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L FEIsm- TUTALRADERMME

P ide HEHiE

(FHBKRF HEFFK,FH 999077)

[(AE] THRAF I ETRAN FAE T M ERXNF AT RO CRLEETRAEAR
AR J AT A RN B 2 AT A T AL R B xd A R 3R 0 S, b AL R R R R
F,ETAERNMNHERBEAFI AL R LM T B EZ B KE, TIFE D A0 AT % — R
HMARFIBEA PN RBNE S, TTRACEARSNEFRETHEI S MERGENE N, LA IR E
REMBABRITEITRET X, ARET, FINEELEABNAARBE LR AW, T REER
ARAGHREFNERFRT F, ERRAFTHERHTNNFEI MR BET EA T HELEM . AXHEETRAL
MEFRRYTAMFEI DA REER MR TETEARARE RN TUCEI 2N ERER, FS TR
st S AT AR K TR TER G B o ABE AR JE AT AL X A AR 3 1 AT O T A SR AL LR

B, BRI 3 207 TR R AE Sh e Fn AT AR, LB R 2 IR R 5 R &

[ K@i ]

[FESES] G442 [ TEkFRIRED] A

=il 7

B 15 B T BB AR 1Y A JE , mTRRAL 3 A 7 A
TR R Il P A BN R . B RERE A AR5 T
SENUFI AL S AR ) R 3 P B AS TR G, PR T A
B TAAGUSI T . AR, 2 ) Bl ST R B
TARZ T Al AL 2] 7 A RO BIFFE AR ( Atapattu et
al. , 2016; Bodily & Verbert, 2017; Chen, 2019,
2020; Chen et al., 2018; Gomez-Aguilar et al.
2015; Hsiao et al. , 2016; Lee et al. , 2016 ; Majum-
dar & Iyer, 2016; Nagy, 2016; Noroozi et al. , 2018
Vieira et al. , 2018) , 5751z F T4k ) 73 A T B¢
PR R AR S A R S PR

52 o3 M B EAR LK, — FLSR I AT LA SR
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B ) TR B A . ARZ ST SR AT AL
PORTE AL 152 21 oy W 245 28 P i o (R B 4
20195 MR, 2017; SKARICSE,2014) , B o Al 41
PR AL SCRE RS A P A BRA B A 6 4
SCHFEE 2] B O S A R A 2 ) Sy AR o T RT
MACEATE AT 2] 734 B (B A 1 T ke
B HLA 45 2R 1 B TR, i 8 %k A BL S HL Y
et , SCBLAMLOCHE ARG , B4 e o 52 2% 127 )
IR, AR SC & 7 B 3 AT A4 =7 ~J 20 Br 4 3 2R e Y
0, AT IR B E, K nT AL~ 3 A Y
AR TR ESHESE , USRS A TR A BT JF
ESIVAIS CAEREBUR: RitE S UV ES IR N e SR )
T RAHFFAE T RERIN A o
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Z KRR

(=) F I 5%

o A HEAE T 2010 AREHT)S IR TR
KB PK . & AIEHE S i 2 38 Jese )
T BRI AR AIE, B 7E PR Ak 2 o) SO R AR
[EREE” (Siemens, 2011) , FIHLAL S A7 7677 ) 41
BBl — B4 32 G , 6 S 307 A 2 s A X T R AL 4
B i 22 M5 A 2~ A T iR 5 | SO 2
— (B, 2016) . 2010 4ECH P Zh 4l 45 ) #45 7]
PALE A o3 ety o E iz —, ALY S 3
FBNH T2 20 4y b TR SRR (R AR,
20165 =K A4S, 2013 ) o fildn, A FHALE 85 Bh 2
Ul s WP TR A 2 A /N 2 2 AT R, R A AR AIR
FON AN 7 g7, 35 T B 2 B T i (van
Leeuwen, 2015) ; 2 % A St /NAL P04 2 A 1) AT 40
A RBARA T SCA S 5t , B BN G 2 2] 35 1R 3L
fiff , DS RE 08 B G b AR i3 2y ) 2 (8] 1) BBy (Lim et
al. , 2014) , ¥ &k %+ B F 2 > ( Hadwin et al.
2018) o AIAALZRALE L BE SR AN ] A1) 45 AH OG5 Z [A]
TFJRE R OIS , 4, 493 (Nagy, 2016) FIZZ HAE I
WO PR s ] 2 S AR ] 1 27l 85 A 0, B DU 5
PR > 1] 22 S DT A2 2 27 2 R] 9 32 3, o i 3
A I AR R OO TR 2O ] 11

(=) Tt H7 %

AR S B A T 2005 AE RIS 2 — 1]
28 B AT A A T AR 2 Oy A HE R — TR
(Thomas & Cook, 2005) . ‘B KZOLEZR, R
B 2 A HOR (CInge it FEURE 7248 ) Aa] M4k 43
IR Canfs B AT AL FTABLZE ) (Keim et al. |
2009) , AIRRAL I BT A R RS2 SRR, BEES
TAF BT AL, Kl oA Ko S
23 [R] e i ] 04 B Ak 35 48 3t 5 2 A 2 B D7 )
(Keim et al. , 2008) .

R AT 2 T AR 32 2 5 T PRl 5 | B ik
G AT HOAR BT A A B ARAR XE ¢ B 52 2% ) 8 Y e
Ko KREFTBOUAME B 1AL B ARE
1, PRIHCARME M B 2% 20 B i 2 v A R BBORTR . ]
AL S B2 0 H bp 23l 5 AT AL R AE DL R &y Jr =X
(EEIPNESY B SN o S PN = &V €/ - ST EON
HAT (Keim et al. , 2008 ) , [a] i a8 1 52 .44 AT 41
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B RAEREAEHE AMLAS I , LI ADLAR RGBT
DX JEL 2ok 8 A e B 5 2% o R A Bk A (Keim et
al. , 2009) .,

HLIFAE (Keim et al. , 2008 ; Keim et al. , 2009)
PTG o i B O B 1 R A e )i
B R ARk A 24 OB AR, B4
AR AL BT VE R S AL S,
PR AT LASEAT rTRR A SR R 2R, 8 3 52 LA A TR R
FH PR 2 5 R B, AT S IBCA: He 1) R £ A
SRHATR VLA s mT DA B 63 2o 8 1 RO 2 4 55
H Bk 3 i He A 7 AR 5 B ik AR B, AT 3R HURH
KA R AT AL AR SR BRI 2 (A AE B A
ZEH., ATAAG PR ZE 534 AT LAHS Bl ot i A, I8
PRARRY 85, AT OSSPSR R A T R R 21
BV S A AR B OC R o BRI R AT L) s
— Lo IR AR iR, I, Al Ak o A
A AR R & R A

AREIERE
AFPRE

RIRAAREL

RFRE
ERIZE

AL QAWFEF&M
e

RIFFE

1 AT S Hrim A By
(Keim et al. , 2008 ; Keim et al. , 2009)

A B ERIEVT T BB A I A Y ( Andrien-
ko et al. , 2018; Ribarsky & Fisher, 2016; Sacha et
al. , 2014) , Z4E B P (2018 ) K J5UBRRY v i) Hicdfss
A7 FN FRT 03 9 Ji Ry FME B S B A A6 Y A
BT G v A A (L TG RAE ™ A AR
AR S ELATS Tt S5 BLASCHR 1o 60 PR 2 A %) i 2
g3, TR R BT 2 B 4 R i 283k i 2
AL AR, 5 B e BRI 512
AT AT S H I, DL R BE A R R BE B
RO EE, SE BT R R A HEE

(=) TS T 57

AR > 43 BT R 2 >0 g3 M 2 F Al A o A
FASE SCHT X% 98 Sk, 4E 3R H1 45 (Vieira et al. |
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2018 ) ANy AT A 27 2T 23 A AT LA i o B g PR A Al
MAE I E R CRAM T R AEFERLR” . B
{1 (Chen, 2019) A Al #AL~ > 234wl L) fiff ]
IR A (BRI B 5 rTRRAR B T ) I R 20
W o P, ARG ) A T ALY B 3k
3BT AT AL A o0k N I 4 BRI R SR A R 110 S
PRAR 52 AR 2 ) BRI TR 52 2R 10 2 2 [
AR 2 A BT S 1 2 20 3 Bk al A £
AR FE 3 AL, SR AT AL AR B A AAE T %k
A AT A R IR  ERAE N AL H B 2L, 5
R PO 22 2 B8 AR R RS B IRIESE B 3S
MHERE R . AT A A T HAAR e AL e %
27 ) Rl D7 28, B O P i 236 5 8 e AR
ZRE AR TP C B 8, Sy —TF
T, AT 2T 3 B 5 2 2 O3 W o — R i A o > B
WEBIRIRR o F TR & b 46 5 5 0 1 4E
F (Hillaire et al. , 2016 ; Shaffer & Ruis, 2017 ; Wise
& Schaffer, 2015) , T A 2 440 B0 3K 3l 3 A &8>
RS 225, PRI -5 580 5K 3l ) T Ak 70 Hr it A
BB (UL 1) AN[R], mf R AL 27 > Jp A o ) o ~) e
Xy Hri AR R4 S S IREAE R, ok B AR A )/
G R B ICETE E R E TR R 148
] MRS A5, A SCEIRTE IR 1 SR B
YN AT AR o A I AR AR Y (LR 2) , H
e AT 5 BB R i AR e SR T LASh A
s, AT ARAR A7~ o A T GE s ) R Ak s A T A
B G SIZ I BOR SR P 8 S MR R A A
T, T SR | 4 T AR ORI 2 TR SRR 4K

Ay,
F

AL i TR

kN g

A ANAN Y (L PTRR A B ) E s, B
S S, IR G A/ I, B S AR T S B A
( Shneiderman, 1996) , P45 ( Keim,2008 ) 35 H 7
IR S A, S e R 2 2 e, A i AT %
RSO AT RE AR R B, PRt Al T4 e 1 P T
ARG A 1 T I 0 < 0 BT S s AT R 4R
O , IEaE— 20 3 M s AT TR R R AR
TR ST 8 T 12 U, ASBIE 5 A a8 28 g T
A7 20 A B AR T S 5 2 > BRI AT W0 AP 03
IR R R A SR S E SN S PO i) [ BL S B S =k
G3HT, AT AT DA S B0, 10 T LIOSEAS [] (1) 27 = 21
WHEAT OISR .

(@) TANEFI P =/ E

AL EARAE TR 7 ~] e B P e 45 B TP
s RIHREAL A st s IR B B
BE R, R S R A R R . B AT AL
AEFRAE S ANLAE 5 1 3 57, A AT AL o i AT
A2 2D 3 B ip AR v 2R = A R PR A 4
Bnah iy S s A H AR ) A 56 R0 s PRadi A
AL IR 3T 45 2R (Keim et al. , 2008) o J5 PIFHHL
PPR g BEAR Y AT LA, T B VA I 2 A R,
Ely TP v 8 A 5 B0, 2 — o DU i T PR AR
IR, AT A AR R 15 S, 48 il — 2P B ik
PR 3 B (425 NIAE,2012) .

TE2 21 o3 e i) R v, WAL BOR £ AT
EVLHLR AL ] o3 A4 2R it 2 H A E N rT AL
21 o3 BTN PR P B S A . e aie
(2019 )R AT Ak 2 2T o3 A T B S5 ) 1 2 2R

>

i

g A 39 Iyi!iﬁi @ voss( IR

e
<>

E2 wWHREFEISFREER
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F7 R FTRAL B 2 2] M R ny S 30, Sy
] SR BB ) A R RS, A Y
INFAT . TSEPR b, PTG R R 7T D) SRR 56
PEECHR 04T , B s AR B 2 RIS 8 G R, 1T
AR, X HIW] ( Chiu, 2008 ) $2 H A9 GE 111 15
T3 M 7 15 T8 5 B AR A T 1 T b R AR M A 35 4 ]
TG 15 BF fiE ¢ 2 (Chen et al. , 2012; Lu et al.,
2011; Molenaar & Chiu, 2014) , i85 WF5E R LT
TR RGBS B 27 ) & B AR B, F 52 2%
ARG W) B S 5 RFAE ( Wilensky & Jacobson,
2014)

ARG AR E P P AR Y e R T AR T
PBEAT DA SCAF B 28 5 o AR RGE 38 2 A e
(Paivio, 1986) , NZEAEAN ] i) 38 38 00 57 T 3CAF
FRAE R o BSOS & ST Ak, A B 3 58 70 #l
FH SRR, mSoh g5 ds . Red, 1 fe
AT RO B B T RUAVE (R EAL B A R R A IR
TG EAE DA O B AL, A A T A
X Bt i LA ( Dewolf et al., 2014) o BUd 38 i T
e X Ar TR B LR Tad 72 . A 3hik
I A N T ( Shiffrin & Schneider, 1977), A
FAE PR A5 B 2 BUE TR N B by, 7 E 1
B8 H3 AT BRI AR R D, PRI, i SO
TR IR A IR, T S ) AR
IO ST 2, UG BE g, iy AT AR B S
e Pt 45 E ol 5L # (Few, 2006) . 53 4b,
NN ITE R RN S N R S AN RS I E

U R ) 7 M TR RERS K o T4 SR LA Z ] 4L
I AT AR B (AR SR, 2017)

AHOT R A L Al LA T 5, SRR B AT AL A
A —E R AR R, TR R
W o A RE G 1 BRI A8 o3 A AR R (] G AR 2R
AT B AT R Y 5 Y AR I B30 A A Y
SRR, R I S O (B 58 B AT AT
AL ABAZ UYWL B AR P " (Tukey, 1977) o %
PaRka 22 LY AR B AT WA A 4R R AR R o
i {EL 1 58 91 AL 18T 3 ( Anscombe, 1973) o Gtit7
M B, DU B A R RE i 2 (e A0 07 22, JF3d T T
) A 2 P 80, {EL R R A 119 R AE B0 7
MHEA S EANFE KA Hik, 7] AL R AL RE G
FEOP M TALSE A5 B e, ik o
FITRTT 5 MG 56, 4545 FH P 38 52 B 35 19 2 48
AR O 5 > B 9 BR , 5 B F P 00 A B
Bt oA 35 WA, B G i 1 R R T S LAY
H b o A 281 S A 2R MY D3

Z BB Al ARER

(=) FIAZ A BREEL K A%
VU5 G MLRL AT AR G T7 e AL R JR )
] B, PR b JEE” MBIFFE T ik AN RS A
SR THT ik AR 8T 0 14 B A, 2 AR R Gl (R B
ZMEREE) L Z B . EERNE (5 B8 RS
18, BIRERLEHY (PIR] o SR AR, 1 2 2 pip e 4 Jié
M R B 4L RAE IR B 5 R SR A

No. x1 ¥l x2 ¥2 x3 ¥3 x4 v4 o - s ®° .
1 10.00 804 10.00 9.14 10.00 7.46 8.00 6.58 '] - * S
2 800 695 800 814 800 677 800 576 o ::
3 13.00 7.58 13.00 8.74 13.00 12.74 8.00 7.71 B
4 900 88 9.00 877 9.00 7.11 800 884 <
5 1100 833 1100 9.26 11.00 7.81 8.00 8.47 ™ -9 T
6 1400 9.96 1400 810 1400 8.84 8.00 7.04 * 6 8 1 1B
7 6.00 7.24 6.00 6.13 6.00 6.08 800 525 = N x2
8 400 4.26 4.00 3.10 4.00 539 19.00 12.50 N4 S
9 12,00 10.84 12.00 9.13 12.00 8.15 8.00 5.56 o =
10 7.00 48 7.00 7.26 7.00 6.42 800 7.91 Q T al = 3
11 500 568 500 474 500 573 800 6.89 @ 7 s ° * =e
M 9.00 7.50 9.00 7.50 9.00 7.50 9.00 7.50 © 4 © g
F¥%  3.32 203 3.32 203 332 203 332 203 R S 8 10 12 14 16 18
piibSi3 0.82 0.82 0.82 0.82 3 x4
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“RR I AME” IR MEAE 34 v e s, Ry 2% SRR Y
EAMERIFE IR AL T B R BRI T 108 . X WIER
TR ARTE 2 > 3 eI oh 5 ZE 9 R i T S Bk
il 2> I iSUAR B 1) 53 e M BRL Al A N TR RETC 12
SRR BT 7 28, T A5 N R A5
RIS R, BRI 2 12 ) BRI B,
o) UG MR H LB IR R G0, BN, UM
2 AR AR SE EL I I [R]AS S 35 S5 A, T 2 32 3 B2 AT
SR 2R 5 1Y) 8 25 K g i 2 (Kapur et al. , 2008 ;
Mercer, 2008; Schegloff, 2007; Wise & Chiu,
2011 ) , 22 A5 2 A A 25 52 ) BIpE 2% ) JRAL ( Cen et
al. , 2016) . &A BT R, BEAF > RG] BEAF
1EW 5] F ( Kapur et al. , 2008 ; Umaschi, 2001 ) ,
S22 HHA MG I R A IZ T I 1) — R 51 A
£E (Boeing, 2016) , £ 45 {iff 5 5 ¥4 [n] B 45046 1Y RO
1 A R G ) J] S A A BR B LA S R G
ANEIL RGN A S |1 ( Grebogi et al. , 1987; %%
B4, 1999)

TESAERRA T, DHE AT R AT R 5 | o
L3 A (Umaschi, 2001 ) %& 3, FBISEREIE 15T A Wy
LB BRI L R R B 2 A B ) B o 1) A e
SR, T 3K — e P 118 T 1) A 52 ] V2 40 DU A4 o 1 I 71
BB, (i 2 A Ve 4 3 AH DL Y 45 48 08 T 52 %
iR (Stahl, 2010, 2016) % B, H 2 /) 52 B AR
(A/NEAT 55 ) BERE R E A | /N g i . itk
Ah, R /R FfE S5 ( Kapur & Kinzer, 2007 ; Kapur et
al. , 2005 ; Kapur et al. , 2008 ; Voiklis et al. , 2006)
R T/NAVHET IS 5 HE NI 2 5
R 2E) MUIAFI R G BE (B 3h T BT i/ h a4
I HARIRAS B 5200 7)) 7EHe B i T E E (E
PR IX PS8 bR ] BE = MEMETHE 19 51 1
TEART A B2 A, A3 T B R st vl BBl T A
RS 1, B, — IR S R B - S Rt
[Fi) 76 S i R 174 ok 5 v 2 AN WA o i T B S 1) G
(Wertsch & Stone, 1999) . T HIWFZE 45 2154
Tl e/ N T R N P B 3E 07  Biek
BTG S0 ( van de Pol et al. , 2019), DA M 2441
AATTEARZAAX S I ) P A it SR S ( Littleton &
Mercer, 2013) , 7E4LSPEH S, N2EH B KA
f A B O G BER AP (Lieberman, 2007) , il
AIFE M A ITT & IR AL T M 2Bk 22 1 Bk

( Gallese et al. , 2004 ; Iacoboni, 2009) ,

(=) TAALE T oA AE K 7 ki

) W AR LA MR PR 2 T A
ARG AT RIS . B RGR A8
S A AT RN 0 B A R S IRR
ZAEA R A] GETE 75 (Servedio et al. , 2014) , X 5
A E T R B IR G . BARARGHIEN
RRRAL 2 2 A3 BT/ A B ) 2 2 5 7 ik ie 4R gt 1T
SERAT 7S IR

TEF R F U, A2 B SR B AR RGN
WFFE R, UG AT A0k AR Ay o Y ) F 52 7 s
RS G5 ) B 44 1 (Wilensky & Jacob-
son, 2014 ) 45 H I A 1Y &40 R0 BT W9 7 A TE AR
FAREM 2= ) B4R EARA — 2 1R BR (Levin & Ja-
cobson, 2017 ), T 4 F F & i 2 % ( agent-based
modeling ) £ AR BB 5 A7 J) b A 78 A WS T 1Y
A JE (Jacobson & Kapur, 2012) , HET, X— kB
Wil 227 TR i (Maroulis et al. |, 2014
White & Levin, 2016)

AR AR TR B A AN 03 B O A R e bk B
1 AHTE A ) B SUSATI AN A2 I BT 9 0 1%, X B
VIS B TR A AR B2 S TR B e SR 2
SATSRARE RME ATk 2] S B R R E AR
BESEE, ST ERE IR, 155 A s kit
BorHT, R TR Z W58 9 T . TN ) Al Ak AR
A DABE R AR — Rl G v A2 > o B B, 3l
o2 R AR ) BRI IR AR, SRR E 2R
FI 7 2 PR AE . B I B 9T 0 B N T
RERCAR Y & , W AR AL AR 23 A AR 7T RE B — b =
A I R T B

(Z) TS T oA BIER

AR T E R G AR T A% 2] 57
Prig B HESE AR OCHF PR IS 2 (L 4) . A
T MR AR 2] R GLIE T AW R B & I L
ZIRGEH R EEA R BEA R L R o YRR
(Vygotsky , 1987 ) s HEIAIA A T MAINF (HA
RE A MG I #2558 B 2 15— I RE 1 Ja AT LA
it B kA5 (self-regulated learning ) ( Pintrich, 2000)
FIRGERE AN AL 7, B G R A L R IRIE A
OIS, 50 RO H B R BAF R B TE

(intra-thinking) .
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FA RGN T — W RGN N RE RS
FeA e [R] W45 19 2% 2 (socially shared regulated learn-
ing) , NS AL W] a4/ N 2H o 2T T 8, DTS ST
X 55 A [ A , 4 1 — 20y H AR AR (Hadwin
& Oshige, 2011; Jarvela & Hadwin, 2013), Hr4:/R
(Stahl, 2009, 2010, 2016) 475 i¢) i $0L 8502 /N eH 1ot H
RTE/ N A TR DT8O TR B IARL . Al it
ST /N B0 T A i e o AR 4 T R AR A
(group cognition ) #E &, F-44 BEAE 2 B L b S IA N 2ok
FRIYEATTA A AR, AR T S A4 B, dit A
TR 53 (Clara, 2019) , PSR FILZINAL
ZRBAFEAAAAE BEXS " 29, BEPASANATA] 1 58 B
BCXT A AR AR/ N SE HL AR ATT , 7T DL 3o g7 )
(Co-Regulated Learning) ik 57 AIAFIS . fluds
SR AAGE T S BB 5] & B IR0
J3 2 (Hadwin & Oshige, 2011), FE{A&[E] B % (Inter-
thinking ) H} IUZERCATFI/ N 2 1T, B —Fp it 22 X
8% 77 3 (Littleton & Mercer, 2013) , fi,45 [ £ &
UE U PR AR, B8 35 T B RS i
UE TS /N G [ i 4 AR A R, R A T AR AR U
FRENS 5 I 58 B BRI B4 (Stahl, 2009) . 7
INLZ AN, ARRAR” (ARG ) Rkt 47 AF IZ Gt m]
RETET RGNS PRI —E SN A E Y

bR T2 RN R, JR SR a] AAE B, il

a0, AR AN AR £ ) S ( Littleton & Mercer,
2013; van de Pol et al., 2019; Wertsch & Stone,
1999) o AHBLI , A4 2 T 1) 50722 2557 Wil = 44K ] ) S
e, AR AT DL SR N, Ty A S
[FHARAS T FE o AL 25 P s SO Ak S R ik iy 552 i
ML N BT 55 H bR S W 22 AR AR 5 17
o HHETHA BT LA Z 1 B 087 o 3
(Borge & Mercier, 2019; Stahl, 2009) ,{HAR Z5ZIFHF
FETHRRI =2 2R R RS,

LERS Yl

MR A8 T8 0] 1 FH P A Eh e H bR, vl AR 2 3 A
FTLAR RIS s — S T 1) 52 B AR — Fh B S
YT BT B, 1 B OGE BoE SO FER 5 (Chen,
2019; Van Aalst et al. , 2012; Zhang et al. , 2018;
Zheng et al. , 2018) ; M [T FEANE R —FPIT5R
JIEE B B A A0 PR 52 2R ) o ) B AN ) T
sk ( Gasevic et al. , 2019; Oshima et al. , 2012;
Shaffer et al. , 2009) . Z&B73HF LA 23 Hr Ry Bl
23 IS > 2 B 60 DU A4S SRS T RS R AR AL
2o BT T R RE AR

(—) R & 1515 51 % ( Classroom Discourse An-
alyzer)

PREETETE 73BT A2 Bk T4 2 U B E (Vygots-

BRHOES
B /B &R

“miEaan

, BRITER/

____________

P i 18]

maaFMt B

BRMEFE

E4 EFERRGEPRO TS SIS IRIRHELR
I S E XS S SV & 1
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ky, 1978) (Al AL ER B T5 1570 B T B, RERE T B #
HE S S ERTIR U, B WA SO X 1 R
o W 200 0l & JE 3T H v (Chen, 2019, 2020
Chen et al. , 2014, 2015; Ni et al. , 2017) , FHIT
FETAIR N7 > W H |, PR TETE 7 B #5384 7T
S HL AU P B 00 ¢ 52 2% A DR R R AR
FHE e PR A X TR RO (LET S ) o B Ay
LR DX 73 AN [R) 1Y 1) 3k e e 48, O Jd ik [ 2D R 52
RO SCASET R [l B, PRAC TR TE A g
A8 71 35 AE 19 6F 175 HE 28 ( Accountable Talk ) ( Mi-
chaels et al. , 2010) , B J N 253 B H R BRI R 3 %07
B AT SO 38 , I $ 25 S 00 175 SR 114 9 1ot
SRR, BN SRR A R A, 5
3T PR 0 15 D 3 B X 378 B, 2 i 2T
S 2 o] A AP , AR 00T ) %o 3 SR Y A
At o

(=) &A% K T A (Idea Thread Mapper)

ML 2R 2 [ T A 2 iy vk 8 15 45 (Zhang et
al. , 2018 ) JF & By S5 2 A R 98 1M 2 >0 I H 1 7T 4
ot TH . BT LMKR TR UE IR S e
&, 5 T HiH & P38 (Scardamalia & Bereiter,
2006 ) F [l 27+ A= 10 M 47 A R AR 5€ T 1), 2 )
EIRK IR UMEMEIR S . AR E T HE
UICTRGR oy == WA N ST [ DG ) 22 I e T S e
P18t ] e 3= A8 A0 o ] 552 30, 30 e 2k 5% e B 32
PRI [7) = R ) R O R 2 A, B4 3 35 By o )
BB R OMES R . AR RS E T HE

aaaaa

U A e, ] ee @ne 0 o1 '™

sasmine

amalia
xxxxx

FEALRTR | F AL TTERE I o S L EA B ek
PR AR LR (B) 1) i 245 | R AN — 20 23 B A%
OITRTE R B AR R A 2 5 04, Mk
ez T IR SR M n) 4R iR AR RS B o7 ~) &
RSN USSR AR R 2, SCfRr s L R A Lo A
Mor=E, DR B, LR 2 18 T A8 1% A Al
Kz 2] F 1 UM E T T A 1 (Meta-discourse ) , #i B
S WP A HERR | S SRR O R, T
MERE 51EH 4 (Chen & Zhang, 2016; Zhang et
al. | 2018)

( =) A 1- W 4 5 #7 ( Epistemic Network Analy-
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B A R M 48 0 A AR 4 &, LAY B B 4 A
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Visual Learning Analytics: Exploring the Role of Visualization
HU Liru & CHEN Gaowei

( Faculty of Education, The University of Hong Kong, 999077, China)

Abstract: Visual learning analytics (VLA) is an emergent interdisciplinary research area combining visual ana-
lytics and learning analytics. It aims to promote human — machine interaction through interactive graphical inter-
Saces. It affords an opportunity to make full use of computers’ automated analysis and visualization to support human
reasoning and decision — making processes. Thus, it has gained increasing aitention in addressing challenges of edu-
cational big data and complex learning phenomena and become a new development trend of learning analytics. As
with learning analytics, VLA is theory — driven. Yet the value of visualization techniques is not only the intuitive repre-
sentation of analysis results , but also the support for explorative and confirmative data analysis. Existing studies have
suggested human learning as self — organized complex systems. Visual modeling is a major method in complex systems
science. Complex systems theories provide a strong theoretical foundation to take VLA as a new research methodology.
In this paper, we propose a theoretical framework for VLA research based on complex systems theories and suggest a
representative analysts process of VLA approaches so as to guide the design, development and application of VLA tools.
In the end, we introduce four representative discourse analysis tools to demonstrate the characteristics, functions, and
analysis procedures of VLA tools in order to stimulate further exploration and development of this field.

Key words: visual learning analytics; learning analytics; visual analytics; visualization ; discourse analysis ;

complex systems

.74 .



