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Abstract

The tracing effect refers to the phenomenon that tracing on the learning material helps to improve
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learning efficiency. This article explains the effect drawing on cognitive load theory, embodied
cognition, and ICAP theory. Based on cognitive load theory, tracing helps to optimize cognitive re-
source by chunking mental representation and working as an attention guiding cue. From the
perspective of embodied cognition, tracing contributes to improve learning efficiency because it
not only activates various working memory modalities, which provides opportunities for mental
representation construction, but also helps to off-load cognitive work onto the physical environ-
ment to increase available for schema construction. In terms of ICAP theory, tracing reaps benefits
of active learning and thus promoting cognitive processing as a result of activating learners’ rele-
vant background knowledge. At present, researches on the tracing effect have mainly focused on
the mathematics domain, but the boundary is not clear. Meanwhile, the difference between the ef-
fect of learners’ self-generated tracing and observing tracing also remains to be further explored.
Future research should take into consideration the boundary conditions, psychological mechan-
isms, and interactions with multimedia, as well as the ecological validity of tracing effect.
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1. 51§

FHEGESFFERAENBERNE, EnT AR 55T 5 15 X LIRS 1915 2. (MeNeill, 1992).
TR E A, FAXN AR IR N T2 A #E2E5  (Novack & Goldin-Meadow, 2015). A
AT JRAAEA F R RN TR, eI AMA R 22 2 272 A A F] 520 (Marstaller & Burianova,
2013), fEIXH A, FHIBEEE(tracing)——FFR FEWARZR I (W 4Rk 2= ST MR B3 # 8 (MeNeill, 1992),
TEHAEAR RV 2B ORI, 722 S R bl 0B B2 B T 32712 2 B4R (Agostinho et al.,
2015; Hu, Ginns, & Bobis, 2014, 2015; Korbach, Ginns, Brinken, & Park, 2019; Macken & Ginns, 2014; Tang,
Ginns, & Jacobson, 2019; Yeo & Tzeng, 2020). X FhEL R4 50 & FR AT P38 B R0 (tracing effect). 7E
S R, PR R AR — R AEERAE R SN B SNSRI, PR T 3508 R AU (Y 3 21
BETFE 7R RN A e 2 ST PR B, TERX T30H Bep sk, BRI T2 Mg 7T, #AAEEK
PSERE X o ASCR T JeiB i T B BN AT T PitE, RS AE RS AT AT AR at B, N2 AR
FEZ I M 3B BRSO AL, S5 Je i 2k T 3B B 0N (1 — S TE S R 2t — P W FE I T 17

2. FHEFEUNNMREGESHR

X B R RN IR 78 T LLIB IR 20 204 BRI K 58 G RAIERT R ) K IR iy ) LB 3473
B IR EEE TR E 20E (Montessori, 1912), 5&iA LR E YISRAILA SR > 1) B2, B #
FINGSHILAB MG A Wikt T4, b4 Ll il 385 B e 25T i 6 B R BN 7 B 2 TR 1)
Xole S5, KPRt JLEAID IR TR A T BRI R SRR . k2 5, Fernald AL 4 Keller
(1921)¥ 1t T FHRIBER (tracing) (125 21 7 ik, 485 Dl e R Ag ¥ ) LB DF L ], I [F) Bk FH 48 18 3 AR Bl
FARWR L RE BB, ERMMATRALERE XA B X VE A B RS 1)) L ST A,
MWK T BT BEME . Fernald (1943)ikiE—B&H T VAKT (Visual-Auditory-Kinesthetic-Tactile) % ] 5eHi ,
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k22 A B[R] I A0 AL 3 (Visual) . Ui 3 (Auditory) - 270 (Kinesthetic) A i o (Tactile) 5 22 MU B #HEAT 5% )
N Y BRAIE Fernald $i4 () #5338 B R (tracing effect), Hulme (1979)LL 8. 9 % JL#E AW FTXT &, 8 FIA
A RS 7 R MAARA T — R A R )12 . BEFCESR L EAER B A B[R TR 18 X s B R 1)
TR, B e HFREK BT A B, REREEAN]. SRR, FHRIBERS 7 ILEIIN XL BT
FARSR . 7 Hulme 2 J5 , 8 2 SCUERE FE AR B 1 T38RIV EAE 7B ) (Bara, Gentaz, & Colé, 2007;
Bara, Gentaz, Colé, & Sprenger Charolles, 2004; Hulme, 1981; Hulme, Monk, & Ives, 1987) & iRic JUIA[ AR
(Kalenine, Pinet, & Gentaz, 2011)F R E1EA -

WA T BB TR, KEPFHITRIRA T HIB AR BON R R 1) SRS ERIE . 1X4t
1558 J2 3% (Ginns, Hu, Byrne, & Bobis, 2016; Hu, Ginns, & Bobis, 2014, 2015; Yeo, & Tzeng, 2019). &}
2£(Agostinho et al., 2015; Tang, Ginns, & Jacobson, 2019)F1f#% & 4= ¥ 2= (Macken, & Ginns, 2014; Korbach,
Ginns, Briinken, & Park, 2019)F & ek FL fE22 > . Ginns 25 A (2016)#RR T FHIBEEXT =M J LA RN
VOB A s A= S By . HSEIe— W I WA N =M IR B R, AR TS B
SETWANMEIA; PHUEIEE T 52 Z78. LRGSR, FHAAATRENL /B 3508 BR 4 (%
SRR R EMHTFEE MR TR, s A M) T HaB A . 851K, A FHEE
HBARE TN ER IR HE . LI AR N “IUNNREGIZH” , BFFRE R 54 2 DUFEH ¥4
BEAL S BC2)E T HIE B (L e /R 2R F R R IB B8 FAT 5 G S) L F 3B 4. 8538 KM, HFH
BEFA R AR H R @R RIS, Du 1 Zhang (2019) 9 LA/ 2222 N8I AT T 0SB0 R 4R
RFBIE AR U T HEEA . SLie— LA 7 FHIE R BT HIBEMAL RSN =FI7rER
MR, ARER, SRAGRERMETBEER AL, RATFHIEEN 2 TN IR
RS E, FEHVRTE R AR, SRI0 MR T FRIBER . FE I R AE BRI S At A B ER
=MITER RS R . SRR, 5B ERAREER AL, ROWEGE R ) A T o BCEAR,
FAJT DAL R, T B4R A SRR IE B P ALIF] JC 825 22 5 . Tang 25 A (2019)ikTu. ANEHEESIN “ %
SIZRAEIR” F SR AL, AT TR 1Rk B ATL 20 TE 31 T 3508 BR 20 (3% 2R F Tl R s KB PR (iR 30 7 2K)
ML TFHBEH . WHRAREN, FHREERAFAEMRE 7 HEDRSMENRG ST, LEORRR AT RS o) & i )
W3 HiE. 3 Ginns Al Kydd (2019) LA 30 44 KA AR, #RIT 7 FHXT “ NKM 0I5
Dhfe” 52 Wsem, BORMAIES 2] “ NSO RS MR DIRE” R0 R (T3 (R 525 S MRS, ik
e i MR s 18 B UV BN R 5k ) AN T 35 (Bl 5 7 ST A BE . ki) FANRESD) . WEARE RAM, T
P R AEARTE PRI b X R I A T T A, T HLAR 2 SEAR R R 2

ME 2, FIHFREBEREIMEZ MR, CRE -2 LML MK TEAR HFHE
R By ) 1352 DR P 2 2R 2 S T BRI B B R R R AR, 15D 4R Je BRI R AR (e dH oy 5 4= 1)
B SARH ) 2 > o FERZ RN, FHBEAE R 7 IR, I HAaZ N AR
FRT 2R Z M, & R ERA R 2 1.

3. FHBERBM LI

FHB BRG] PR R ? SR 0B R 47 BT, R suEie . sl
ICAP WS R AE — SRR 1 BLAF R
3.1 NS

W B8 (Cognitive Load Theory, CLT)@ ¥\ FIRF R HN H T #UA st i AR E O B 3
W (Sweller, Ayres, & Kalyuga, 2011). MRIEAFEIRIE, ZEE KN R TG 2 A N LEN AT AMEN AT
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T AN S0 A i =2 (Sweller, van Merrienboer, & Paas, 2019). A 7EIA KN4 (Intrinsic cognitive load) /&
it BH 2 ST WDRE e FE 7K1 B 2R R FE T SR B B AT, e A A o I Pl 6 75 19 ZMPE DI 47 47 (Extraneous
cognitive load) 2 HIAte 22 BRI 22 ST AR I 7 s i) 5% 20 00 TAR ISz fidar . RGN
H1 4747 (Germane cognitive load) & $i 75 22 44 B 20 AN & e AU E e N XA )T B A 1) TR 121
fifo EINENTRTEIRE B R, TARICICI A ERG IR, 9% 2138 5 ) H AR s A 3 8 A AR 55
B, TR EFER A TAR G2 2 FE R, BRI 2 3 B0A &0 1 far (Sweller, van Merrienboer, & Paas,
2019). Mk, VFZ ARG BSHEFE BO) TIRZ AR SR A sk, DAB DR 2 23 25 FR DA 0 s 4cb
THE AT, WM HAE IR . o TFHIEE, W AAA B 25 TE BT e /AR5
LR NI R AR LR

& 23T & (Information packaging hypothesis) i\ T34 & 5 B AN A0k 25 18045 B 4T B R T FHE & &
KA, XSS AL AE TR 5 7 A RN i) R A R S5 7 T R e AR R A HE L A AR R L (Alibali, Kita, &
Young, 2000). Ping #l Goldin-Meadow (2010)45 1, F-#AT DR fiE— B ARHEZE ATE B MA L 2448 5 Rk
REAR, XS RO BERAE 7 B AH S LR ARG IZ I 4H . 2R, Ginns %5(2020)%5 tH, AHAH T
PIBER MBI RE TR, A E R B R Z RIS I EHE B (EE SRR B RS B) B G — g —
B, 1G5 B A h e el B Bh Ak, AT 27 o0 3 78 2 ) A A% v B8 /D i fs B 4 £E DA 0 4 er (Giinns, Hu,
& Bobis, 2020). b1 Hu 55(2015)7Ea 7t h R I, 5T B skl b, A FHEER PRk S 7 5%
(AR e B (AR A AT ) o IX — &5 S AE A 75 Fh 43 3 7 H S 58F(Du & Zhang, 2019; Ginns &
Kydd, 2019; Yeo & Tzeng, 2020).

R 5] R 2% (Attention guiding cue) 218, 7E 2K E 5 I IAE b F 23 5] 55 ) R TE S R I K
FIuE, MAMMRRE 2] (Lin & Atkinson, 2011). 8%, KRGS IR EAEN ARG R, wlE .
Frsk B O, CATRE R EA RIFH 51 S 4E H (de Koning, Tabbers, Rikers, & Paas, 2010; Lin et al., 2016).
AR, BT AE— MR, 2008 AT YA A e S RS, 1k NFE NS 5 R
FIXM1E(Cosman & Vecera, 2010), 2 12 /N H KEE) LI 48 H T 48 K & B 5 AR A1
(Liszkowski, Brown, Callaghan, Takada, & de Vos, 2012). 21k, Tang % A(2019)I\ N, FHIEEFT AR
LIRS BINEESI FAR. Tang SENEM R P LI, SEFHIBEEAMEL, FHBEEFEM T PR E %
FEAIT AL o] I 4550 B v, [RINF AR 7 5D B AME N i fe . F-3RIBERZ I AR T 15 S 850UR,
IERKATFHAAY TERTIFARR, Wb TR R, K75 IR sME A En g, AR
TAECAZAE B 2 Hh 2 (RN T B 115 . Ju & (Tang, Ginns, & Jacobson, 2019).

3.2. REAAILA

B & HI(Embodied Cognition) XA “¥ A& , 52 AHXT N2 B SN A—— I A Ed i 5 &
WA ARRIIBER, SRERAEATHE S AZOA RS R A5G (Wilson, 2002). BEERTFCITR AR, 255
INHITCE SRR QBRI GO ER 22, L A AT A AMATE DU AN PRI PR P AN [R] B AR A T 15 21 R R & R 1)
AWE, AR 2R R R —FE 2 Lakoff A1 Johnson (1999)7E B 4545 2, FhLe Bl = Ak Bl 22k 52 o
BHOBF AR ot “He8H57 , i 2B 8 i, ARG TR IR, mm ELRE ]k
V8T SR GR TGS . Piaget (1997) A AW IRE PR, ABRAREIE T3I1E, ShfERA R 2 34
PRGNS, SR SIS EEENFS R T EEEH . ARZEN BN & SCEE AR
Hfg, (HHAOE SCEVEEE LN A SRR AR B OB B R IE R s BRIIRE . B RS
MIZEN R G VL& S iR [ SR AE AR, BRI R0 1= A 3 2520 (Glenberg, 1997; Wilson, 2002).

B WHIAMUOKAELE R T, BRI 7545 HAth 5 AL A 3R 58 (Barsalou, 2008) .
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MEE NN, WL FH0B BN AR 7 AR . E 5, THIBERR Al K 2 S M RHE) B 44
B3, SWIGZ M TARCZEE @) Al ML), A B TR 5 4= F [0 BE R AE (Barsalou, 2008;
Lindgren & Johnson-Glenberg, 2013). #i#, Hulme (1979)fERF5tH &I, eI fEd, FHaak4
T RREEANAZIRE, X —EAME SR BT BRI . Hu %8 A (2015) IR 7 i R I, F-34B 1%
SR B AN R TE (RO, AR T AR B T A 8 IR R T BB B T AL, 1
Fe U2 S R RO i . X — R A g Rt — U], FHIEERT ORI 2 TARICIZ @ E S, =
FEA A AN, M ER T2 3 %% R (Bara, Gentaz, Colé, & Sprenger-Charolles, 2004). ik, B{k5Z4E
S5 BB UK A B TAR R 35 S BB rh, TR AR TAE S, ARAGIA RN BEUR, DAR s 4 1)
i) & i v BB 2 (K orbach, Ginns, Briinken, & Park, 2019; Yeo & Tzeng, 2020). tbinzt>rh, — g4
Wl B SRS E (L andT T35 kR 5 B BEAR IR B A TH B R) . A, Yeo & Tzeng (2020)8F 78 &K I
HERRPORFMMLL, FHRIEEFM FRAMEE IR TG, FFE BN . SN FH
BEAMAT LG 32 ) FE R GRE R, mHX @A REEH. S, W, SiE5FH5ER
— K, PRIA S (B4 T 350 5 5% ) BRI 28 BAE FHA RS A2 A S 228 X (Glenberg, Witt, &
Metcalf, 2013).

3.3. ICAP i

Chi #Il Wylie (2014)H4 % >1 & 1% 212 SRR 2= 2] 7 oy U3 BB %% 2] (Interactive learn-
ing). #AyPE2~ 2] (Constructive learning). T 3))%% > (Active learning) f1#% 312~ >] (Passive learning), 7RE[
ICAP. B35 >l H 28 A B A B B (22 1 2 L RIF R GRS 2], AR R ARG ) sl 10k
HEAT: BRIV SR AR A ) B AR S R PO BT s i, FURRAE 2 5 2] 3 R Bk S AR R
B, ez o) AR R ) B ERARRE . PO TR i B S B o) R IR SR
Hh A S B AN 5 S RDRE (AR SOAS 7 I b e B ) SRR 2 5 27 2 s 980 5 ) R AR 2 21 8 A
SRR RN . MRS ICAP 3, B 2% 313 5% 2 IR R A %2 5 B (Cognitive engagement)
R REsh R 33, WEMFBIES)), HY IR AR RERT, T 1>C>A>P,

M ICAP BURHESERE , LGB SNE . WP B4 2 I MR 2 )8 TH8h % =), BROATE
T, ) FAAE SRS B, JEARNHE BT IR E I N L(Zhang, Lin, Zhan, & Ren,
2016). T 4%% 2] F A BARMA H T A4 22 I, W 2 gk N3 7 E3)2% 2088, XA 2 RO &
SIMEHE 32 34547 (Alibali & DiRusso, 1999), [T B8 REH =1 2% =) & 2% S8R . AR Chi 58 A (Chi et al.,
2018) WL i, FHBIBER RN F M B —Fh EREHRIENES S, XRS5 RE AW RS 2 SRR
B, (HER k% ) F 0T B IR P E TR R 2 WA b, T S A ] DASOE A OC  SE AT SRR,
A58 5 21 S B S RBOE ST R @B R, NPT A AT FR T EAG R BT AR, e
1 B OpsERE, R, RS TR, 52, FHRERERXMEDBRIELESYS, W s, &
SRR AR AIE R, X E “RBHE R ER T RE I ER” (p.1787).

IWFIT B . B BRI ICAP BRI TF- 3B BR RN R AL T BB ARHE o MR far B2 A K
F, —H, FHEEATOEFIEMAS, MMPERAAEIN S SR: H—J7H, FHIEETURY
HREGI PR, B AR E N m e . BT DU R, FHREEA TR m . B
FNHINA, FTHEGEE TR, SR SERON LK, MM = X5 2] T inr DU
R, THOBEEREIRTTEIROR, JUHRA B W] Ml ICAP #ig, THIEEIAR Fg—Fhxf
IR B, BT DOd O 2 2] B DT SRR A AN . (HERE, BT
FHIBEIRE T EA ESIN T IME, R B IRA B IR AR, DR, A0 B JR AR A5 2 2
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TUSAHLE, Hour 2SI e gt E T Re A IR . 2T U mT BUR B, FHBIBEAME N —FhBON B35 55K
W%, SHEEICIIR T THIBEAR L, X2 ST e ORI, (BATSE Dy E3h 127 > sk (i A
FARAALL, X2 ST R A I BOY AT PR - ARHE DL BRI/, W FC 83 T H0E B2 ] IS A
[l BRI, Xt 3 B H AT AT FEAFAE AR A SR A

3.4. FRBEIMBIFFRFIN

RAEHTCA KEW DR T HB RN IAELE, (AIFIRFTA B ST T8 #8 SRR IX AR, il
TR 21, R T 3B R T H X ) R I AR 2 A (Ginns, Hu, & Bobis, 2020; Ginns, Hu,
Byrne, & Bobis, 2016; Hu, Ginns, & Bobis, 2014, 2015; Yeo & Tzeng, 2019), {BHAE 5 H-EA KX FE
HEE . Yeo #l Tzeng (2020) BA/NEEA B, RIS T F RGBS 2 2] “Fe¥oet” misem, 4R ERF
PR AR SRR AR IS TP RO AN o X RS, FHIBE RN R REAAEE — & il
FLoAE o WERB VN, TEBCEF R FHIB RN F 8 B A A —B0Um, AT Re S ERIRIE S
K(Yeo & Tzeng, 2020). B0 Mr KB, TR 2E 2] AU T 3B B RN K 2 B BLE T L2 2 R LT
IR MR T A AR AR RE I ), B SRR WIS K. Chu Ml Kita (2011)I0A, FHAES
(AT 2% R ¥ A PR, AT DGs i (70 2 TR AR 4 1) PN 3 1T R B iy S AR 25 R I . AT THE S8
ORI, AR O BT 10 3 EAA R, SR T4 mH, 5EFRHAML, FF
AR OB ST 5 P R B SE 4P Ehrlich %5 A (2006)7E0F 70 R BLTE 2 ) ik fe v, R4 1
REGRZ 15213, TEQBRIERAT S PR IF LT fEXHd, FHAMRRS S FHIRME T A K=
W (45 B (Ehrlich, Levine, & Goldin-Meadow, 2006). fEEUE% 3, W “a¥uefd” SHINRFE
W R GO A ANZ R ), 2SR UG, XTI AR 3 BT HHB AN AR R AR I 5
AR, FRIBER G HEE SRR BRERI S ST PO, T7E 5 2 55 2008 SN T 5 I 4145
HPE RN, R IHIE 75 B 5 22 9 SEUEE A0SR N DA 56

T, RTWEFHBEEMNEH A T FRERNINCR, OF WX Rws s 7R84
o Du Al Zhang (2019) BB FL(SL5e ) ELAR 7 F 3B ER . W 1B ERF BRARIE IR = Fh 77 1500 2% ) U
AR SRR, 58 CHATFRIEEARMH BB, WA T HE BRI E N R I
7=, T HeWmE B2 M NIEIAF . FAEINA, B AT HRIBERR T2 Rig3) R A MBS,
WR—FF NG IMEAE BTN, FSHESWE FHMEL, #I0ReEg. 52, FHiE
ERN T H S S RIMER, MAOGEWE )T RMWAOH AN 7AHRE . B, De
Koning Al Tabbers (2013) LKA N0, #8015 ) & T 0GB G 3l T A8 Eixt “ INHIE R 0
WEESTHIR, G R R, SWESEFHABEMLL, B RAERT BB R AR 2 SR P 1539 K.
W E R . FHIB R BARS R E MR BEIZ ) R HH0E, HEAHILL T WE FH W FER
OB BB AERE S, SHEZRINEG A, BT ) G AT AR R . BAE, SRR AR AT
(mirror neuron) IVE A NI E T 3438 i 2 S 348 7464 (Du & Zhang, 2019). BFFCFE A, A& HoAth A i 3
I, BRI BAR 2 TR BT BN AE “ B BIAMER R K, wiig B O A F A4 H—F (Post,
van Gog, Paas, & Zwaan, 2013). Cook %5 A (2013) KWL KB, SAME FAREEMEL, WETFHHF
AEAEBE G BN R4 o WG T35 AR A I AE HAdU R 52 B4 IE 52 (Ouwehand, van Gog, &
Paas, 2015; Singer & Goldin-Meadow, 2005). Zi& FIRXUEHF AR, LT r] DI HIXAEHER: BIRE
K, WEFHBEMEH A CHITFRIEE, EASAFTH—AESRAEINE: 5EMEAFHE
PEALL, HTFHREE——LR2E CEHIC2WEM N, #aeE s>l B, RTUWE
FHIB BN FOR D o R EARRE I X —HEVS, FRATNIE T B 2 b B v A S L 5 DU R T B B

DOI: 10.12677/ap.2021.119240 2124 P HE A


https://doi.org/10.12677/ap.2021.119240

Tt %

S8 (H 2275 AT T 3B B R BT HEAT I8 . B M A 58 1 . RHEAT 458 1) i S0 Sk IiE
4, RRE

CEMATIA CA I, AT LG H 22 S R I F 30BN R B MAAE R . SRk H ATk E, X TFix—
BRRLIEAELE JLANHE AR 1) 10) R 7 B — 20 B ek [

H—, FHBEERPAEAT A FM FAALE? X R ENZBN R AR A 8. TR OKR
BAEA FIFERE I B IR B A2 R BT 3B RN, R SR AT 90 B i BT TEOPE A ] A 1 5 1) 27 )
RS AR Gy M PUX PP RLSE,  AE 2 2] RSB BUE 5 Gy AEAEIX R AAORE,  DARCRR R )L 2 Ab 3 2 2 A AT 55
B A2 AR XN = AT X T —ANJTH, N SRR FNE B TESR 2 M1 5% b,
FHRIBERBAEAFRIREEN . Flan, wamprd, FHIEERBAERBR M T ES EER
B (Chu & Kita, 2011)? 8, FHIBERET EREILHE T ERZ AR TR 041552 XT38 AN
M, AILAEEFHOE R B E S ] A B R e b5 BN T2 Fse b, STk fufar RO Ak 7t &
R, AR AT A R R, B AR ) AT AR RIS N 2 A8 3 8 % (Kalyuga, 2007), 7REPfE
TE B K 56 2008 (Expertise reversal effect). B4, iX & 75 & ME XM= RUK 22 515k 0g, AT 35185,
B2 ) H B ARG N N TR B R, 4 TAE LA kA % Z 1) f 48 (Sweller, Merriénboer, &
Paas, 2019), kI i 55 T #438 i A R (Agostinho et al, 2015)? X T4 =71, FoATN 75 B8 5T @
— BB R O AR T ) LR B e e A ) LR (R SIE R 7T, FETIX )L E Al T B BRI 5 1EH L
HAE LI L

H=, FHB BN R A e OEALH 7T 502 B 2 R Uar A s i B . B S AR
ICAP His6t Fax PN #RREAF tH— B A RE, (R XS T35 5 1SR 2 O FRALA], 0k B 0 (1) AR 1T R
AETE o MW ST ITCINRISRNS f SR A, (Rl fE, 0B R 5 20 2 21 3 1 n il J = AL 52
MNTTEEIA 2 ) ROR e 2 than, H5EFHRIEEAML, T HFHIEE /MR Re 2 5 st B K2
UeAh, WESTRIZNLMEEE IR, FHIEERSREL TN W P Amie? thin, 7£% 35"
i, S5HEFHRIEEML, BIRTFHIBEBFHNE T HIBER WK Y )& m 26K, ATt
SRR UET T AIE BRI AR OO FUE RIS FOX S ], [RItL,  ARSRIAF 7T fF BN T 5 e, i —
IRANIRER T H538 B3 RS R 72 O BEALA -

H=, fEEWETENFI R, FRIEERNREAE? Hil, RTFRBERNHAKEZ
B TS 400 2 IR A B HEAT IR, 10 0% T F 3B BR AN 2 75 3& F 15 Hofh 2% 2] ST 22 LY
WL EL . Agostinho %5 A (2015) (AR FEHIPARDT 1 F 35038 B0 118 B P AR B _F 2 ST RHE RniR 1 52,
RIUNTEAUTR F SIM R E—FE, FHRIEERAT DR T2 0 gt S8, HAre T FHAIEER G
7 EE H AR S S 028 B (IR A B A8 B RR) FIEANERE . ST 2 RS BRI Hh g
L T URE AN A 1) H 3 2, SR BRI AR B . L RS ) TR T T RB BRI RBUR,
ERFIRTES S WD

e, TESEBRECE I A i) 51 5 232 AR A SO R F - BB BB ? A T S8 I AR I S e = i A
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