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fb, BEEMT, REidic5he, Zathig, &
BYEHRe, IR, RS, RN
Ak, SRS, R AAEALEIAR ] AR A
FEWRREAN . (B4 Ao, 2007) FARTER
BORRRAEHE I TR Plgs. Kas. il
THEPIRFGE, (Bain, 1937) 4EXE B4 34 0] i
THEARW L VB2 FA TS AR EEG, BHHE
SCHX T TH . HLas. £15 . R 5HLFEMA
W s AR DGR . B U, BOR
R HRRBYEBRN T, HH BT T . R
2% . A HbR. (Wikipedia: Technology, 2014)
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R, EREE AL S 55, Gni
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AR RIZ O EEM RS 1Eh—2IAH
DPR2EFE ., Resnick #2456 A 2 BOWFFE TAE BT
TR TARMERT A B RAEML, IRZHHRAT 55 AR
FAtBEAER, e . Bdis ot . AL
HARTEZ PN D BE S TR P B 21 e
Ui B EoR R T aAE ) R ] AT i Ak
Fio XFFrp 2 EoRUE, AT A DR XS
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IR#ZZI, RS BIARH 1y RO, (2R
AXASC I o LA B A ) 7 K 5~ N R S B g
U, AVEBBEATAEAT# S HOR . (Kuhl ecal., 2003)
W fa] A RE A By o7 ) BRI AL 2 M2 T W 7
LIFE.
Center) LI J M 3 ff K %% AAA  ( Awesomely
Adaptive and Advanced Learning and Behavior ) SZ 4
AN T T T Z2Wtse, Hoh s
22 ML #5 A (Social Robot ) RUBI A1 # == ¢ B
(Teachable Agents, TA),

(1) HAHLER A RUBI

RUBI Y 42 FR 2 i 1T DL i S8 4 3 A AL 85 A
(Robot Using Bayesian Inference)” . RUBII H & 7F
Ik i 1) L 9 52 B A L g N CaniEl 1 fr
7N), s TDLC & i) — s FRHIF R H , W
JEME— P N Z2 X NSF N & 2 ] BE oz it i RHIF I
Flo ZB5E5 H 45T 2004 4£:9 7, 2004-2008 4 i
1T TEE—BrBERBFTE, 2010-2013 4FFFJ2 T 45
EEMFFT . (Movellan et al., 2005; Forster, 2012), il
i TDLC 5 LIFE fF5E A B BRI &, F AT RUBI
CHA T RUFHEACRE Ty, BERERS LIdt 2 r X
Brip 2 ZMiE T, WRERE A SR 15k SR
SIHERER B LERRE TG, L REWEIE 2%
TR LB R T Z0IRAS . TR RTEMR S
R F5h, RUBLHe Sk 80 SR ER &) 1) L,
M T T a ey (a2
N, REMUI—LE T, A8 TT 1 A

JF R RUBLIA H (Y K H AR Z — 258 JLHfE
Ml U I LEs N I A AR,
12 KEFE A LE PN 10 3B 01, 7 RUBIAYHS
B 2RO T 27%,  (Movellan et al., 2009) ,
[FIRELE DY 2B S AME R R A T REFIIRICR
TE RUBL B & it fe v, @23 3pl . JLE ke
P TR | 18 5 5 ) S SU I F N 5L &

TR a5
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TDLC ( Temporal Dynamics of Learning




VB, FEORIL T 2 R s 2R ISP . 2
JCAEIIBTTERE Rl e VAR A1 ) s 5
YR, JRPLLE TS 90 & AT T P55 LS
PO IBARZE KL, XHE B A KRS H
BUE M E . XK, Kuhl #27E0F 4 & B .
AR I BHEEF R, E i S = M e
SO A0 PSS, i SEBbIF s e Fad kel
[P 2 PRve g S

B A
B 2#EJLETR I F 5 RUBIETHER ( Meltzoff et al., 2009)

(2) Fo A

12 2# B (Teachable Agents, TA) /&
FHTHL AR K AAA S0 5 . AR MRS Ko T
TAEMTHEIEE R | T LR R K2 Peabody 2%
B . 2 /R K% SMART 5250 % kA A A (1) — T~
SR ZEAREE TR, kAT D
2007, PETEAUREL Y AT, s A
Bl " AU Iy 7> . MRS RDE
— PR AR S, B LR R O R A
IR A NI A T RE A AR S B — 2R
RS BRI O, IRZ I RIS A B T
PP B R S0 R B 25 A s

(Horton et al.,
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B 3 #FIE (Teachable Agents Group, 2014)
I TA SEIAL S 2 ) 1 SCEAE T Rt
A SR T R R B AR Y, SR T R
gerp Al P 0 PEHERR S |2 (Qualitative Reasoning
Engine ) (Forbus, 1984) ML, 514 FF % i3k I
AL e e 1 B QP T ME A R R AT R MR
(Biswas et al., 2005 ) ﬁﬁﬁ&iﬁﬁg1glﬁ\%ﬁ?i+%$ﬂ
CEEAET XTI A RGO, MW AR R
IAHAEAE T B S0k A B RGBE R SN 5
SOREP s I fe g S A N S VS I B /'
PR, WS —RINME RS A7, [Fn
T A RS S BRI M K
ITIEL, R ARG A" BRI /D
B R AT BRRIES, REIPAHTE
SEIERES, MRS R BRI, &R
Gifgtgxl /NI SR T A3y, JFgs
HRIRFTE R . REMFE S E DR T A&
NI FOTENUREE “EAT ZA, AR
UinE o RGAR PRI 2 AT
KRB R B b 8 mT LALR] i ] i Ay AR
][] —ANalE, bR s TR, dEmIT R
PEGZ TR I Ag e, SEER PR TH 1) 53 .
(Chin etal., 2010)
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A E AR 2T RE ST, DTS B A AT S e 7 %o A
BRE R E AR, E R A TR
XA ERAF R, X R 2T GE S A IH Al LAPR 5
(Chin et al., 2010) FE—JR IS PHAE | BFXF U4ELE L
A TA AT A ) o0 R A 28 RG22 S I E 5
1, Chin 45 & B 1F TA JPFREREHS B AR 4 Y L3
srezia R AR 7 A THERE.  (Chin eral., 2013)

2.5 330 5 AT R

HHET, E ARl B s 8l
FEIF RARSCAE T IR RS IR 3T 45 T4
B B s S VP R AR o A2 T 1 o S5 — DT, 2K
el kit ferh, IEAMEEF W E I E
PREARITIEIE A, MR A SRR 56 &
Jie#s ARG F BRI INLAEAT . BOMTEET AR
BT HeE BbR . HUrsat . BRI SEABCNSE
—BOREE, (EURRES R AR TR A AR B sk
AR T 2207 5] IXWVFREEAT NN E 72 2
ARHYIEA

SR, ARFORFZH " #Bif) Diana Laurillard 2(4%
INHESA AU —1TEAR, i —T TR
(Laurillard, 2012) Frs R HH MR BRI R
HUL Y Nancy Law ZBARTEAR S E4EH . 200 T7E
18 AR H G ny i b, AR 27~
BOTIRETRF. A, WO & 7 —FmT L
I [E I 2= 2151189 PPC (The Pedagogical Pattern
Collector) V- &, B T # % ¥ it X 5
(Learning Design Supported Environment) . (LDSE
Project, 2014) XA AT LATEREHE 1 S5 T 3
suBnze e NSRS Earag i BV IE I &y N S s
ASRPEE ORI T 58, IBREN HE B AT
THREMIZEA O DT I TR b, DLt )
M EORIEE A B A

AN, FE24 2] 537 1E, PSLC Y DataShop %
IR ARREEE ) TR ST ] AF I TR A58
H B S i g5, DU - Sl Ak
T HA%MRS . (PSLC, 2014) DataShop X} Fr A A
BT, FECEWIS HT5 [F) SR 55 28 nT A il
Mz 6 LR RS . fedn ek 507w,
WFFEE AT IARE A G ZOR EAE 0T 8d)s , i HL
A LAAFE HoA AT et 5 B RIFFE MR LA S AR S Y BF
FREE, T T H A Excel . SPSS S8 H4- 77 B 1Y
f=l, DMt HE A, 5556, DataShop ft
PFRPERTELR T H 555, (05 RS AT 7 4L
Jar AL, i E AN, BHgE T
BB T A SO T T —A
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23 a2y ] g TR 8 it H Jo— AN 523 Al Re 1 it
FEREFEA K, 2k H SILC 11 Forbus BHRAEAR IR K S
M SEMNGZET MM E R —
CogSketch, %y NIIEHE 5L EATHY A AR TE
31, REREE AT EARSME, JUHUE 523 MIAHOCHY
G5 O i HES SOBETTR G I N (AN 1 N oy
HRLLRHERR DT T AR ST, XA HIRE 7 kAT
ﬁ )F;.; iRz % 7T'é T Pk ik o (Forbus et al, 2011)
CogSketch & SILC ST AT BAFT & T F R Sl 22 R
45, FHEIEXSR . PR RL =FooR Al
XIS, IFR AR A AR 2 A X T4 2 1)
NHIBRSE, JUHE B m B HERLRE ) 5 23 (B B T 0 K
F&o AN, Forbus Z¥Z5H I $SE Hi CogSketch B 5E 3% 5
AT HABE U TR RE SR S8 AT BN 4

NG NZEE I UaTEDE . A TSR
i, ALl 2B SRR AR EE X 4, =
. ke, (HREIEAE ST R Z A E—XF
ZINKFR, WMEIEAE U b —FLRIEDE, mhTE
st e GR Mk . A RS B, AT
FABLRIRERSARN TGN ZIRFEX A TR 25
(B FIME S [ AYREAR, CogSketch JETLUF R S st
AR —RARUBA T A R 2 [ ERAE ;. —
JELEHZEE (Structure-Mapping ) Big ] HF I ik
L, EisHEIEXS . bREFIOCRE —FhocR A
RIS R R RS [ RS G R, IFLAS,
A2 ES B o B & i N U e oS SO IE T EZ O B
AT ALZE . (Forbus et al, 2011) ?ﬁéﬁz s
CogSketch FZHA AL LERZE L IR MZ.OIIRE

CogSketch 3= L i I T I\ HIBL UL FN 20 & 22
o FEINFIBLRL T, CogSketch I FH T AR 481 o] 4
AR 23 RIHERRAT 55 o 1 T A S A 5 A as A
%&Rfﬂ%’é e l‘ﬂﬂmﬁ . (Lovett et al., 2007 ) TR%UE%'@
I (123 [ FRRE 1 (Lovetr ecal., 2008) LA J% 2% ]
EEMSY . (Lockwood etal., 2008) TEHE HFTT
[, CogSketch /Ry —Fh#HFHANT-&, T4t
CTAERT R CEIHkRE” WA RS . Hd, (T
VER RBRS (2= ) FHimid ZE b A O 5 LR TR
F14) F8 225 SR T I A1 14 LT T 4 RN 23 o) Ak 2 1 2
2J5 (Yinecal, 2010) “BIHKFE” AT F & —Fl
e B, RS B S B TR SO BT i
HIINZ . (Wetzel et al., 2009)
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ok F A4-H0R2AAY Kadosh -4 T 1 &
fii 3] 98 3 R (transcranial Electrical Stimulation,
tES) MG BT AR = A AR T k2 )
MIRIESE . 17 2RISR, AT T 30 > r s
SN, AHTEM S BEE IR . W R
PR R IR, HUREE AR E IR T A2 b T
BOZAASRNMET N . 2R (tES) ik
B KRR AR 22—, RS R AR A ]
EREERAEN . (ESEASAM/NMNMIR T,
Tk AR AT DA TR ) AR X, A Rl DA P
AR, DT SEHEAI . fHE i R R AR T RIAE
AR, AT TR T Em o ek gs . £E2
T AN AIBEERS R AT REYE . 3% —BiF 53 Sl
ERB A HE AR CIET . Kadosh 120t
FEAR AT Z—

Kadosh - 7Eit 5 — R T2 i (BB %
W) A NI R A T B T AR
B, IR B0 I AR RO OIS . TR
— W5, Kadosh 1 BA 597 A% 5% 38 3 — 3G
2 ES L2 ( Starstim Neuroelectrics ) il 34 72 19 i
X, [AIAHE B — 3k Kinect iR F A 3047 53 R /Nt
FINZE, 455 % BES REAS B o i R B, e )
S 2N HLG, OB B B 4E L. Kadosh 1Y 53
— Ui RN, EBESHR, R i A i)l
Zru ] UBAS B Y SR S . Kadosh T BAJT i
) —ZRINFFRY], TEAAELERT 2 ] IR AR
A&, EENESHEAS B TS AL 13T 2 F0 5L
ARG 2 R . AR TR AR R > IR
PN B EER R TR0 UuEE . Kadosh {81 (1 525
AL 2 PR A R O 23RN, BRI
1E, AREE b 32 55 B ATRR i 2 TR 32 R 1Y
WS, AR R —EZ 5. WARE A
QSR Zk, MBAFTA ARG i B [a] 3RS
IR, AR AZ 30 ) B SR b T R A2 A
(Snowball et al., 2013)

T AN ES 3 A 14 I B AR ATk AN ik,
(AL & —E AN 2 A e ih B 2= > iy H
o SR, 2o fut s R R ] REAAAE—E Tk,
Ll G A TR TA RN 0Tl iy bRk e Jre i B A Ho A g
S E VAN 1 S /1 2 NI e e e 14 W RV
TR R, DA B e — DD e A et P
KB, WEF%. S— i, XFEARM AT g
AN IHE— LA M E A DI RE ST AR, i
TR . IE 40 Kadosh T48 11, “XFhEE ARl
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Behih—FE, nIREAFERIMER].”
=, ath5ITie

AP CEAJFART LR g e —
Mkt 2 VEAT o, AL AR AN RUBLIE i 5 )L & %)
WL ACH. BrE, AR T ILEF TR
Ay AR AR RE RS 2 A ST ML "
£ W T~ R e A B MRS A
AEJ1 . it e s BT 500G PPC, UM TAMY
AT DATE R B SCHE R b e AR 2 S O R
11 L n] LA Bh A AR S et A Byl R e s
5 %045 G % DataShop 38 i By S (1 A4 72 28 il 55 F0 T
H, AW EAHRBE T — T #5078
P2~ FH SO Bk ) USRI 6
NI 2R CogSketeh SR AR 1) 7 A 727~
B TR, JUHE S R AE ) S
2SI RESI RIS SR . AEANIVIZRAFERT [, 8 i 28
HLU RSB AR BRI AA B T4 e A Y
PGS PV E

ZAL LR T D BRI S, [Py
PR AR AR R >0 Ty TH S HACR G 5 55 75 AT

( Miller, 2013)

1 AR5 5] HAR R IR AL 2 A S AT A

FEARRK S b, SRRl R 22 > 5 IR F 5%
Ft F AT Andrew Meltzoff 2% WA W02 | IR IRTT
. HEEZmMEERR N &, Rl
P B P s ST & e i o S L Ve et 7 e
HERNTEZ IR h CARBESE, AMMiE “thastk
MRk (Social Brain) . [AIFEXT#H2s 2% 2 HOR 1Y
SCTENIEFIE R T Meltzoff U2 BT KL, Toit &
FEACHLAS A RUBL, & ZRBAEE 22427 M)
TA, BEIEREN RPN T Prnl 2% 2 i F
HPPC, FRJEI THESPEDIRERYA G LS, 5K
UEAF T A ZE SR A EIE T4 Stk 2] T HECHF T 194t
SR WA 2 ROR . WS A SRS BRI AT &
Je, FhosbhaE ) THRMAS T YRkt —0 g,
[ REREE (AR R R 2R, A RAE IR
XeeLgR AL AR, PGP RE e, BT
FASTR O R BRI, EIEM . HARM AN
EXIE S AEAN I B ARG AR ST

2.5 S BHARBRBEH B E kR F E&K

HoRB R refb e ia s Ll R FE NS THAR R
MEE AMEM, R EIaE 2l SE/
HARMRBE S22 08 . Bt JFk . S0t
5. HREMFSRENT T2 BEAR MR EA
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i AR AEHELS Y 2 i . A SCHEH 9 LDSE i
PR 2 S B SRR AT, T LU TR e 15
THRBER S5, RERBARC &R S| BT A
KT SN F A AR N = S T s S e,
TR XTI R AT 2 2 s RS AR
FLB N PIOE e E RS IR A R 22T, AL
VI 2 (B A 73 22 K st 1] (R AR X 28 1R 1 JC 3R AL
FMER; (Fra, 2013) FEARAT LB “H 1
B FRRANEA AT, (ARseaes, 2012) i PS
i 3D AR I H O R 1R 5 DU k2 (R] g
T SRFRE TR, (RmBE, 2013)

3AY R AR R A F T HARBFRAGH 55 5

PRl 2E B RN AT 20 4F 2K & SR Fe TR A B2 45
W WiRlAFIR R, MRPLREXT 2] | kRS
A RAMEINER . AR TRl RS S B ET
WA TR B TR 28R, e “2¢ 2]
AR B4y, Kadosh 181 FF A48 i 5F v )
AR 27 2] IR e — A R i s s, 51
BT 5EFHNmEGE SIS, EARERK
PR, Kadosh it Bir 7 45 i T BA T JE A6 4 2 K i ol
WA BT, 512 T 41HE Science . Nature 25 T2
“EAR T Be BBC | B [l 4 H SR 25 R AR BHEAA F 3 ik
KevE. HETDIRERGILR G H AR (fIMRD . Tifgd
IAMEIER AR (INIRS) LUK E (EEG) 53
PFMI SR (ERPs ) 8B . MG AR &
B, FEE T Z N T TRA S s . an
RV ZZ G R ATE X KIGALH 12, 842
W h e s NN 3 e s N EAY N €5 N [Py O N
M RERIPETE . ARG AU AR 2 I Bl
REMERE AR, MR LU, X asgm g A
BRI EERMGER, BEE— A FERE, HE—
AR

4.5 5] AR IRAL D AL R AR IF RS

AR RHERE, NS R &l e
RAREFAHARAR I, XF T REE B A= 5 A i
KA, FLANRERes, TEAR MR R e 4
AIDBRIHM T % (B, SRR KRS 2
S S H R MR ZE ], AT A IR 2 T HOoAR
5, HRITHRE A R —ANME I R R R . i
KPR RIMARG ARG 50k, X7
T AR R AN 2D S0 4EAC t T A g At & 1Y
“HFEHLER” o Resnick ZLFZHB I 780 b K~ 4
90 B S S gt ST B B, WA RSB < B bl
R AR R AR ), BEERD
BHE S A A T, IR R T, mARY
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PRI T A AF R A B I GT FN SSIERE 5T A B
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o NIRRT LA SN B
Yo BT B 25 60 L G O iR, 4
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From Neo-Behaviorism to Neuroscience: Perspectives on the Origins and Future Contributions
of Cognitive Load Research
Richard E. Clark, Vincent P. Clark, translated and edited by Jiang Min

Abstract: In the development history of American psychology, the development of cognitive load theory has always been
restrained by behaviorism. Behaviorism pays attention to motives and the single way of study, so step by step its limitation becomes
obvious, with the result that neobehaviorism focuses on complex study problems using cognitive load theory. Cognitive load theory
provides systematic ways for teaching theories and teaching methods, but there still exists some other problems, such as how to test
cognitive load, how to identify germane and extraneous cognitive load. Neuroscience’s research on the relationship of pupil dilation and
vascular constriction, imaging methods for monitoring changes in cognitive load, provide methods for problems mentioned above.
Specifically speaking, pupil dilation and vascular constriction could be a standard and alternative of testing cognitive load; the methods
of event-related potentials (ERPs), magnetic resonance imaging (fIMRI) can discover the basic course of brain, identifying the working
model of brain as well. In future, researchers should step away from our century—long dispute and become open to the insights offered
by past and future advances in cognitive psychology and neuroscience. Meanwhile, we should carefully use these methods and look for
alternative hypotheses when we progress. Our ultimate goal is to achieve a unified theory that bridges the gap between cognitive
psychology and neuroscience.

Keywords: Learning Sciences; Neuroscience; Cognitive Load; Behaviorism; Design for Teaching; Brain Imaging Methods
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Typical Cases of Learning Technology: From Social Robot to Brain Stimulation
Xu Guangtao, Zhang Huaihao, Ren Yougqun

Abstract: The design of learning technology has always been the important direction of science of learning since the emergence
of this interdisciplinary research area in teaching and learning. During the session of "Technologies for Learning" of the International
Convention on Science of Learning 2014, researchers from different countries and regions shared their research in this field focusing on
the following four aspects. In terms of the social learning technology, the social robot RUBI had a significant effect on the efficiency of
children’s language learning through dialogues and interactions with the children. Also, capitalizing on the social aspects of learning,
Teachable Agents can help students learn and enhance their learning and reasoning ability. In terms of the technologies of learning
design and analysis, with the help of the learning design platform of PPC, teachers can select and design learning plans for students
based on big data; DataShop is a data repository and web application for learning science researchers, providing researchers secure data
storage as well as an array of analysis and visualization tools through a web—based interface. In terms of cognitive sketch technology,
CogSketech has been proven helpful to develop students” higher—order reasoning and spatial ability. In terms of brain—stimulation
technology, a relatively new brain—stimulation technique called Transcranial Electrical Stimulation may help people learn and improve
their understanding of math concepts. These findings indicate that learning technology is moving from theory to practice, gradually
affecting the decision—making and the practice in education. And the healthy development of learning technology requires close
interdisciplinary cooperation among the researchers from the areas of education, computer science, cognitive science, neuroscience, etc.
Then, focusing on the learning in real-world contexts, the technologies can promote the learners” deep learning.

Keywords: Science of Learning; Learning Technology; Social Learning Technology; Technologies of Learning Design and
Analysis; Cognitive Sketch Technology; Brain Stimulation Technology
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