R B s, FEHeyI, miE
) DT Bk R 5 24 SR ) L fgE A 1) 52 M) LU 2 5 1) DT R
HRAIERAVER (WMESURYE) , FFEAER IR e
I3 2 1Y T Bk L R B DA R R AR VR, 6
B, /N BHA SR PR EGE b (Convergent or
divergent) IS XT K A 2 (AR A RS B ARE BURR, /)
HITe TR R A T H B R, @52
30%~40% (FMEHURYE) o EMSNIFR)Z, fE/NA
FITIE T, FiT30%~40% 358 i AT £ 2 i/ NaH 2%
M, AR AR TR R .

SV, XI5 2 B RFVIME 2R o) A

—4—

H—ANEIRRGE, WIUMERGEHPIANE R I T% &
AR ZE T _E RS T A A S NAL R TSR T
9, VA B I BB ARAT A7 AL Jg AT o J 2 AR A2 L
FEAE RO o XTI T BB AN (Z&PFfh ) mTRA
PR AR T L5, DEm TN A i
H A GURTE BB B (3R Ay B AL B AR, X AP A
RE N ERAT N SRR A TEE ST

FEXA G5 A T AT ATS H CSCFLE AL HY
RIRARGE R - EAE O PR SSUERT 5T P ) K B
Ao RT KR — AR SERT , 4R AR Bt T
AERBA R 227, #A X CSCFLHHY
SEIVASIEU iAo & Sy PN

=, IAAFERERRBHE

P T R AT N R BB SR H A RIS
B4 CSCFLITRE AR 2 A RET) . T el ix 37
FerI N, ZJEMCSCFLEIL AR R it

FANEER], FELREE DHA o,
AL AR B2 (Turner & Nolen, 2015) , FLHEF
WA T Brown | CollinsfiDuguid (1989) 1A A%
P “WEsh 53R (Context) B4, MU A
RN o IXF AT P T EHE R
oM, PRORTEIX Z Bl BB B AR X i 5 S S
[EHEME & B,

SR, INFIRR2EIF 58 HT, BrownZE A (1989) XTI
B i) — S E BRI S A S G R TR KIS, 1993
4, GAHFBY (Cognitive Science) HITIILAE T9fm1E
3, BT SEA RIS P FRER A A S R AT > 5
T, SLEE FRR &, XIAEMTE CRE I
%Y (Educational Researcher) HiT|M201H 22904E4L 3]
20004F 11— R CEEH, HFFTATEE MO LZERI T
IRIFGE A ) 1 % FGIA AT 55 W X 28 5 22 ) 5
Anderson? A\ (1996) A% > FE B I 27
ARSI TR ORI R E R (IFEMER) , X
VUEHFRHFASTEAR UL S5 Z [AIES, M A T
Betp IS B M Y, JCHGR TR R A, A
TANABS AR i R B TR A B L,

R K —4, Greeno (1997) %fAndersonZg: A

(1996) #4777 IR, fliiA A AndersonZE AR H1H
T AN FEE R ET WA B ERIR
WA, 1E G B MFIT#H) (BEducational Researcher)
H[A—H14, Anderson. RederflISimon (1997) &3 17—

S
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Y, FERLEECE RE_ A A T2 TR
Greeno$ H i — LBtk A8, B “DAASAREHE 27
SRS ER BB B AR — A R, T
AndersonZ§ A (1997) WiE A AE B BEHEG L1
5= oS i

CobbFliBowers (1999) 1) CEHLiX—FEREI T
THE, AT N FIFNE B ) BB FEAE R i 28, XF
HELHZZORUAER B2, MHAEH TIRA R
AT IR R R E E ], TEIAEH HE TAnderson
N (1997) WIS 2 )5, KBRS AAT T 58 By i o
2 B TE S AT o B N RAMAE
FIEEMRIEZR AT (Cobb & Bowers, 1999) .

TEXGFe, FES SR # Anderson,
Greeno. RederfISimon (2000) & J5HE &1 E T X4
IR B PIE -

(a) MEFait &AL A ST E SRR XKT PRSF
Ty e (c) N AntF AL A M EHF A2 69 R
7, SAE A AALA IR (d) KA L
RLIZVAILA WA I A R Rk, R =09 7 kAT
H AT A& Fo 47

AT A SRS A E A AE B RS 1Y
IS, TRAEAARZ R TSR FEHHEAIASH
FHEH ST R AR, (BRI R R — X Se s
P,

SR, REMATE L7 0 “IMAFH AT [H
FEEEZ (Anderson et al., 2000) , {HYE 2 J5EEASTitukAL)
SEAT SR T 7 AR s AN RS = A T AR ) B . 15
4, Derry#Steinkuehler (2003) ‘H AFEHLZEIA T HIA
AN BEHEAH A9 SR, A1 A R BENE 25
115 (Symbolic computation) , T H.) iZ & 751K
ARSI A2 EIE AT AndersonE A (1996) &
ZEBH A A . Derry flSteinkuehler iF {8 S 1 55 0
WE TRVt SRS, EIE A (Situated
cognition) | fE &AL IS (Sociocultural theory) | 43
i z0IA N (Distributed cognition) FlIiEsfFRE (Activity
theory) , ffi1H2H TR A SEH X (Pragmatist) AJHLA
ERFFNAAE B 2 4, TP, 172 SR
A TAEER 2 R HIAT S Al & R T RO S A
T, [FIES, AT — 2D HEN 2 A R GE B A A P RE RS B 36
AT AR AT S P A2 S B, It 2 A TR,

M. @I CSCFLEHEILUAFM S IBIEN S
CSCFLA] P Aix e (e Zm_F o,

BARG T S AS LR, R AR N E SR
HISERAT A &, At HERAE S BAE A B R A,
T A B N A H E B S AT B Ay 4 THI A B
B (Greeno, 1997) , FEFA T/, SIEEEEIEAHH
RIS ARG TR (AR e R AT S
BE5H) | Sl (g ST AR S IEER O E
W) FEIACFRIRGHE (At ASBh ) | 5
ST A B AFECSCFLH Y B4R, WM ERUEE
RS, TR A &,
fEFHCSCFLAS AR, EEME S KT
MEERBIT R, R ERT 2 Z00E KT RO
JBIR . HA A — LU S B4 R (I NN TEIA AR
JF) L AT (Can i 20 B AH ELVE A P2 2R B TA R 25 i T
) . BHZ (AndiSessaE19934E 52 BIRYTE BCAL AR A
IS ATR) | AcfEfilk (Qneg>) s fess A fe bk
WKz b)) | EN S (WA MRS S5
k) o INENE SR B NG #OR B35 CSCFLIY)
A, A E ISR BB S AL AR,
INFNER AN B IS rhER A X CSCFLHE Hifr)
“WMEEURE” “HEGME” AR TR, Wt
ARERGTHAFZIR, AT AAFNERE S 1EEE
W VAR T BE R B SR AP e A s R
b, EERGEHHAEEESEREX, &
MIAZINEE], —DRGAEARATEE A ERFE)Z R
FERS B #E KA E, ERARGTH
BT BE TEARAT— DR, IRIBR W E “E AT
B “REART MR, #HREAE R, KNS ET
Kapurfg A (2008) #& 1) —~2= > 1E 5a i il -+, BRI
EEE A AN 2 S/ N A5 B 0] R Uy
%o B AGIOWLZE R 22 A MR A RN B2 TR
RN ER TC A R 2 AR AN A2 B TR R A, Fd]
AR AR B Ad FCSCFLEY 2R (FARA1T R,
HAHZ, WHERURAE) R A i 4 — SR A Ry B
SRR T AR TR R A,
TEHISCHR B B9 20 2290 F ARy e, I
A IR UE— IS T 55—, MHA R B E ok
U, AN HZ Bl 2 18 17 2 PR A0 R — A0
SPRYLH S (Vera & Simon, 1993) |, [EHEHR B
MR A AR AL B 7K A EE T MATA I
F IR EN) (Greeno, 1997)
FREZANER BT, B IER R Y
PLAe e Rertiny . AR 4E B RrnyEe, Fo01mT A%
IR BN Z IR . AL 2 (Evolutionary

S
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processes) | &3 (Neuro-physiological) 1%, 1A
RIS, RSSO R, FEX SR ]2 ] A
FESCREMMER KR, Biln. =R A BEHLAERT DAA A2
TEEA SRR ) GEIRI2Z) , EALFIHA R K
F2A GEIFBER) .
CSCFLRPRAFE PUANZ IR AP 8l 27 80 B A e
YEH, BRAFGIAHAREREE—ZR LT 5 —
JER. XA TR ERGEHARRZ K UM ST (Near-
independence of levels) {H XFEAEE 2o 5 2, N
ANRZRESLAFTE, T2 B ORHA IR RLH sl 2
T B 32 HARJZ I 52, (BN AZ 95 )2 WAL H i A
A, B EEE” X MRS B R PR, ASRE R
O = 2 RS B AR Z R A FR & i
“HAR” 2R (b A Y 2E S0 AS 1) AR
LR AR R, BT, S MR AR E S5
B ECRBEECATE A Z IR B, BARREMA
(tightly coupled) AU{IRJZ IR & Hil i 75— 2K, (HX I
AEIGEVIER . BN, GIER 2130 55 P38 e
B, (BB EMNANEYEERIVER), RREERE
iz DR (N3l | SO (AR E) FiAs
[ 2 R 20T, MEHRCSCFLAWR S, Sl 7.1 R 2k
KEHALGEB— 2R E Z R A8 (1A
HL S 2 4r) |, T2 3852 A8 BRI I
AT AR R
Ba AR 2B AALE o A B S 2 R G
LA, 12 FHCSCFLAH A7 > BEE , N FIATIE 1 32
HA S 5 CSCFL A R BRI 2 — B, XA
TR, 202 4R 5L, FEIX SUSUE O 2 TS 2 ELERT
S80S, FATIAHCSCELIIE STk AE T & H2 4t
T A, o] DA B FRAT 2L RS MRS 2 [R] ) o
Z 5. WHEZRE, CSCFLIFRRATHRE] T2t
s R AT, BIPIERURE, LM SR, XhX
Ly preaiipuae PGS RS gL bty 282y i s LN DA 7 N
X 2 GE N ]2 RN J2 A2 DA 6 70 082 T i B
PEHEAT RS, TEAK B TAEHFA 1A B MCSCFLAY R
AR N S BE IR,

i RE

FATSe ok B BUX AR — i “BEITER T A
(R L AR ARV, BRI T4, s Al AYHR
BT A —ER, SR LA R, B
N ARAER R AR B ? DG : FRAE— RIS
FHREMR, HAKAE: IVRBNIX B A2 BEURIR

—6—

A AR B L) 7

T2 R E SR AT 5, FRATAY “BEAT”
NS R, MAANE RS ] DLETER A
AR “BEIT” o ASCHIRATTRE 7 S BAR R A A TE BB
WG W OE, PFAT7R 2R 2 A B ie 28
FAI 7 Y5 KW 5 R 2 I B AT A 2 R 48 (Goldstone,
2006; Jacobson & Wilensky, 2006) , 5tt[RIE}, FHrigEE
WAL IR R Z A8, NS X, A EE
FICSCFLZ /D HE 8 IE i ] . — L A 5,

LTS, P RS S 2 BT R BN A v
58, QN H HH RS, A 1 B A5 . K
MIA AN I B R RS S E SR 2 /D RR s iR
A2 _E S A LA RIS TS I e,
W RS JGHE VR E TR MA RS A B e B, (U
PSR S NIRRT — 3 “EAE” GHie, B
i 2R (DA SRR _EsE e 2B ) 1)
EEE, Hk “EIEH MRS, MCSCFLAYWE 5k
F, U TMERF, 2R B E O Z BT
Gt ok, BUGHE RN SR 2 S5
W, NS R E R, i & T BAEHL
F—F U ESET—INHL B, U RiGsh
i (CHAT) ER LA g, [H &R 2SR}
R X — IR ARG PRI R TFIOR,

FAAERLEZ, AR, G 5E, FESAIUb AR
FERGH R IVENTR BB S 5T, M= AEDAFE
AV F AT REIREUW BB HIH SR, AR T
WEANAIRIERE e M O 5 B ER), IEWNE IR ST
AN A HA AT R (B SEA L,
il Jacobson & Kapur, 2012) , K25 & A NS R 55 27
ARG ERE IR BRI 5 RS,

HE oo o RS Ay S HApth2g L
PSS R RE R A PR, (Synergies) , ATRATE
IR R s 2 RS . R R EER A S “FLEIRAT
REfATI, (EARER L B R SR AS AR 25— BB A Th 2
B IR G EAHESE (CSCFL) e,

pE

(D 24 #8952 2% 7T UL % M itchell(2009) 78 2291 _t #3416,
DL R 352 Bar-Yam(2003) 8y 1E DLGK AR T An - W i 2R

@ ETXFHIHLEE M X — B J R H AR 7] F 2 —
(Bar-Yam, 2003; Gell-Mann, 1994; Holland,1995; Kauffman,
1995; Mitchell, 2009). JEILPET LLE S E TG & 3 E KA E
WA A E R W R AL R A SR

@ EXHMFAFAELH AT HENHERX L, HERN

S




——

ARWABR SR, FlinEmiEN g EENEL, Einks
RAEEFFEENRFEFHRETRA 2R M ETRNNE
MBERR, WEHHBERRG, TERE L

@ & 7%, diSessafSheriniA A — M A oh 65 7 48
FIRA R KT AR 2K 120 “5" A RE
MERWEEABT, T “#E" AT W ER| LA NEs
S, IFBEHH| 7 Efn AN Bl R E AR RAET 8
U

® MR#Simon (1999) By HF 5, AN LA R FNE 45
RICHFRAEA “KRETENET WEREN, l—FR4A
P A B s TR T R AR AR AR, Simonfk
Z K “NLF 48 (Near-decomposability) 7, &1 EER F “E
RITPURSL” B

A
Z
z

B33k

[1] Anderson, J. R., Greeno, J. G., Reder, L. M., & Simon,
H. A.(2000).Perspectives on learning, thinking, and activity[J].
Educational Researcher, 29(4):11-13.

[2] Anderson, J. R., Reder, L. M., & Simon, H. A.(1996).
Situated learning and education[J]. Educational Researcher,
25(4):5-11.

[3] Anderson, J. R., Reder, L. M., & Simon, H. A.(1997).
Situative versus cognitive perspectives: Form versus
substance[J]. Educational Researcher, 26(1):18-21.

[4] Bar-Yam, Y.(2003).Dynamics of complex systems[M].
New York: Perseus.

[5] Bereiter, C., & Scardamalia, M.(2005).Technology
and literacies: From print literacy to dialogic literacy[M]//
N. Bascia, A. Cumming, A. Datnow, K. Leithwood, & D.
Livingstone(Eds.), International handbook of educational policy.
Dordrecht, The Netherlands: Springer:749-761.

[6] Brown, J. S., Collins, A., & Duguid, P.(1989).Situated
cognition and the culture of learning[J].Educational Researcher,
18(1):32-42.

[7] Bruer, J. T.(2006).0On the implications of neuroscience
research for science teaching and learning: Are there any? A
skeptical theme and variations: The primacy of psychology
in the science of learning[J]. CBE—Life Sciences Education,
(5):104-110.

[8] Clancey, W. J.(2008).Scientific antecedents of situated
cognition[M]// P. Robbins & M. Aydede (Eds.), Cambridge
handbook of situated cognition. Cambridge, MA: Cambridge
University Press:11-34.

[9] Cobb, P., & Bowers, J.(1999).Cognitive and situated
learning prespectives in theory and practice[J]. Educational
Researcher, 28(2):4-15.

[10] Derry, S. J., & Steinkuehler, C. A.(2003).Cognitive
and situative theories of learning and instruction[M]//L.

—7—

Nadel (Ed.), Encyclopedia of cognitive science. London, UK:
Nature:800-805.

[11] diSessa, A. A.(1993).Towards an epistemology of
physics[J]. Cognition and Instruction,(10):105-225.

[12] diSessa, A. A.(2006).A history of conceptual change
research: Threads and fault linesfM]/R. K. Sawyer (Ed.), The
Cambridge handbook of the learning sciences. Cambridge, UK:
Cambridge University Press:265-281.

[13] Engestrom, Y., Miettinen, R., & Punamaki, R.-L.
(1999).Perspectives on activity theory[M]. Cambridge, UK:
Cambridge University Press.

[14] Gell-Mann, M.(1994).The quark and the jaguar:
Adventures in the simple and the complex[M].New York, NY:
Freeman and Company.

[15] Goldstone, R. L.(2006).The complex systems see-
change in education[J]. The Journal of the Learning Sciences,
15(1):35-43.

[16] Greeno, J. G.(1997).0n claims that answer the wrong
questions[J]. Educational Researcher, 26(1):5-17.

[17] Holland, J. H.(1995).Hidden order: How adaptation
builds complexity[M]. Reading, MA: Addison-Wesley.

[18] Holland, J. H.(2006).Studying complex adaptive
systems[J].Journal Systems Science & Complexity, (19):1-8.

[19] Jacobson, M. J., & Kapur, M.(2012).Learning
environments as emergent phenomena: Theoretical and
methodological implications of complexity[M]/D. Jonassen & S.
Land (Eds.), Theoretical foundations of learning environments.
New York, NY: Routledge:303-334.

[20] Jacobson, M. J., & Wilensky, U.(2006).Complex
systems in education: Scientific and educational importance
and implications for the learning sciences[J].The Journal of the
Learning Sciences, 15(1):11-34.

[21] Kapur, M., Hung, D., Jacobson, M. J., Voiklis, J.,
& Victor, C. D.-T.(2007).Emergence of learning in computer-
supported, large-scale collective dynamics: A research
agenda[C]//Computer supported collaborative learning
conference. New Brunswick, NJ: Rutgers University.

[22] Kapur, M., Voiklis, J., & Kinzer, C. K.(2005).Problem
solving seen through the lens of complex evolutionary activity:
A novel theoretical and analytical framework for analyzing
problem-solving processes[C]//B. G. Bara, L. Barsalou, &
M. Bucciarelli (Eds.), Proceedings of the cognitive science
conference. Mahwah, NJ: Erlbaum:1096-1101.

[23] Kapur, M., Voiklis, J., & Kinzer, C. K.(2008).
Sensitivities to early exchange in synchronous computer-
supported collaborative learning (CSCL) groups[J].Computers
and Education, (51):54-66.

[24] Kauffman, S.(1995).At home in the universe: The

S




——

search for laws of self organization and complexity[M]. New R =BA

York, NY: Oxford University Press. Michael J. Jacobson, Manu Kapur & Peter Reimann

[25] McClelland,J.L.(2010).Emergenceincognitivescience[J].

(2016). Conceptualizing Debates in Learning and Educational
Topicsin Cognitive Science,(2):751-770.

Research: Toward a Complex Systems Conceptual
[26] Mitchell, M.(2009).Complexity: A guided tour[M].

O Framework of Learning[J]. Educational Psychologist,
New York, NY: Oxford University Press.

51(2):210-218. DOI:10.1080/00461520.2016.1166963
[27] Nardi, B. A.(1996).Context and consciousness:

Activity theory and human-computer interaction[M].

Cambridge, MA: MIT Press. fEE =N
[28] Pribram, K., & King, J.(1996).Learning as self ARV REMR, BRAFHFEHATHFRET
organization[M]. Mahwah, NJ: Erlbaum. HGETE, EFAFERAEREZR, %3] A mfumi F o
[29] Sawyer, R. K.(1999).The emergence of creativity[J]. RHGTEA T, a2 E R FTR A
Philosophical Psychology,(12):447-469. Bk, B R T T A S A S A
[30] Sawyer, R. K.(2004).The mechanisms of emergence[J]. EHFHIGEFE, i ESI AT R FRARF
Philosophy of the Social Sciences,(34):260-282. 0w e N TN, . W
phy 4 THE SR EMEAE, ERTAIFANTA R E BT
[31] Simon, H. A.(1999).Can there be a science of complex 22 o
P . = pﬁﬁ&c
systems?[M]//Y. Bar-Yam (Ed.), Unifying themes in complex s [N . o
systems. Cambridge, MA: Perseus Books:3-14. BB R, BRAFHAGHLATHFRHEE, 3
; g2k, gk ] 2 b2 5 AT gk B kg 2
[32] Turner, J. C., & Nolen, S. B.(2015).Introduction: OB Gy F £ oy £ BTN F
The relevance of the situative perspective in educational IR, BEARHAITE . X T HEEF RN EIHE
psychology[J].Educational Psychologist, (50):167-172. e-learningld RATEMFE AA AT FiT A 77 Rt K B
[33] Vera, A. H., & Simon, H. A.(1993).Situated action: A
symbolic interpretation[J].Cognitive Science,(17):7-48. EEEN
K #E, T IHE A FHFF IR IR
L IWR, LFIFEAFHTEBREHE L O
F&¥# Taylor & Francis HH R[] B b B X A1 0 o 75 B
TIAT L W, AR TRRASHE ST AL,

Conceptualizing Debates in Learning and Educational Research: Toward a Complex Systems Conceptual
Framework of Learning

Michael J. Jacobson', Manu Kapur® and Peter Reimann'

(1.Faculty of Education and Social Work,The University of Sydney, Sydney NSW 2006, Australia;2.Department of Psychological Studies, The Hong Kong
Institute of Education, Hong Kong 999077, China)

Abstract: This article proposes a conceptual framework of learning based on perspectives and methodologies being employed in the
study of complex physical and social systems to inform educational research. It argues that the contexts in which learning occurs are
complex systems with elements or agents at different levels—including neuronal, cognitive, intrapersonal, interpersonal, cultural—in
which there are feedback interactions within and across levels of the systems so that collective properties arise (i.e., emerge) from the be-
haviors of the parts, often with properties that are not individually exhibited by those parts. It analyzes the long-running cognitive versus
situative learning debate and propose that a complex systems conceptual framework of learning (CSCFL) provides a principled way to
achieve a theoretical rapprochement. It concludes with a consideration of more general implications of the CSCFL for educational re-
search.
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The Status and Optimization Model of Digital Educational Resources Service: Based on the Perspective of
Open Online Course

ZHAO Tong and YU Liang

(College of Computer and Information Science, Southwest University, Chongging 400715, China)

Abstract: With the rapid development and popularization of digital educational resources, the role of digital educational resources service
is becoming increasingly prominent. They can help learners to do better in Autonomous learning. However, there is still a gap between the
quality of the digital education resources and the needs of the learners. Based on the concept of digital educational resource service, this paper
constructed the three dimensions of the digital education resources service, including digital educational resources classification and curriculum
description, general service, and personalized service. At the same time, 10 typical open courses websites at home and abroad are selected for
comparative analysis, to find deficiencies and factors of digital educational resources services at present: learning evaluation is unitary, learning
management is not meticulous, and knowledge is not systematically presented. This paper will propose three targeted optimization models,
include learning evaluation model around learning activities, personalized learning data management model and online deep learning model, to
improve the digital educational resources service and learners’ learning outcome.

Keywords: digital educational resources; services; open online course; optimization model
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Blended Curriculum Mobile Learning Applications on Cognitive Level of Pupils and Their Learning Behavior

GUO Xiaoyan' WU Minhua', TANG Daotan®,ZHAO Lili* and SUN Zhong'

(1. Information Engineering College, Capital Normal University, Beijing 100048,China;2. School of Mingchuan Township, Feixi County, Hefei
231262,China)

Abstract: With the deep integration of the mobile technology and equipment and the education, the individualized learning and lifelong
learning informational environment and services provided to learners has become the focus of many researchers. This research combined
the interactive mobile learning applications with the traditional classroom teaching, to explore the effect of interactive mobile learning appli-
cations on cognitive level of pupils under blended curriculum and to explore the association between students’ learning behaviors and cog-
nitive level. Depending on pre-assessment data, indifference grouping was carried out. The experimental group used a blended curriculum
on campus and the control group used a traditional face-to-face curriculum. It was found that interactive mobile learning applications in the
blended curriculum obviously promoted the cognitive level of the pupils. Analysis on experimental group’ s learning behaviour using iPad
showed that students’ cognitive level had positive correlation with their effective learning behavior sequence. This research provided demon-
strative references for building mobile learning environment in primary school campuses.

Keywords: mobile learning environment; iPad; cognitive level; learning behavior
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Literature Review of Deep Learning

CHANG Lina

(Educational Technical College, Northwest Normal University, Lanzhou 730070, China)

Abstract: 21st Century Literacy puts forward deep learning ability as life and work ability world citizens must possess. The development

of deep learning is an important action for contemporary learning science, which is an effective way to deepen the knowledge informa-

tion and to improve learning efficiency. Based on literature analysis and content analysis, this paper reviews the relevant literature of deep

learning from five aspects: connotation, characteristics, strategy, measurement and evaluation, problems and challenges. Based on this, it

is necessary to enrich the relevant theories of deep learning, to improve the strategic study of deep learning development, and to strength-

en the research on measures and evaluation methods of deep learning under technical support, in order to promote the development of

deep learning.

Keywords:deep learning; teaching evaluation; teaching strategy
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Canadian Credit Transfer Mechanism and its Enlightenments

HU Xianan' and WANG Liang’

(1. School of Education, Durham University, Durham DH, UK; 2. Institute of Education, Tsinghua University, Beijing 100084, China)

Abstract: Canada possesses advanced credit transfer and certification mechanism. Under the support of national policy, it realizes the
openness of education system in time and space, which produces significant influences on promoting the mobility of talented person-
nel, improving the level of education of whole population as well as lifelong education. The interscholastic and interprovincial agree-
ments in Canada unified the development of the ideological consensus for credit transfer, and shape its policy foundation. Meanwhile,
Canada built up a united credit system on the basis of the flexible credit and further completed the concrete structure in terms of ver-
ification, transference, accumulation and conversion. This thesis aims to explore the practical experience of Canadian credit transfer
mechanism, striving to provide reference for the construction credit banking system in China.

Keyword: credit bank; credit verification and transference mechanism; Canada

(L4 £137)

From Teaching Mode Innovation to Organization Mode and Service Mode Innovation: Innovation of
MOOC:s and its Significance to the Construction of Lifelong Education System

LIN Shiyuan

(Institute for lifelong learning and sustainable development, Beijing Academy of Educational Sciences, Beijing 100021, China)

Abstract: The innovation of MOOCs is embodied in the innovation of teaching mode, and its essentiality lies in the innovation of organi-
zation mode and service mode. The innovation of organization mode has made great progress in education and service diversity, a variety
of individuals and institutions willing to provide educational services have access to the field; the service mode has made a transfer from
group to individual in education resource allocation and to professional public service mode; civilian and general service mode are break-
ing the conservative and traditional education mode. Organization mode innovation is closely connected with service mode innovation,
and it has deep influence in solving systematic and mechanism problems in the construction of lifelong education system.

Keywords: MOOCs; organization mode; service mode; lifelong education system
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Organizational Mode Construction of Lifelong Education in “Internet plus” Era

XIA Quanyong

(Center of Higher Education, Fuyang College, Zhejiang Radio and Television University, Hangzhou 311400, China)

Abstract: As human beings enter the knowledge society, lifelong learning is becoming core guiding ideology for people to cope with the

challenges of the present and the future. Lifelong education has also become a hot topic in the field of academic research and practice. At

present, lifelong education system in our country is still in its primary form. Its organizational mode, as practical operation base, is faced with

realistic problems need to be solved in both vertical and horizontal aspects. “Internet +” brings new opportunities for the development of

lifelong education organization. Therefore, this study explores the characteristics of educational innovation in the Internet era, enlightened

by the current successful business organization and operation modes, to construct lifelong education organization from education platform,

educatee, education guarantee and education service, to promote the organization service supply mode and service mode from different per-

spectives, in order to explore a path for the development of lifelong education in the Internet era.

Keywords: Internet+; lifelong education; organization mode
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Catering for Diverse Needs for Student Support:
Differences between Face-to-face and Distance-learning Students

Kam Cheong Li, Billy T.M. Wong, and Beryl Y.Y. Wong

(The Open University of Hong Kong, Hong Kong 999077, China)

Abstract: Student support, as a crucial part of educational delivery, is closely related to many aspects of students’ lives. Catering for
students’ diverse needs for support services poses challenges for all education providers; and for institutions offering courses in different
educational modes, the challenges are even greater.

This paper addresses the different needs of face-to-face and distance-learning students for student support services. It presents the experi-
ence of the Open University of Hong Kong, which caters for both face-to-face and distance-learning students. The provision of these two modes
of education calls for a comprehensive assessment of students’ needs in order to develop and provide effective support services.

This study aimed to (1) examine the need for student support services and facilities among student groups, and (2) identify the major
differences in this regard between face-to-face and distance-learning students. Both quantitative and qualitative methods were employed.
An online survey was conducted to evaluate student preferences for various services and facilities; and valid responses were collected
from 461 students, including 374 face-to-face and 87 distance-learning students. Also, eight focus groups were organized to collect stu-
dent and staff opinions on student support services.
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Use of Learning Analytics to Predict Academic Performance of Learners

Francis Yue

(School of Continuing and Professional Education, City University of Hong Kong, Hong Kong 999077, China )

Abstract: Learning analytics involves the measurement, collection and analysis of data for the purpose of enhancing learning experience
of learners. The use of learning management systems (LMS) is very popular with many local and overseas higher education institutions.
In addition to LMS-based data, other student-based data such as class attendance, assignment marks, test and final examination scores of
courses offered in an academic programme are typical data that are used to assess the learning experience of students. This paper aims to
identify factors that could be used to identify those students who are not performing well in the programme timely. Both LMS-based and
student-based data relating to a local part-time diploma programme are collected and analysed to study the effect of them on students’
academic performance using the multiple linear regression technique. It was found that coursework has significant effect on the final ex-
amination performance of students.

Keywords: learning analytics; learning management system; academic performance

(L4 #547)

The findings from the survey reflect the dimensions of services and facilities that the different groups of students valued most. For
example, career development, which was ranked as the most important dimension by both student groups, shows the huge demand for
relevant support in this area. Students’ expectations also call for additional resources to be put into internship programmes for face-to-
face students, and academic advisory services for distance-learners. The responses collected in the focus groups provided further insights
into the needs of students — such as the provision of a gymnasium, residential halls, exchange programmes and social events — to enrich
their learning experiences. Based on the results, the selection and provision of student support services are discussed.

Keywords: student support; face-to-face learning; distance learning
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A Road Map for E-textbook Functionality

Samuel P. M. Choi and S. S. Lam

(Lee Shau Kee School of Business and Administration, Open University of Hong Kong, Hong Kong 999077, China)

Abstract:The functionality of e-textbook plays a crucial role in the e-textbook adoption. This paper aims to draft a road map for de-

veloping essential e-textbook functionality and to provide insight for the e-textbook designers. It proposes five hierarchical functional

layers in the development process for e-textbook to empower more efficient and effective learning from digital textbook. Each layer

extends the functionality of the underlying layers to unveil new features to support the learning processes. The required technologies

for each layer will also be discussed.
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