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Abstract

Image processing art is the necessary skills of students who study in visual arts and related
branches. A study demonstrated that the Vicarious Experience Strategy (VES) can significantly
promote the ceramics arts skills learner’s self-efficacy, skill forms and learning outcomes. This
study uses quasi-experiment method of counter-group pretest-posttest design on 57 bachelors
to explore three purposes: 1. the connotations of the VES in Image Processing Art Curriculum
(IPAC). The influences of the VES on 2. self-efficacy and 3. learning outcomes in IPAC. The
Conclusions are: 1. The VES is to demonstrate skills lively or on video at each step, help
learners to develop the internal imagery regularly and systematically they need to conceptualize
and implement targeted skills in IPAC. 2. The VES has not been able significantly to affect
the learners’ self-efficacy in IPAC. 3. The VES can significantly promote the learners’ learning
outcomes of Edit Processing, Color Processing, Form Processing, Filter Processing, and total
processing techniques in IPAC. The suggestions are: 1. Skill instruction needs the skill sub-item
operation demonstrations and fine work models. 2. Skill instructors should regard the curriculum

characteristics to choose the suitable self-efficacy stimulation strategies.
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A Study of the Spatial Development of Early Childhood Educational
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Abstract

Migration from rural to urban areas has led to the growth of cities and the concentration of
large numbers of people. Kindergarten location and development is influenced and altered by
the demands of early childhood educational institutions and other characteristics of the city. The
family unit has had to adapt to such societal changes and the proliferation of early childhood
educational institutions in Taichung city is rooted in such factors. Although educational in
nature, these institutions do have commercial characteristics. Thus the preferred location of
such institutions is affixed to city planning and high population densities. An investigation into
the spatial allocation of early childhood educational institutions in Taichung City reveals that
their distribution is tied to considerations of urban growth and commercial viability. Population
statistics and direct surveys from previous research have both been drawn upon in this study.
Spatial autocorrelation analysis has been employed to interpret the changes that have occurred
over time. The research is based on data from a sample of four years (1992, 1996, 2001, 2006).

The location of these early childhood educational institutions in Taichung City may be
clustered in more than one area and a shifting phenomenon has also been observed during
1992-2006 period. This study finds that the cluster of early childhood educational institutions
first shifted north-north-west in the early nineties, and then it shifted north-west. In mid-2000 the
cluster moved west. Since 2000, the center of the shifting cluster has been within the boundaries

of Taichung Gang Road and Shi-Tuin Road.

Key words: Early Childhood Education, Early Childhood Institution, Spatial Autocorrelation

Analysis, Location
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PGS s BARARE AT (5% 1) - @R 2R A 7120 A7 > BAIZAL 5308 Fr » AL
PG 74.55% © AL R = REF eyl &AL ~ Ml ~ &y > BLALR P EfEE
{8 I ot B T A R > B PR RLAZIE A EEA] (88.09%) HEE AL (82.38%) ~ wiliiTi
(80.17%) » Bt 1 HER 0 &y s Ay BUzE ST 2 38 IR B (= FE U BTG /R It - et Rt
SRS S BE SRR F - FHIE 2 T S i SR o i 8 th iR 2 Aty

2 1. 2007 -1 S S B B A R

ShEERE REATEL FLTE SMEEEE (PR) FESLRRAREL (F)

Hirld D= 0 /N v AN VAR =2 S/ VAR VAR 1 =1
#e EF 7153 7432% 1528 1755 3283 263 3561 46 3870
7 7120 74.55% 1504 1755 3259 262 3553 46 3861
=HE 5885  73.06% 1295 1456 2751 250 2843 41 3134
=l 857  8238% 139 195 334 12 511 0 523
e 378 80.17% 70 104 174 0 199 5 204
& 319 88.09% 37 94 131 1 187 0 188

BRI - WBERHRETE AR http://www.moi.gov.tw/stat/ BLEE & 2 B S EE A
44 http://www.edu.tw/files/site_content/b0013/k.xIs : ASHFFPHLH o

B E SR SRR ) (1945) A 5 —PEEY KL R T B R A
PRI © 1965 4F 2 it 745 o R BIEAS - ASIEIDY AR ] - B — ]
A R - B O E B A 1,800.9454 /AU » FEEFATERAL 1,117.8717 AN AL
SCFRHBTTRS - T HR I 130 8 AR ERE - R T HT R A e B 0
R E SR EREETR Y T HF -

| RIXEYHE - AFREL L& REAL S REWR - RES 2003) s Ri5 T4 L HF #
Hh R AR AL I G AR B SL3E SUPT S X 4 SUACE AR o

2 Hartshorn YA & 4% # 7 (Detroit) & B 2 3] 89 4 B B ] » S A HAR (rings) B A2 3k 5k 69 48 T 7 ¥ 45 4%
(Hartshorn, 1992)  sb3& AU 25 J& 69 76 BMEAR T AL A8 » 32 1980 SF R A & F 7 » [ 38K 18 5% 49 B
B AE TR A B B X M@ sh IR Tk 69 R A BAE X Aa il o

3 TR EME 180% > BAFH 50 F 7 ARERKROFRALAARTE 115 FEA T 130 &
AT EETEHRE 361111 AE > BT LR EETEAAE 39147373 A » B F K@
303.6273 A (518 (&P T 95 FA T EFM)) o

4 THRTHEXEE LT ) HYFOEB O HHE - LR FR®OZE > AMEETE - ER
P EAFRIRA] o ZB BT EH I ER OB EDR LGN AN HMARE S LATERIER
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A8 [ SR R (R N AT R R 7 SR B RE SR R S TP Bl o 2[RI A B e frR ARG » 7S
T Bl 2 TURE Je o3 (R M B BE A S e 2 T TR Tl - DAL T S 22 (RIS 1 2 B e BN Uks
M (B5OR 2 1999) © SHBHRIRIN AR B BB TIRe s s AR » B8 A IR EEHUTE T BT
[ ez A T R NI D iR AR IE - G RN 1= Se R iR NVALIEZ ¢ i ]
P e HE TS BBIRE T2 [R5 R S H MR - 1B AR DA T 58 R B A B
SEI LR AR o AL » ASCLLE iR EZE - PRI BRI (L A SEE - DI
SRR ~ S BE IS IR SE R SR - AR AR R A BRI (L - S A
S SERTE T 22 ] 8 e B8 o ERIRR AT o 8 IR R rh 2 S B SR A i - AR
SBEB WM A PIE - CEAS T AR oK 4 B S st PRI - SR BRI ES T
SBESSR 2 22 TR R IFTE R IR E R IR B B s A e B 12

A\ SRRIR

Y AE OREHTE - [ BEE R R E R R - MR
Flzia il R L AR - BIFRREH A2 VR E — BRI - ARG T
WEE ~ SHEEE BT S ERREANEE « BRI HEE - RIEF IR L) fas L E
HEGAT - AR B E TR EAEE | (BREE > 2002) © AWFFERTARLIEIE
FERRIHER A R4 5B LHIBUE SGT » WREARLSLAHER R TSR - BT LB < i st
] L 0 7 2 P Py < A B SRR RS B AN

— ~ ik [ R P A B B R RS # IR (Area of children education service)

FRGREENS @ SRR EHEL (ocation) BB » B HPITHILI R
N~ BUERER TR L BT A B2 MR - R PNAEE (KK~ S5 ZEER
P BRENOZE ~ R 2ERE S iR o BB A (L FE R AR N 25
ELAEFRE EE - A EEEENHEEE » DHEER [itl&E{t] (communalization)

[ #EH % | (neighborhood effect) £ 7% & 2 B i i 3% & 1) 8 2L A% & (Hartshorn, 1992
Johnston, Gregory, Pratt, & Watts, 2000) : LA+ » S8R 5 5 8 4 fi 22 2 BHE 1 B HE
HEERR LR ~ EIrIBE R - (B TEBEIIEZBBENET - BUNFEFTEhE
PR E RS > (AR A R A s S i ISR AT+ S B S 2 R BBl & B T 5%
Koo BEIRF AT RIVBENE (JFFIRRE - 1996) » G| REF K EEEBINEEE » &
FIHAAEN  BEEOREBHE - 80582 - BRIR - WSl G - BEAE - 35

BREA MG N EHE (FEEFRAL2001): A% ZWmB BT EBERT  REERRFLEE
EoEFVHERLERL BB EAML BTN PR SEERREANF LI ALRE TS
RERAF LR HREE o S P FEHTAB A T LRRASESHED > MER
tmapt e Y TF—HETE) FRERETEA 28 KE86F 11 At e Lk

B~ wRkBHERZBLERAWEFHE@FRAZ L —RAERANEEEF - B TEF AT
B 2 AEEE e A feE 1 EGHRE S AT SRR (2 FTEOF > 2002) ©
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ffl > 2000) - FIHEERLIHEERENE B

B 2 A0 B A QBB A A TS R N 2 52 > S S R 55 S SO s I s BE sl 5 R [T 17
2K ° Hall #5 H} Ebenezer Howard 1) {& [ 36 i1 BH G o B A 45 B B c 8 &y e Ay » Hopnr
A [T (ERPATHIE ] foutlEm NEE R L - 2RI HRIRE S R
1995) © Engelhardt /> 1943 -5 H 40 B 22 RIS AESE AR > 3200 400 B B o B 2 B S A0 v 00
43 (Segment) * & H i AETERIIRAH o AR LIBUE BIEIE R A TG BIFE @ ri%.O o ifd i
SARBE FERIEBANE - € T A TR RS o AT B TR IR/ NV~ MR MRS
BT N FRE N > B E R DI - & AT 3EE AN 12 I BE R &)
MER - HAP{THERE DA 14 MR (TBHGEE > 1987 + BRERE » 2000) © B AES
B SRR B B TR (LR SO LU SR WA ) SR (R 4
HHEREIIERE - AT E A2 B ¢ 52 2000 2 R E A A HEICETRT 70% FI5h 5 (T
65.26% > Wil 73.55%) > HlE 2 ShBERERS BRIFT A 12 1000 23 R A A3 IS R
S5 > B THIEAIY R, (FESC ~ @i ~ FERaEE - 2007) o

RS S Z S HER BT SA AT - A I B R 2 BUE > RAAT B R R 2
BOREE L1 > BLAEE 2R EF R o Bk 2005) ¢t & Zg 2r8iE s
o DUBEE (RRHLG) M5 > ZEEEF R —EEENRSEE - A8 E L
A~ R ~ SRS OHEN B AGE RN  MBELEES (WEERE) ARG 3%
B OEEEH -~ Y RIEBERY - A& E LEINER > ZFE NSRS
JIHREAATF o WL ABEENEEEFRBBEEEENTSES > A mEMPEE THE
SKEAEAS A2 B TR

L~ P e BELRH R A 72

Walter Christaller $& ) R Eg > F5 HIAR T B BRI AR o iR P re I B2 1L
110 2 R A5 T Sl 0 i R A5 ) 7 SROK HE > IR E Rt ol R (R S o oy Bt B 2 B 8
5 I R o ] B L R SR P R (RS - B REIEY “HUL T (centrality) B &R
(hierarchical) 2 Wi{ldZ<HIASHERRE (R (FRIHZS > 1989) + Hrtisl A DAZE €5 BERE AT AL i 22 ]
R TR AR L EYIRIEE (the range of a good) BLEWIMTHE (FER) (the threshold
of a good) MEE » AT E BBIRFTRERE - MoEI R KIERE > REBRENEEYNR
{X7&>K (Hartshorn, 1992 : [{H" > 1998 : Johnston et al., 2000 : Haggett, 2001 ) °

Morrill i3t & ) ZE[L#HA% (The Spatial Organization of Society) /& 4E i Hifh ¥ it &l
BRI R EIEEE IEEETE T (understanding society) o 45 Hi A SCHUEEEEAIRZ. O 0T

5 BN ZXFIHA 1995 F53T T HERZERMBRMEE ) A 2RAMARREE d
R LI TRAD A E » FATHEBRALE TR AEEFRAINEELR | LR IK
MeEdaflik) TR THARXEME] AL (FFTHA > 1997) > L2 EHEFENZ
SEAREAEIRG » ARSI L EYHAf P A GHEFEFRLHRAL] AAEBERDIER
YR ERSBERILLITRES > BHAA MBS AT RLYEAR  ERNEATORERA
B ARFABAAMEA R YT RAER » 2MBIETHRE -
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FENZERT ~ 22 RR (R EL 2SR %58 (space, space relation, and change in space) * B'HE ZZ[H4l
[kl > AR n] S t 22 AR R » AP AT 7 22 ] oA At M it e B HC & Bt 22
FBMIIER o Morrill % 1970 FE42H Garrison FEEARACHRAR A SR T RS IS -
FEL ZPHEBERGEAAELEEZHERT  BR@GREA > £ FRE
REBR S EOER P SOEAT » LR OERRTRKEAGRA - ARG
RO ZEMRLABRGACHEAEMEERNGIELE K KRS E&EHER
b9 B8 25 R R AR — BUR AR P RATA R FEFGER o RER - BT P
89 B AL IR T IR AGAE X o ARTIE —BLAY G BT Sk I SR AR A9 R IE AT s ARG o
(Johnston, 1997)

[EERE | BURERAR RN T R e ZC MRS R £ 2 KR - RALMERI O ~ il
MR RS > Bt & BB N R R B BLENR PR AAR 2252 ¢ Gilpin $2
HRTAS I L 22 (NEG) FUBRE » BEET R RE 728 ZE ARSI T S 58 SR IS o v st i I (o B A7 4
R B A O S ER 22 AR R T TR )

R AL SR R E ARG LM AN T > TR & & B FF & K

REABCZF o ~ARIFREGE > R EMNE EEREH T

Brg - FEREERGHILBI > Pl ot e LR EE —RUBET T A

AEBGEFRELAL—HE > IR G EGHEREE K - (RS KE

M~ FEASE 0 2004)

PG 7 T H A B A3 1 A JH TR IS 5 A B (5 TR B (A B AR P AR O 1 5 1
[F] o HEE B RBENER G EEL B - IR - S - REEFR - BEEEE
A 2 ARG ~ it AR ~ w3 R e B R EIR T » K fEEAEBE IR
RENABEEME T EEETSGMIRIHE T B ERE N 8 A O R E R &R
Hil o 0 - S FE S EE N EORIUNE - A% TR AR E L) BB R
RSN ERTIM B 2 S8R - TERA AT EIERIIR AT » 25 Sl sl A GO i) -+
F 75 RELG B ZE B, (A& st R S A B MAS IRE 255 ) © 15 2 W8I
AEALES B E S FEEHE T 0 A OB S ek A R AL B S
PR 5 MRTEASIEREFCE » M T b (EAE EnnkIRE A B L3t - BRFHE R(EARR - AR5 Ak
FEEAN AR R o RI/EE T B RA et - T3titsnE BN E A\ DR ImIEE
B is > MERGBLTRRI L - 25 [Sh Bkt N A R Im B B E AR iis s
AR S B BN S A GBS RERA R o MRS AR R 18 & 4R
Tl GBS RITR R IR R - DA NS ERUR B RS - RN e &
EAGREZE o [CET SRR A B A RE RSB BS i B B8 - BB EEHhE
EFRE LB - S G I BEREER - DEOEEEARE BT K - E R
BB RIS AERE AT RERRE AR E BOE IR A H -

QT 3R 77 2K o T RS T S I - st (5 R R B SEAE AR > BR T B AT ER
LA R RIS SR - EIREE 2t B > BB E IR - IR
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SAE -~ BEGRIFEE R - NIRRT - A O BB IR BH 3%
fi v 2= - ILREER S 5 N LG BN A B & BUR ks 1R 55 B A B & 1 RS -
RIRFEE—25 AT o A SCE S 8T A 2CHT i th I BUE IR 26 7 M B - PRET il
BB Mg R 22 E 8 R - R ENILERENHIR 2 GBI S (7 B i 22 R FHRH
Y 2 BEEEENIBFGEIREE TR - R TR Im e - ERRE O
16t B Y P o B B, © QB 7 S 22 IR TR S - AT T 4 S B0R i i Bt o ]
22 RIS » FiBt s H R st i VM A B Sk A RE A 717 o

— ~ WFFEHR

B ERAREERN - L8 TBERFE] - R —HEEAEHE B RS 3
T AR SRS MR BOR Al o R EL S A T 3 T B A PR M B SCBUT - S e
HETE RO B B SRR RO ~ T3t I ~ B2058) 2RI - Fir
DL HLBETZEHR A BB EE - A - AR B RS TER I UE IR - #5E
# TR S BE ST - R PRES S B SR B T 22 ] 2 S R 1 - A E I
(7 B oth [ S BOBOR HOHEBD A B KB & - SCASCEE VAT

(—) DAEErfiiRefEZ - BRETET i suls S B A s AL

(=) SBEHE 2 SE TR

(=) BEEAN[FIE B BN - T Sh B0 S Sl i 22 [ M AL RR £ -

— WS

AbHFE L2 B MRS - S BEE Z B e 2 I (L iR T o FrRBfu 2z i B
FHEH (spatial autocorrelation) J5 it 4e [ 22 » 2z B o B L 5] (& B e - st i
U - BEMET T TR B MR AR E - DU iE Sz i B oA 2 ] S
BRIFE ] o B —2= T (Al ) - B HA 22 R B T PR DU SR - i B s e
(R 2z ] B T AL D - R RIS s A A R 52 28R F R TE 0 22 I AH A (positive spatial
autocorrelation) 5 2.2 > FLELHR TG 7= B » TSN 75 7= kg3 > i
R Es B R ZzefE 5 B FHRE (negative autocorrelation) (2873 » 1985 ¢ [ZE{ » 2001) °

— e AREE 22 H H AR A B ] o W R o B A2 [ E fHRA (global spatial
autocorrelation) B[ 35 2% 1] H FHBH (local spatial autocorrelation) ° {<HF5E H FJ% HEHTE 7715
J& S Ze R AR AT T

(—) Z3zefh] 5 tHEA (global spatial autocorrelation)

H 1950 ALK » A 5 HHEH S T R s B 3 O 8RET - HE B A 20UH Join
count ~ Moran’s I ~ Geary’s C 5 52 » [f L Moran’s I i iz E{CE M (Cliff & Ord, 1973,
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1981 5 A EG > 2000) o ok BEAAE T2 FH R AR B 17 1 A0 50 0 (R 9 B8 HH 2R Moran’s T » H
FE RS THS -1 E 1 2 KRS 0 B IEMRE > /S o B SRR > ELEEUR R 24 ] 3 i A
BRTEROR » D7 EERERIIRER + oz > RIZERZEM i 2EFERRTTIREE o # 1 EET
FE VR E IR 1F 0.05 BIBHZ/KME T » Z(D KD 1.96 Kol sk A 226 43 B B Bl @
P+ 35 2D /2 1.96 £ -1.96 [ » 22 BT MHBRRE RGN IIEE < 35 Z(D /MR -1.96 HIIEE
IS S5 P 2% P B e B - 23 SRR

2D REAE S RSB SR B (AR AR IR R 5 B REF I FAE
(e v e Ut i SR SR M > HL S 2 3O AN [ Y 22 [T % (spatial lag) BYZE(H H FHER
et RAKFPHEY] > B0 E— A 22 ] 3 AR (2 B FE R & (spatial autocorrelation coefficient
correlogram) JMTEZHLRAE 22 2 & W& a1 o -

DAZ 372 ] B P R R B8 2 ] 2 ] B3 e 8 A (] 72 ] i I B fth, 24 ] B S R (R B
IR/ IN » 3l 378 50 e ] R P S 3R P P 2 PTG A o 25 ISR P P 2 S SR ) SR S A B — [t
IF B R R g b 2= R s s o 5 2 B YR SEAE—(E DAL AUl - B
PR (R B b 2 2= [ [ B IR ) - fi e B AL O I B g - B AHRR (R B alG e
MMEBLV FIERItERE o Kt ZE2 ] 5 HRR R EFE R E A iR PR Em T2
A OREER A ONREIR - FHEL AR R AT - mTHR 6 1 3t F s
ZEHERUIRRE (RMESE > 2000) ©

(=) Wz f] 5 #HEH (local spatial autocorrelation)

A RS 28872 [ B AR B 2 ] B AH B CR EOPH BRI > 1R 33K (local) 2214 H AHRHER T &
68 J5k 9 Z2 TR (spatial association) FIFE AL » fx 85 BE REHHT 22 2R 52 2 (spatial hot spot)
FIRRAE

Anselin (1995) £& T & & & 3 N 72 [d] 58 £ 1Y) LISA (Local Indicators of Spatial
Association) 72 /71% o LISA RUZE[EFEIEE —(EMEE » — (Ml iy 22 s AL - #5h
S ERER LT B IR BRI E  MEA IR S - H 220 B R E
RAE MK BIE R I R 22 RSB HEIE » 401 Getis (URERT /7% + @8 872 M B oo B n/T
FeEAZEH B H s BE S - BRE S R R B AR - e 3RmiE EeRHAE,
AL R AR RIS RS (RS - 2000 ¢ AL > 2001) © ARBFSEER Getis 14 » 315
Gi* B 22 SR I O BE S - IR N & BLAA R ORI -

BEME - 24 B HBRIUM T )7 B IER T AR 22 R /i 0 22 R AH R TE (spatial
dependence) : T LU#E HH I T ADUE 1 FHAS 22 B o @ 5 A REE—EAEA (ks
M3 > 2006) o 2387 A R 1 T AR R {18 16 338 A3 2 ] 4o A P REMDL 2 T T 1k o SR 5
FERE > 372 B A B O A [ 1 B AR R PRTTIE I 22 RS FE B SR SR AU RE - I #H
FRTREEIE T 23 v IE > HIZR B RE R 2% [ (IR » Sl Al 38 26 {[EIRE s R RS
kAR 1A - SR R IR 22 S BOIR AR o 1k 2% ) B R = S AP RaR [ Sl Ay 2 [T B (spatial
association) FJFE & BEZE[H] SR EE 2 (spatial hot spot) FUFTTE (A{HEH - 2000) °
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—~WRTHE

LIz s AL BESE - IISE B RUBREEEIZE N R - A% LI TEE R (A0RRTT ~ ARsREk
BE) TR - EERIVRIR (1) BUEEKEUESERE FRISHE 2 2% - tHTTR
REFSHEAASIREM - AHTERE 1R —RIRE e SE LA T IR AL A7 BLAE > AR
BT SRAHA BIAE - Al TR R R AR AR 7E - AR & i BURN < B8 e Bt & g < B A
SLER R T A W BB AURERII L R > SE ] GIS R#KZ ARC view GIS.9 #KHE(E [ &

T ZERHbIE AT ] FERIE AL » $H R LB 22 AL > KEREHIE R IR 2 22T
(& 1) e

= 20066F & PATEREIERE (H31060)
O

OE#
BR FEH
o E T B ER T ST 2 (L 045 ) HE  BE B

E— AR T ST (T RS 2R
3 = MUHAlE A ERA S S 97T iR B E
BAE IS Q005 2 1 904F 1B IR

E1. 2006 F =2RTHNEEIED HE
BRKR : EPMBITHMEREERE - IERETEE - AAREIE

Y~ BRI IR

1981 £\ A WEERBIE A [HESATEE RS | > RS+ BRSO THHERE
7 BRI E A E R B AR B R - MR T EEEAREE
I o FESERTRIER @I &R o A FIRHL LB B R B e > IRE ARSI A
(B IEAEE » {HIA 1990 FACHT 2 Z2H B E BRI AR 2 R 81 s H
BTCEEE R BEBULIREE ~ TR ERIZEF RG] DL 1992 4 BRI o XK
PR FE AR SR S SRR 22 ] /3 i B AR T 22 I8 2 B8 > DL S TR aR ARG - METT B
TRENBERE R 3 (i L S RS A B R S o ORI FE SR 2 T T BUR BB I Bzt
BIELZ 1992 ~ 1996 ~ 2001 ~ 2006 5 VU{EELAE K 7 S HE R BT 5 A fH B & RHE 1 TRE B B
# o
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AN 7€ DA 38022 6] B FHBRRIBFZE 77 3% - 53 22 [ BE T REAE - AHBH SRR S AT SRR
> AT ALK B e 2B ] > HCBAHEE_ L SHEEE BL 300 2 900m IR -
(HATEE2R - EAET T bl AR o e B SR EGR L) 5 AR RUERN - HA S T st £
TR St B2 BB @R R - B AF (2007) BFFETEH - A BBRRE 38 1000 AR
o ] Py RIS B ZE T B 52+ 2000 23 RUEEIE] P RTHEICEIRY 709% HISI5E © 24 Aidiif
5 BLAH AR U HR R HERE > 500m X 500m Z 5347 BT I B & PRERRERR R » FRvl st
TEHIE P EE A KL - ST BRI 5 B LA Bk SR SR 1 B B R MR B
IR o RERS (LIRS i 7EF D BRI AR - BT i BT () B
Z(Gi ") B BB BE Y » DLUT st st S B i o (i SR SE R RE BB o

B~ SR AT R
— ~ 22 E FHEE o A

AT 52 LAZE [ B T P9 S5 B s 3t K1) Y oz o e L e ] - Bt R P B AT 22 [T A B 1 )
o LL 500X 500m FfEt& B 22Tt » & i 2 FRE ] 26 1% ~ i 47 #& 3k 1222 (1
&8 o RS 2R A S B AERHRTE BTS2 - DL .05 FUBEE K HERR TR > [EPULE IS & i sh#
PRSI (D) 8L Z(G) PIRIA 1.96 » FnAEH A0 N A AHENEEE (£2) 0 HIU{E
PHFRF R 2 () BHE TR EAIER - (ARG BHRFET R ERL S Z TG » KL > Dl
572 ] 5 FHBATRE Moran’s 1431 /515 » BEEZHTH 1992~2006 F LI BHEFER 34 > 7]
TRRIPY T 725 BRI Py S bsr i) L st (o F S 5 = Y B FHE -

2. WA 2188 Moran’s T 55

Moran’s I i 5 1992 4 1996 2001 4 2006
I 28 31 38 41
Z() 13.65 15.21 18.50 19.80

DLzef B AR AR P B R R - RS 2 Z2(D) YIAE SR 5 182 [ R R SRy 5 87 % 5 B
fill » B 55 1992 1 25.84 ~ 1996 4F : 27.32 ~ 2001 £F : 35.52 ~ 2006 4 : 31.48 » £ tH B &
HEE RS — =g (& 2) o Z () 1P F B R E thi e 230 v I - BRI
P FEIRI TR B A 22 T B T rT REA — {8 DAL USRS © 1992 fF 5 Z (D {EZE[HIFPEES 1-10 ~ 32-
47 2BLIEFERA > 1996~2006 4 B HILE(E 22 IR £ 1-12 S 32 ~ 33 ~ 35- 47 2BLIEMR
FoRAE 1992 £ .2 0~5 23 HL K 16~23 23 B ~ 1996~2006 £ .2 0~6 X LK 16 8 ~ 16.5 28
B~ 17 S B2 BREER 22 M B e SRR R o TN RIS N S Bz R T R — {1
DLERISREER - SRZEE3RBT S » 1992~2006 FIIY{E S & BAG 22 E MR 22 kg E
AARAT KHUIRR - SURIHSeIm AR SR SR Im rT R A Bt ES (BRI ) -

6 F ABAREEAMERL) (1978) A (FREEFR/ — - 4B - RFHTY (2002) °
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FUGHEERE R RS LB IR POV BREGE T BRI Z(Gi ™) fH » (€55 3 FFE Gi
B17(Gi ™) flfys LA 5 > v B Z2(Gi ™) (EREFRFEHE MR R > 2001 FE R E ~ 1996
K 2006 IR © % 2(Gi *) (R SR 2B & EE R GIS ff&E T - & 3~ & 6
B Z(Gi ™) fER 1.96 (IR /il - EREaEEmsE - (ARE B HEMIRERE » IR
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Fif2% 1. 1992 ~ 2006 Z24F AN [R] 22 [E FHIFRITY Moran’s I fid

ZefflEE R (AR 1992 B4 1996 2 2001 25 2006 24
1 0> to <= 500 28 31 38 41
2 500 > to <= 1000 27 29 38 36
3 1000 > to <= 1500 26 26 34 30
4 1500 > to <= 2000 22 25 31 29
5 2000 > to <= 2500 20 21 27 24
6 2500 > to <= 3000 17 19 24 22
7 3000 > to <= 3500 13 16 20 18
8 3500 > to <= 4000 11 12 18 17
9 4000 > to <= 4500 .08 10 13 14
10 4500 > to <= 5000 04 05 .09 10
11 5000 > to <= 5500 01 01 04 .06
12 5500 > to <= 6000 01 01 01 03
13 6000 > to <= 6500 .02 -.03 -.03 02
14 6500 > to <= 7000 -.04 ~.05 07 -.05
15 7000 > to <= 7500 -.05 ~.06 -.09 -.08
16 7500 > to <= 8000 -.06 -.07 -10 .09
17 8000 > to <= 8500 08 -.09 12 -.10
18 8500 > to <= 9000 -.08 ~.09 12 -10
19 9000 > to <= 9500 -.09 ~.10 12 11

20 9500 > to <= 10000 08 -.09 12 11
21 10000 > to <= 10500 .09 ~.09 12 11
22 10500 > to <= 11000 -.09 ~.09 12 11
23 11000 > to <= 11500 08 -.09 11 11
24 11500 > to <= 12000 07 _.08 ~10 -10
25 12000 > to <= 12500 -.06 -07 -.09 -.09
26 12500 > to <= 13000 -.05 ~.05 ~.08 09
27 13000 > to <= 13500 -.04 _.04 ~.06 07
28 13500 > to <= 14000 03 -.03 -.05 .07
29 14000 > to <= 14500 02 .02 .03 -.05
30 14500 > to <= 15000 .00 -01 02 -.04
31 15000 > to <= 15500 01 01 -0l .04
32 15500 > to <= 16000 02 02 01 -02
33 16000 > to <= 16500 03 03 02 .00
34 16500 > to <= 17000 03 03 04 01
35 17000 > to <= 17500 04 04 05 04
36 17500 > to <= 18000 04 04 .06 05
37 18000 > to <= 18500 04 05 07 .06
38 18500 > to <= 19000 05 .05 07 .06
39 19000 > to <= 19500 05 06 .08 08
40 19500 > to <= 20000 .06 .06 .09 .09
41 20000 > to <= 20500 .06 07 10 10
42 20500 > to <= 21000 07 07 10 11
43 21000 > to <= 21500 07 08 11 11
44 21500 > to <= 22000 07 08 11 11
45 22000 > to <= 22500 .08 08 11 12
46 22500 > to <= 23000 .08 08 11 12
47 23000 > to <= 23500 .08 08 11 12
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Fff 2 2. 1991 ~ 2006 4F-FE 2 i AR 22 [ RIS Z (D 2

7 i [ B FEEE (AR 1991 & 1996 F£E 2001 FF 2006 FE
1 0> to <= 500 13.65 15.21 18.50 19.80
2 500 > to <= 1000 18.50 19.66 26.01 24.61
3 1000 > to <= 1500 23.86 24.49 32.36 28.88
4 1500 > to <= 2000 22.46 26.07 32.19 30.17
5 2000 > to <= 2500 25.84 27.32 35.52 31.48
6 2500 > to <= 3000 21.36 24.04 30.33 27.47
7 3000 > to <= 3500 17.63 20.57 26.45 24.36
8 3500 > to <= 4000 15.94 17.57 26.25 25.46
9 4000 > to <= 4500 12.81 14.98 20.55 21.40
10 4500 > to <= 5000 6.65 8.12 14.98 17.26
11 5000 > to <= 5500 1.95 2.05 6.97 9.30
12 5500 > to <= 6000 1.16 1.70 2.03 5.37
13 6000 > to <= 6500 -3.90 4.75 -5.59 2.54
14 6500 > to <= 7000 -6.53 -8.08 -11.73 -8.34
15 7000 > to <= 7500 -8.90 -11.28 16.11 -13.58
16 7500 > to <= 8000 9.83 -12.07 -16.23 -14.35
17 8000 > to <= 8500 -12.88 -15.11 -19.89 -16.76
18 8500 > to <= 9000 -13.30 -14.86 -19.81 17.52
19 9000 > to <= 9500 -15.15 -16.53 21.00 -19.18
20 9500 > to <= 10000 -13.87 -15.14 20.64 -19.35
21 10000 > to <= 10500  -14.11 -14.70 -18.78 -17.29
22 10500 > to <= 11000 -14.75 -15.33 -19.57 -18.76
23 11000 > to <= 11500  -12.85 -13.26 -16.90 -16.63
24 11500 > to <= 12000 -11.02 -11.44 -14.86 -15.22
25 12000 > to <= 12500 9.86 -10.12 -13.07 -13.90
26 12500 > to <= 13000 712 7.67 -10.66 -11.99
27 13000 > to <= 13500 5.17 -5.48 7.81 9.61
28 13500 > to <= 14000 3.47 3.94 6.26 -8.49
29 14000 > to <= 14500 2.10 2.36 -4.30 -6.80
30 14500 > to <= 15000 -32 _55 2.48 -5.37
31 15000 > to <= 15500 1.38 1.05 1.04 421
32 15500 > to <= 16000 2.67 2.62 1.01 1.97
33 16000 > to <= 16500 3.44 3.48 2.60 -01
34 16500 > to <= 17000 3.75 3.90 3.96 1.61
35 17000 > to <= 17500 3.90 4.17 5.34 3.78
36 17500 > to <= 18000 3.87 432 5.96 4.82
37 18000 > to <= 18500 4.19 4.81 6.74 5.71
38 18500 > to <= 19000 4.19 4.84 6.67 5.63
39 19000 > to <= 19500 4.35 5.02 7.33 6.97
40 19500 > to <= 20000 4.67 5.23 7.48 7.41
41 20000 > to <= 20500 4.87 5.36 7.62 7.74
42 20500 > to <= 21000 4.93 5.35 7.40 7.70
43 21000 > to <= 21500 4.83 5.22 7.13 7.58
44 21500 > to <= 22000 4.59 4.92 6.62 7.04
45 22000 > to <= 22500 4.10 4.39 5.87 6.27
46 22500 > to <= 23000 3.44 3.68 491 5.26
47 23000 > to <= 23500 2.82 3.02 4.04 432
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Abstract

‘The dog ploughs’ the story is listed ‘magical help person’ , can be divided into three kinds
according to the plot of the story: The first kind accords with type of 503E [the dog ploughs ],
the second kind combines 1655 complex type with 503M [sell the fragrant wind | [the favorable
trade ], the third for [bloom grandfather ] type. ‘the dog ploughs’ to break up the family and
launch with the brother in China, the story spreads to Japan, personage, is it develop into to
morph by plot <bloom grandfather>, because of geographical environment and political factor
Taiwan, adopt as heir China ‘brother break up the family’ type, is it influence to colonize Japan,
‘bloom grandfather’, spread into thereupon not merely, produce ‘good A common and bad A
common’ story. This text ‘dog plough’ story as theme, collect Taiwan and all counties and cities
folk literature collection cultural bureau publish with Taiwan, 14 story altogether, analyse its
plot content and artistic characteristic, find in succession out of shape for ‘dog plough’ key
mother question of story, after the dog bringing the miracle is killed by the bad person, change
into various kinds of physique and help the kindhearted person, reach * Good at punishing evil’
purpose. The story passes the narration structure of the repeated chain, portray out personage’s
personality, conspicuous and good, the evil of two yuan are set against, in order to compare with,
overstate the tactics strengthening funny color, make audience easy tell and memory, for ‘the dog

ploughs’ the reason why the story can spread extensively this.

Key words: The Dog Ploughs, Sell The Fragrant Fart, Brother To Divide, Up Family, Blossomy
Grandfather, Change Shape
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Abstract
The purpose of this article aims to engage in a discussion pertaining to pun in four scopes:
The definition of pun, the classification of pun, the use of pun in different situations, and pun that
is given different illuminations.
First, Pun refers to two kinds of significant meanings that are concurrently relayed when it
is used. If only one meaning is conveyed, this can not be counted as the use of pun.

Second, pun is classified in this article in the following: “To copy the sound to form pun,”

” « »” «

“to use parody to form pun,” “to twist the meaning to form pun,” “to use metaphors to form pun,”

»”

“to use cangci to form pun,” “to analyze a Chinese character to see how it forms pun,” and “to
inlay certain Chinese words into phrases or paragraphs to see how it forms pun.” The purpose of
exploring the use of the classifications pertaining to pun is to help readers understand that some
of the use of the classifications can lead to the formation of pun, and yet, sometimes, they can
not.

Third, the identical words or phrases that are used in different situations can result in the
formation of different types of figures of speech.

Fourth, an identical text is illuminated in different ways because of different viewpoints.

This can result in the formation of different figures of speech.

Key words: Pun, Parody, Twist, Metaphor, Linguistic Environment
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Abstract

Facing globalization and international competition, the government has enacted the
Challenge 2008 National Development Plan. One emphasis of this project is to enhance citizens’
ability to master foreign languages, especially English. While many citizens strive for improving
English proficiency, some English teachers begin to seek ways to promote learning motivation
and efficacy by enriching their curricula and instruction. More educational practitioners are
utilizing cooperative learning in their English classrooms, but do they really understand the
essence and effectiveness of cooperative learning? Hence, this study aimed to conduct an in-
depth literature review on the approach. First, it explored the history of cooperative learning and
its implementation in Western countries with a focus on second and foreign language instruction;
secondly, it converged on English curricula and instruction in Taiwan and examined whether
effects of cooperative learning on Taiwanese learners’ English learning had been supported by
empirical studies in Taiwan’s EFL classrooms; and, thirdly, it presents suggestions on future

research of cooperative learning in Taiwan’s EFL context.

Key words: Cooperative Learning, Peer Learning, Research Methodology, Meta-Analysis,

English Instruction
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8. /INHFESFEIE (Group Investigation, GI) = /MHEESEEE H LAY EEE B BHERH 4k H7
FRHE 2 o S RS2 B PR AR B AT el S TR B IR P 28 /2 - T4 Bejarano fiK#% EFL
B2 R A KM A (Bejarano, 1987; Sharan, 1980) o FIH: [FIE27EEKALL » 75/ MHAESE
o BREE R B M A BB GERE o T A - HAPBRWT ¢ EEA
BLERT A ~ W GBI E T 7% - MR AN IEHE IR LOE R T
B~ e/ R ~ et VEECR o DURER R/ IMEECR

%~ B M SRR E 2R

TESF B - FHE 2 i 92 C Hh i & F 227 Bl 2 2 ER 1% (whole-class instruction)
(Gl N22E) ke » At ~ & AU » E& Johnson J25 (Johnson
& Johnson, 1989) Ei Slavin (1995) {J{% &% /3T (meta-analysis) © a7 IMEHE & 047 > £
F H B BT AT AHER rE B A HOEIIT 7T - EHE TR & DURFIER 7B R R Y
EHFHRE G EIMDE - DIFIRIBCRIERE - R REM 7125 SR AR -
fi44% Johnson YLAS B Slavin FJH&E% T » S TFEEEAR [ R RE T AR B il
LT RR  BMEIRA G TIRTE R - 18 R B e B BN B A SRR A S 7 i MR A
[E] 5 FHET220% (vote counting) BN EAE (effect size) {EfHI EAEHE » FRE S FEETE I EE4
BB R 2 R TE o A 2 BB E S RERE S AT I FOAS SR R IR ~ MR 2200 ~ B
S - (B AR E B B AUE 5 (RARAERE RRe WA BN 7710 > TFERUER R
(Hedges & Olkin, 1985; Jackson, 1980) ° [K[ILL » Johnson /538 Slavin #& 2 [FIF#{# F Cohen’s
d REME > Sefl 7EERG] o RUEE) S ERRA (ARG FEY ) BPEflE T
{E 72 FAIEUEH] & (Gravetter & Wallnau, 2004) ° HEAGHETT S - SUEEG A S TFEE AR
PR B B RE A R R B A R 2 T SR BRANMT (Gall, Borg, & Gall, 1996) = i
15 Cohen’s d SUE(HE » RUE(HEE 20 FUBFIE A HERUE » 3% 80 (I EA = ERAE (Cohen,
1988) - —f%Ifi 5 » XUENEZE 33 BIEA & FHEEE (Gall, Borg, & Gall, 1996) °
Johnson Y2637 1 1897 22 1989 4k 93 FEfHIH 539 i Fe ik & » Hrh 68% #ER &
AT 29 AR o B EERR T SRR TR 143 B2 - Horp 85% FERS ML 72 ¥ R H bR
B> 98% TEALRIMHETT » 33% HIRFFEA R/ INEA: > 21% FHERAE » 40% FEREEA: » 5%
FEHA © Johnson Wl ZBRHHRHIA 2B IRIB A LEURG /0 AR HE » pEE e E ~ FiE ~ BinE
=R RBRARIE =FRHIE S o S IR S A TR HIRE R > PEHIBRCFIARE -
HharEE e > EhH B ERIREER A FARUERAE - DU SR A B e B A KE T i
1T o RS iR S PR MR A EE M E T - &~ 1 ~ K= EI5EZ
[N R A S - fEm e — (S BRI SRR E PR EEEIFE R 255
EEE AR EEAE 51 B 88 ] o BEMENET EEUR I G TENVIEIALE © 60%
(IR 7 E A B RS R~ 32% R EBEE R - 8% HEZ A MR - BRI EM
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By 73 o BRI i B R E I e - SRR 2 M RUE B A HE S e ]
1t (generalizability) °

F—EAE XA IRFEE Slavin (1995) FIRREL AT - BT IR B th B R & F B 1Y IE )
RUHE o [HAREE TR Johnson bl 2p—H% » SHATHIVE 2 L€ BEFE(E DI 7e A e Rl - &
R E2E FH B ekl AH A ZH (o R AR RT A 06t ~ &R 228 HH B P A — Bl #1925 R4 5 A
5] ~ B HRHE 4 3H (20 /)F) ~ AUERHTER (achievement test) 24 Z7H & I R AH Y i 25
MR EE o REEFT &8 LR FIIWI P I S B K BRI EE T IR T 90 JEFT &
Bt~ FACESEE 24 A (1972 2 1995 5) HIRASE o

A% 3% S WS 1°F 6 B A& 90 8 T Z2 B 25 L & B2 - I AE e — (i B
T o (R LA IR R T SRR AR T M B K N o G EEEENE ZRUEE -
FE 2 AR 1 o HrpEl i eIk L B A 1R 2R L B PR 2 AR = R e R P E R
Lo R FRAE SRR 99 (& (FER A BLPE G & B o PSRRI I Fe il R A H R
T PSR IR AE > P LA 0 (I i 25 AT e B R AT e B R A D 86 - AR 1 P
T R TR (EMYIHER A/ MEEENEE T BEEE ESUEIITR S 73 7 =i
69% ~ 75% ~ 100% * B 100% » E G EZ & FAERIE B 0% © 1158 L & FEREERUE
T 32 » BB A/ MHEENERE G AR T B AR B Bt - 5% TEDHERE ~ JEF 2R
Bk~ METRSEE ~ AERACENE S S HEATFREEE T BEEE ErSUERH IS
E 31% ~ 42% ~ 50% > B2 100% » B A EE A mRUE R 3 1R 23% ~ 17% ~ 0% @ B2 0%
H PSR A RO (B 5 3 .84 {EfFEEH o

Slavin - F| FHFT FE AL GENE » $1E S TFEEESER ML > LA
Ress AR BB UK R » A03% 2 A% > BT ELERURS T - RIS/ Vi B RSB A
74 % (individual accountability) fJ & FEREE » L H SR/ IMHBERE ~ HEHEME KT » 50
W S G VEER R » A RIVIEARIE o (EfSEENE o RIS/ VHE B EELE A
AEBNEITERE LT 78% BERZEIEASE » 0% BERZEAMSE - B—)5TH - B
/BRI A TEEE LS > HE 22% AR EAAIE - MR LN &1EEE L
B B B IAUE -

B T _EltE AR RS R At o PR (R R A [R5 A/ v B R AR E 7
GIUEERE 2 EEM - 115K 2 For o [AREEA/ME B s A B R AR 52 [@iF g
GUFEREENPIIREMER 32 - B HEA/MEEERER o [Mif R Ed > &F2EEN
ARG BB R E] .07 -

&3 i Ak S AU Fe e R/ NV ER A H R B EE ] A BB AE
LI ~ Faifl » BEZAS K R RHSEST o BEIR Slavin £ 3% TS SIS AN Johnson ML 2B A%
A > {HIR#E Cohen (1988) LUK Gall ~ Borg B Gall (1996) %34 FEEAT R & » HAFFEHS
R LR EFEEREA IR TR R -
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% 1. G PRERE R YA

BN rS FF7EEE I
JEfHE B E (7] WOER S BEAIN WSS

B[ \ViHEEE

i? HWRELE 500 o0 310 0 (0) 29

/NS R 35 (7) 75 (9) 25 (3) 0 (0) 12

/IR T T B 15 (6) 100 (6) 0 (0) 0 (0) 6

gﬁﬁ%%f‘% 208 100 (8) 0 (0) 0 (0) 8

/NET 32 (47) 77 (43) 23 (12) 0 (0) 55
PHERE 12 (8) 31 (4) 46 (6) 23 (3) 13
A EEE .04 (8) 42 (5) 42 (5) 17 (2) 12
/INEERGEE .06 (6) 50 (3) 50 (3) 0 (0) 6
R ERE 84 (4) 100 (6) 0 (0) 0 (0) 6
HE 10 4) 29 (2) 71 (5) 0 (0) 7
AEET 26 (77) 64 (63) 31 31) 5(5) 99

i FEIMANIE R R Z 7R A8 8L o (S B Slavin, 1995)
2. VR ERER R L2 A5 R A A A

BN rS Ui {=pags
JEfHE R (A izt BEAR WIeRE

/IMHEREEE AR 32 (52) 78 (50) 22 (14) 0 (0) 64
HE/NHEE 07 (9) 22 (2) 56 (5) 22 (2) 9
HEENAE 07 (12) 35 (6) 47 (8) 18 (3) 17
i 16 (4) 56 (5) 44 (4) 0 (0) 9
AEET 26 (77) 64 (63) 31 31 5(5 99

i FEINARIE T B E R 2 eS8 o (ki E Slavin, 1995)

SRV IRMAN D BT HINBHEIAR

A Olsen ¥ Kagan (1992) > &YFEEENIEMIGE S BEAHEZ T - REfetE S
BEEHT L BIRE S I0RE - ERAEEEL > MBS - B FASREEEAE
/IMEAE RS S - SR RIS HEE SHUkE - WUETEM S - ERE
AR - 55 AR S BV E R BORAH B S SR B RT - B DR ERESME - BPETE
S HBEHI LA IR DA L R e - SRR R e m] LUNIRRE S B FI B HERE - AN
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juf

It o BEIRAE AR AR I R AR 320 B2 M B AU RN BE O M B 12 TR Fe Bl ] » A RER
2 —EEIRT 25 & » 7 H Gunderson i Johnson (1980) 5| A5 35 5 e sEi i of » 1fi
A 10 FEHPEF AR 55 S BT EGEE BB K AE

£ 1980 4 > Bejarano (1987) ¥ & FEEE (A& B4/ NH BBk IR 734 B/ Vil
BRI ) HEPHZEERIREE - TS - PR 665 2k H =ML 33 H -t
WHEAR I L@ S B A > Horh 238 A2 PRI IRE > 427 NG 1EEEE (1984
B B N BRI Sk B 220 A Bz IMHBRSRE ) o B ELER A | AR LG BT 5 SR
R R FEARTRFCET TG » M IEAFREEBEEE =4 - 18 —HERIIFTE 18 %L
ZHTWRE LR FRBERER b —FE > 0 H B2 12 KR RIS B LI E
o REEIR S 2.5 /N o f bl = FRBENE 2 Ak - B TR B TR 2 [ — 10
FESCHEER o A E ARy - B - S0k > BB o RIS EREERLKE » BIERER
EL U A VR EVE A BRI B (401 Chang & Smith, 1991; Ghaith, 2003a; Liang, 2002; Olsen
& Kagan, 1992) FH o SLEFEEEME > BT TEMINC B — R RIRTFE « 2R1 -
ARSWEE AT Ral 5 U EET e E e R R & PR BN S
IRERUEINT e 2 — » TR R EEER - ERVEBIEEC KEMTE 7% = 7 T
RETHTHD - WE TR ZER0E ~ 5l » LURE BT ©

H 5t » Bejarano (1987) 1 #ds Hlf AR A Somhill Rk i Bil(E B 2 A » Bk It Es L
LIGE N H e R S 2138 - KR EEEEERTIET Tl > 8758240 R
SRS - (FERMA (GFEEH) | BETRA T FE1Em & - Flan#iE e
A BT E BRI - AR BB SR/ IV o SRTIT » MRABER A/ N SOk s g S H
(2. Slavin, 1995) » FEME - P ER—E & VE/HIEE B0 A EHRAUGE ST o 1155573
B8 A R ANATHT - BEmBEIR LR F ATRIES T A o (B0 BT R KA A PB4 e
AET R E 2220/ N BCL I 73 125 v A A B Y8 S35 (base score) > (R AT RE @ I LI 92 2 e
ffe T o

A ARk A T EEnUsEEE > CrRREBURE B RE —AErE S
HIREE ST » S R R AE R S EEENE B - a2 5% ) th s DURt BCE A 73 8
(improvement score) FEF R o Zflith ATREAR(GE2 AL B ST » Mifa 224 —(E@EpEEHE S > b
Btz N ARANVAS ) o BT ESFRIERGED 7308 o FLTTER » — IR TR AR i Bl
(R EE > NICHILE M EME JIEA N 65 /7B BIM R EEEN 40 /3 - (1841
TARFTRER B A TS SEIR A 5 - Tk =R B B R R B8 TR E A 7RI
[FIRE - fHE PTREFE BT ED M EE S & » MAREFNE M HE Bt A ES > 1RFH
B EBH R TR EIEE o e iR - #in] se s A BN A BT e HY
Lo B SRRE RZAZ R o BIMEAEEm AP B —EBERUCT - (I 37 R %
NLEPETIETE BRI AT RE = B L -

SRR AT B AR TR (5% > Bejarano (1987) £ BB/ H AR M58 FH i I oA VE A 4t
S SFREMHE PR 2 R E BT BN AT e E AR 2 R - K2 ke -
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BHE o AR 553 (Type 1 error) [EAR Z [ o AU—SE AR (R 5 B8 et A48 [F HE 11 a2
BE% s BHEIMNE > EERWIRET » B — 55 35S HOE B R i H i PRI 18 1 2 A
P A E R RAURGR o 5 1 b be s AH 2 S L8 R Y — AR R AR
Bejarano [EH {# Fl #1858 (post hoc) » TMFE = (&1L 18 EZE /3T (ANOVA) °

F7 1990 FX - B & FEERICE 355 BRI Sl 2t » BARMER
{EfE Holt (1993) » Kessler (1992) » LIk Lantolf B Appel (1994) #i & » #H &{F L7 B
AL EE R = A E - DU EUREATE S (Calderon, Hertz-Lazarowitz, & Slavin, 1998;
Milleret, 1992; Szostek, 1994) o H Tz 2 H iz EEE €& Calderon » Hertz-Lazarowitz 9
Slavin (1998) #{7T > FBHEARERIIRSE o B se BRUER R —H & m [SiEEE e
% (BCIRC) | IRFEAEEEE E RV T 3B R B B AR RE ) 2 RUE - 3% FE 2 Pt LA
TR EESFEE - IR ERTRAIFERET - R ENRE - DU E &R
GHAFT e AEERRITEA » 222 7= ~ AR 0 SEEETR S A PRAY P HE I v 35 BN B VR A B
S — 2 Y BCIRC iM% » AR & TEMEB RS EE (CIRC » 3FRASCHA
i) BEARL - M AEREN TR - BB A A RREREE (PYEEZFEE) HUse)) - #Eim
HFEZRES T IR 22 S S BERE o AT S0 I 3 5 B0 R B AT B TR e L B R
BRI > i BCIRC 22F Bli 7 (i 220 B E BT Bl R - A5 SR B - BfEPR BCIRC 22
9 E BT AT/ VR AR U o SRR B — R R EE R A RE ST E © BCIRC
EEE L P SCRE R =R SRR AR R R R o f5TART SRR
#r o BAERSTERERAFEERERA (REMEDR—F) » HEERERRETR
JEME LA K (+.87 ZXUEMEMHE +.33 ZZUEE)

MTHEFEAR 0 Ghaith THECREEREUE &2 A B REE B A1 EE (BFL) 824 2 50UE » AT T
—3E R IIHFFE (Ghaith, 2001, 2002, 2003a, 2003b, 2004; Ghaith & Bouzeineddine, 2003; Ghaith
& El-Malak, 2004; Ghaith & Yaghi, 1998) ° & £Ef/5%F1 Calderon, Hertz-Lazarowitz 2 Slavin
(1998) FIHFE—H% > Fo i RIARHE2EETCIE B RGE R o (EIHTeaRat 2 E R BT
RIS ST 2 T EELER o iF9E N BAE# EhatH nUB S iE i S i
BUEREET BT DIEREREHE 2R BEE (fidelity of treatment) (4] Ghaith, 2003a) ° i&
st BN S FE AR APHERE ~ RFESEEE - DU B4 MEBUIE 732 » R
P& RS A AR SRR B 4 -

et e > &1/ IMH EFL 2238 (R JE B 2 i iR A - (2%
Bk o Hrp—{E e Ik {22 EERY BFL & A B 2P RZER A BFL & A B &
FIEEEE Bk (Ghaith, 2003a) 5 SA—IHFEET » #5255 —(APHEER) EFL KR4S
[P R g B 2 B ARE Y BFL KB AE R T o AlE & fE KRR B e B R M 2 P PR
f#H (Ghaith & El-Malak, 2004) e

Ghaith 5 A Z 724G SR bR B & TF B 1L BFL SRAITE A [E A 2 ot > iR
G F T B2 2 A B i ) OB 38 R A TS T T Y S Ff ~ R e Tl A 1% AN 7 JR%
(Ghaith, 2002) » BRI HEREETR ) » LLBCERRRE 73 8 A P 1 2 BE1R] (Ghaith, 2003b) © HL#R

-
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TR B A B RAR AR S - # LB & 2 AR rh I (S {1 A B R EE
2 # (Ghaith & Bouzeineddine, 2003) ° [F]fkH » 7E Sellers (2005) Felrf—IAFFEH - B4
TEERGFEEEEE _ES®  RESEN/MIA.OT » B2EEERE - 2T 0E
R o B FRIRI I & TF R EE B A & Fi% (Co-op Co-op) * ERIEE LM & —#f—
Bk ~ HEEVIERARE - RIBHEE - BN OEHS - DUGRETRR -

K = fiatim 7 A VFER SRS N e S ERFEAE fn fg R nR R  (FETEARHT
FEREME SRR HE S BINERE E 28 - MR 1P 28 IEaTER
R~ ka2 ~ [BE > BGRES T > B RES RYNERE E AR B 4 -

AN S GBS 3 32 C &7

FiT WA B SCBRET e i R BRI & 1R 228 R i i A SR & S 3% 22 77 AU B e 2l
PR E IR UR RN &y - AGEE— SO BT R B > MERERT S - B2
FIEBEEERE R > G1FET (cooperative learning) B 73 [F]Z27 (collaborative learning) — /£
WA - (ARSI S - & IFEE B R 2 E A 3R S~ SRR ~ /MHAE T
X~ FHALE ~ Bl LIRE S BA IEM A8 (positive interdependence) BEL{E A 7K &
(individual accountability) Z/[MHTT% » EHAT T H ©

GIEEETRE 18T ) AREEETEAERE - MRFEEEARIEE [ R s
(hierarchical authority structure) ] FREEE ARG « P HAFRILRE: - G7FEER
HUEEE/IMH (heterogeneous grouping) » #EANEIRETJHUEREM TLERE » A LL TIEA FLRE | AT

A AATE | SRR g — A R B sz MHE 2 BgE + [FIRE - (RS (AT e

FERRMME SRR - 272 U S BN AR L BER A A BER AR ER A HRRE S [V
AT EE R > DR SRR EERTERY o RREmFEIEE > it emdst g fug
% > LA R T HE ) > FTORE TARANMl sl B tie 7 - DA R & VRERE T R IR o
RIS MRS - T/ IMVEHIR 2 PREE RSB BN MR (3E 2 BRIS G 1A Bl R B 2 5
[d] » 34 Adams, 2000; Bruffee, 1999; Liao, 2006, 2007; McWhaw, Schnackenberg, Sclater, &
Abrami, 2003; Oxford, 1997; Panitz, 1996) » A #> & FEAE B R 2 A58 - (FEAERS
KIFE 2 tea Mt T SRR E MR T 2 IR MR B S PR (HEE B iR 22
M FERIEAE R -

oIt REE T - B HAHT - BIEE ARITEFEE S e A E i B
Wge > AR o (HA— 77 - BEELEEREANS » RO REFEE S
(B PR SRR T RENE - NOWIFEE S » ATEEE IR A e 7 2 Ti3E
ELTE R AR BLES TS B - U HL S AR £% (Chang, 1995; Chu, 1996; Lo, 1998; Wang, 2006;
Wei, 1996; Yu, 1993) : BURZTIARIR T SCE 70 mlk - 5G e H H SR (Chen, 1998,
1999; Chen, 2008; Liang, 2002; Liao, 2003, 2007; Liao & Oescher, 2009; Su & Chen, 2007) °
HH Liang fIRFFE R G F 2 & B EEE R ML (SFEFE ~ BE - SOl
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B~ ARk 0 BT o BEEHIRTT o B T IRIEETEERE 2Rme - (FEERILE L E

BFFZERE - BRI UL RE ML S8 - IRESEITUI AT« 82 T2 IS TEERE TS

R TR R ZRVE - EITORET o PR (EREE A B T YISCRTET - (B S TR iR
M ETREEE ~ Bt P e - AR > DURERERE B 3

2% 3. G VREAE A I SORR T 22

R SEEEE F et & BHR LR
Chang /DMHEEZEE 50 GRERS  BHOREEREEIS6 N MEEHER (REEEEAER
(1995) LH%F‘EJ i SR ARG ~ SR
~HEERE )
Chen  E24/|\HEL y%sz (R AH-EHRIE=PE 356k
(1998) mtlE/3E FHIRFEEEES 1430
+)
Chen Z24/MHREL oL LEGEMR R RSN (AR A
(1999)  HRI& /M2 “Hto7 N (EEEH S - IR THIER)
49 A~ PEHIfH48 A)
Chen /NMHETRE JoEEarE A T A (B 47 ym R R R
(2008) A Bz
Chu  PHE[ZEE AK—H P8 A ( FRIEGREEME
(1996) EHIER50 A~ B
THE%R68A)
Liang JLRIEEE HEC B—TH70 A (& Bk - B (SEEEE
(2002)  LARERA N EERH 35 A~ PRI T2 EE S RIEESITR
FH AR [ 7 350) )~ AREEHIGE (EEEEE
% HE Rt ISR )
Liao  EHE/INHRG (R K—JEN R FREEREMR - 1
(2003)  HRI& M 102 (&S Wiy (FEs s plomt il
A~ PERIEHS 1A )
Liao  BHE/NHRL RSO0 K—IE R 84 BRIV REFME -
(2007) FLIESME A (EEBgkH4a2 A~ IR (FESaEEER)
PekilfHa2 )
Liao B EEAE/NHAY RSO0 KB R2 —Hi84 BRI ERME
Oescher Hit[&sME A (EEBHA2 A
(2009) PeklsHa2 )
Lo /DMHEEFEE FoCGREEDUEESR —HIL —JFog A DR R R ~ B
(1998) B EE S RS
Su B /VHEBEEGE ser GREEEISC Brh TEREA I T ERIR RN - HE
Chen &% FHREEICERS ~ SRR PES9 A (& ESafH2o e (REERHSAHLHI
(2007) FEEME ~&h) - A~ FERE30 ) E)

EREE)
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2% 3. GYRERE A SO 2 ()

R ATEEEE FY R aE ERIEE
Wang /MHERZEE  BDE0GE BRI RN R 0 AREEHIER (JEEERHE AL
(2001) 33 A FhiHlEE) ~ R ER
HiEes
Wang BHEIZEEE #X BHKE —HAE R FRFTERMEE - KE
(2006) —ERIE 76 A (e (GRS ARt
EEEH3T A~ PER BR)
#H39 A)
Wei  SERIEEE 1 SSUEX LRZASCR30ON ERFERMEE
(1996) 2. BRI T 2RSSR TR
3. 105 A 3. KR—FE9+
4. Jexr F30 A 4. FHEIES
F— ~ SR8 A
— ~ RIS TR 5 B 2 SRR T

(—) BRI ZITe

A5 A B FR AT B SRR R o R 35 RK S5 B B A & Chen (1998) ~ Chen (2008) B2
Liang (2002) fJHF5E © Chen (1998) 7ERFZEM! » B = 7L B — MR SRR 3EET 143 {1
B BRI A A ~ REEM/ N L MHEBGIE 732 (STAD) @ BRFE A7 DI S B
MIBHREPE AR5 o Chen (2008) I ZE HIFE R HA—E2HA ~ il —/NRFH S5 ey ahaf e - Bt
$ 47 ZEB R B i MEERTEE (GD - RIBEI R RE S THIBR T SOR AR » 8 LB )8
SCEEANE o bt R FEER BB FE B (teacher-as-researcher) 1Y)77 23/ B » HEHY
= O B R AR 2 O o ZRHT BN 9% B HORRFEa%E TiE AT S (i U) S i B E E 1Y
FIRR AR J7 T E A BUR IR R FERF ST 85 07 1 HIA 22 A R Rl A= B (R T AR REFE
MEEEFH2E (25 Glesne, 1999) °

F—EFE AR LB RIS > /& Liang (2002) S1Ef B — R SGRATETTII S FEE
fH5E - B2 FEERE B BRI TUakaT - PEbIH B2 E N SOEBIRE AU % (grammar translation
method) BLEEET 2 E2F (audio-lingual method) » ‘B BafH 257 14 [RI B2 7805 DU B2 42/ NEE AR
[ 53 WA 35 (224 o Liang (&R EE T 708 - HF 5% Ba3h 2 s 22
H1% o ETERN AR FAEk - W2 IR 23 E TR - DIREMRIFFEZ AT o Bt =Hf
FUERE AR R M S VREE 2 ASBRBH TR » 3 AR R > Nim & B B (K
BOEE T » STFEE SR ES Y » ITEE » RFHREEEE -

(=) BRHME 25t
o 2 PR 5 2% 0 AR A A F 22 7 B Rk B it A7 £ E HY L & Chen (2008) ~ Chu
(1996) ~ Liao (2003, 2007) ~ Liao #[1 Oescher (2009) ~ Lo (1998) ~ Su #[1 Chen (2007) ~ Wang
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(2006) B Wei (1996) HIHFE » H A Lo B FE IR AIIRH 68 F BRI 3 o 72 DL E & 5T E
o B A R SRR ERE 43 AR/ IMEERFE1E (Chen, 2008; Lo, 1998) ~ HfEH(Z2Z: (Chu,
1996; Wang, 2006) ~ Z4£/NH Bmt I 7322 (Liao, 2003; Liao, 2007; Liao & Oescher, 2009) ~
/NGB ISR L (Su & Chen, 2007) > LR FE[AIERENE (Wei, 1996) © RGHG FELLL - 2T
AEktG SRR T o HFCEI R A S PR R L - HRERH Kt 52558 - MESS /SpiHaE
& VEERE IR AT — B A 7R > 2VE 2 S2AUE (Hawthorne effect) Z 8 - S
RIERIHFCE RAEEFRE B C IR R R n B B s B O BRI - ARl ARt
R AT IE A7 7B (McMillan & Schumacher, 1997) © IEIFZEF5REAE K A VEE2 T »
A R S R BRI BOE T i T 2 8 > MRS - B H e 2MEiEH T, 53
BILERFFCE R ¥ = SRR E RN — 24 i — B AR E1T - BIAI7E Su F1 Chen (2007) 5T
v GYFEEERHE 57 /0 > BB S FEE C BRI EE > R AE
SR E 2K o

(=) FRHB% e

Liang (2002) FIRFFEAE B fiti—Z2 2 3 (R 2230 DU 22 AR N Ok I o 5% #E T
BB EAAE SR R ZEE S RIS TTR - BRI S REES] o XA
TEIE TR R IR - WA T AARUE LR /> BE(EE (inter-rater reliability)  fiff
Fets RET A FERE INHAE [ 35365 LU =3RRI S/ MHFME - STFEED IMEAEMD
e seEEaas > B E G ~ BT - 5SS 5L (discourse marker) » B 38 H]
EeroEEfE - m H e DG RRAIRGEEE o Chen (2008) 1EHATEIMF S R E HE—ZHAMY
/NHERFEE WA RS SRR A R R IR B AL B TP AT B 22
Ao A INHAT S R BE R A I B 93 - BRI el o R I th BRI LR B 7 5 [RIIGY - B4/ Ml
{28 R EIEE S B S BERL & 1 - 7R (SR B Rt (M Bk R B B > BAEAERS T
TERY IMHEBIR - SRS — IR B -

(P9) PRAIAR S S8 2 b 52

PRARZE S & A (EER U R/ EFFE (Chang, 1995; Chen, 1999; Liang, 2002; Liao,
2003, 2007; Su & Chen, 2007; Wang, 2001; Wang, 2006) & 1 » 224 522 1 S 1ESEE 7>
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Abstract

It always incorporates diverse things in Chinese scenery poem history, including
sightseeing, journey, scenery, and idyll. There is no actual scenery poem in Qujiang Ji by Zhang
Jiuling. However, the scenic description in his traveler poems drew much attention, and even
obtained praise from later poets, Wei Wang and Haoran Meng. Therefore, the scenery of Zhang
Jiuling is significant.

Poems in Qujiang Ji incorporated well with the feeling and scenery, which attract people.
Because of the creation characteristic, his traveler poems in chinese scenery poems were getting
free from pile style gradually, turned into concise and magnificent style, and led to Wei Wang’s and
Haoran Meng’s styles in the prime of Tang dynasty. Furthermore, the inspiration from scenery
to poets' feeling is essential to making traveler poems. Zhang Jiuling expressed his feeling by
scenery with proficient skills. His poems are meaning and primitive. Zhenheng Hu commented
that Zhang Jiuling’s poems are primitive and flavorful. The comment depicted Zhang Jiuling’
s distinctive creation style. Observing Zhang Jiuling’s traveler poems reveals that the primitive

fashion of the prime of Tang dynasty originated from Zhang Jiuling.

Key words: Zhang Jiuling, Traveler Poem, Feeling and Scenery Relation
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Abstract

During the period of Chaing-lung (¥Z[%) and Chia-chin (F£E¥) , archeology was thriving,
which brought carving works on gravestone to life. Numerous artists on his part arose. They were
known as Resonance of Chinese calligraphy. Among them, Zengzhi Shen (VL& HE) highlighted
the combination of gravestone and traditional calligraphy, initiating a new clligraphy style trend.

Zengzhi Shen combined aesthetic ideology of Confucianism and Metaphysics with his
ideology, performing a compromised fusion phenomenon. Focusing on Zhang cursive, he wrote
cursive by using side of north tablet square pen, creating a new form of calligraphy “lives, spicy,
ancient, simple”. Menghai Sha commented Shen’s calligraphy style “opening a wonderland
which ancestor never had”. Shizao Zhang commented it “odd, steep, plentiful, and beautiful”.
Youwei Kang commented it “miraculous, changeful, and Shen overtook Su Huang”. Xiping
Zeng commented “Shen specialized in simple, developing wonderful places, winning others by
tilts”. Shizhao Zhang’s judgment was the one to summarize most features of Shen’s calligraphy
style, especially using them to analyze.

By discussing Shen’s features of calligraphy from pen-using, word-using, rule-using, and
ink-using, we can enforce our grasp of Shen’s calligraphy style. Shen’s calligraphy is considered
the first place in Qing Dynasty and is the foundation character of calligraphy history. The origin
of Shen’s creativity was from his wide knowledge, high self awareness, and his spirit to keep

exploring, which were worthy of people’s admiration.

Key words: Zengzhi Shen, Calligraphy Style, Combination of Gravestone and Traditional
Calligraphy
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Abstract

The main objectives of this study were : 1. Find the sources of life misery of college
students, and the major misery aspects. 2. Study the influencing factors of students’ background
variables and their life misery. 3. Investigate the relation between the background variables
and the major aspects of life misery. A target sample was drawn from 5 different colleges in
Taichung district, and “The everyday life misery index scale of college students” was used
as research instrument. The collected data were analyzed by descriptive analysis, t-test, and
MANOVA, etc. Some of the major findings and conclusions were as follows:

1. Sources of misery for college students can be divided into eight aspects: interpersonal
relationship, gender relationship, future, academic performances, amusement, society,
government and family. The top 3 misery items were government, future and society,
respectively.

2. Except for the factor of their parents ‘matrimonial state’, students’ backgrounds, including

» “

parents’ education degrees”, “numbers of children” and “family

» «“ » «“

“genders”, “grades”,
income”, affected their life misery.

3. Among the top 3 misery aspects, lower grade students, single-child or family income
above $50,000 had heavier misery in “government” aspect; single-child or family income
above $50,000 had higher misery in “future” aspect; students in a family with children

not greater than 3 had higher misery in “society” aspect.

Key words: College students, Future, Society, Government’s behavior, Everyday Misery Index
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B LAEE Bn] 75 FHIS IR 22 A 0 o AR DU TSR A OB EL Y T 0F - (227 DR
e AR FCR RSP A S ERER EUR S 1R LRE A TR - BRI S - A
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AWFEZ KRB AR TR B B RE H EAES HIIRE T A 25 e
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W% ~ B B EIREE ~ FRSEEEREEES o B0 T 2005) ~ EHE - Wik (2006) ~ &
EIE (2003) ~ fiEMN (2004) FIWFFEETAERA AR AR R DL B aR2E | Bf > o]
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A BUBORA— S A A M TREE AN - Bl R 2 AR T AR 2RI - 2R
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st B v BIA ] e B R B ERAE AN ICRHNR] - DRI PR 28 S B O AR B e 7 e
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5% 809 » F M A H AR FAE - WERLE G (ERZR T o B8 DU B ik
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Ferh 2 B RZMIETE R AMHER > 1272 LA Promax A1 TIRIZERIRL 22§60 > R34 & &Y
AEEHE/ NS 5 BUREIE T LAMER £ R R E - B RE 800 26 {EREIH L ] L
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=1 1,908 100

=~ s B R R B T 1

B e SRR SR o T NA TR E RS - HR - (RSO R iR R
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VE] HIZIBRENSR - tgEint Rl REVFICETEHE ZIE » 54h AL it(E a5
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BUFER 3.34 - KA EE R 27 12.24%
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BURFE 5.860* B> EES
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Women on Piano Playing — An Example of Spanish Pianist
Alicia De Larrocha

_H» - *
® RF
1-Hua H

Hui-H uang

(WFHEI98 7 A 27 H B HEI8 F 11 H 15 H : #ZHHIg F 12 H28 H)

W A

B R RSN 5 RN B B3 Th 1 2o ER (PR B AL A B S SR A AR S R B SR A
T 58 25 1 HE O B B T AITER, - RIS 2 VRS 2 R B REAE SR R - Hol e B BB 1 22
RAVEVE - HEE0UFIAE TRl &2 MR B RUE f BRI E B EME o PYEE I $Z 2K
Alicia de Larrocha (ACFEPYRR - £5 - Fig#(FE) HIERFEHHZ X Frank Marshall (JERE - 1
W) EE o B2 EMAUAIRR o de Larrocha FJVEH G 2 MR IUHE - IWEEEGRIRE S
IRRE A MR N & SRR o 3 1970 A » HE L TE AR RER - ditk—
HIAI L MEE R G EE M S R A IR SREHET R EOAE » = A1
Ul

De Larrocha F) B 2R Bt & H & — KRR MA THEVE - BEE S NEETR
H o AL EB L - TS IIRCI SEE R L2 0 - A GBI A A &
PEHA SR R B SR BERF R EZ - HIREH P (€3 S8 LIE 2 o MEAE AR R A bz 5%
]@J o

BHSEA - HELRI ~ PRIEA IS 2% ~ g+ ~ Alicia de Larrocha

CEPRT AL RS A8l H



166 EEE R )\ S

Abstract

It is already overwhelming for a professional pianist to relentlessly overcome challenges
and adapt to changes. A pianist wanting to pursue a career in performance is further expected
to prepare and equip with domain knowledge in both depth and breadth. In order for a woman
pianist to outshine in performance, she must challenge the characteristic differences of gender,
and possess the aptitude to blend the feminine fine details and sensitivity with masculine passion
and power.

Spanish pianist Alicia de Larrocha began learning piano and receiving formal music
training from Frank Marshall since her early childhood. She has established her own style since
1970. Her music overflows with sincerity, which subtlety leads listeners into the sphere of her
unique musical world. To Alicia de Larrocha, music has become her interpretation of humanity,
fulfilling her personal aspiration and passion for her own life. Performing piano is truly a
delighted enjoyment for her. Her musical expression is convincingly passionate and admirable.
The purpose of this article is to offer encouragements to those women who are engaged in the

music field through the understanding and analysis of de Larrocha’s music journey.

Key words: Spanish Pianist, Alicia De Larrocha, Music Performance
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Artistic Face Modeling and Facial Expression Design for
Cartoon Characters Animation
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Abstract

As the most important tool in helping the animator to do the storytelling, character
animation has been always a popular study in Computer Graphics. Having the more luxury in
exaggeration to act out the character’s personality, cartoon characters, naturally, develops into the
focus of research and applications in computer animation. Character performance includes “body
movements” and “facial expressions”, in which the later are much more exuberant since they
reveal characters’ feelings and compassions, thus become the experienced animators’ common
tool in describing characters.

The success of cartoon character animation highly depends on the animation of facial
expressions. Therefore, exquisite designing of facial expressions plays an important part of
character animation. However, related published works are rare. This paper devotes on artistic
facial expression design and implementation of 3D cartoon characters. The research goal of
this study is set to develop the guidelines of designing for 3D character facial expressions. It
first describes the problems and current status of facial animation. Then, after briefly reviewing
the facial expression design and related animation techniques, the design guidelines of facial
expression are suggested and discussed in details. At the end, the summary of facial expression

design and the possible future study are offered as the conclusions.

Key words: Animation Principles, Character Animation, Computer Animation, Facial

Expression, Motion Control.
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1. Introduction

Cartoon characters used to be the name of Character Animation. It focuses on character
performance and storytelling. More than drama movies, which center the vivid characters’
personality conveyed through the talented actors’ impersonation, Cartoon characters is full of
imagination and the exaggeration in performance, especially in characters’ facial expressions.
The entertaining and exaggerated performance always creates outstanding effects to draw the
audience’s attention. Such character performance is so alluring that every animator’s goal is to
pursue the splendid character performance.

The success of a character animation bases on two significant components, lifelike
animation of body movement and facial expression. Being the main action in character
animation, body movements describe what are happening in the scene. On the other hand, facial
expressions, which usually are more exuberant since the characters’ feelings and compassions
can be better expressed, are commonly used to enhance the storytelling. The desire to put virtual
actors in simulated environment has made motion control of body movement the most popular
research area in computer animation. However, surprisingly, the quality and quantity of studies
on facial animation is quite small, compared to body animation.

Facial expressions, being the most common way of showing character’s emotion, naturally
becomes an important motion acting in character animation, and logically grows into the popular
research subject of scientists and animators. Yet, though developed early, animation of a 3D
character face still represents one of the most difficult research fields in Computer Animation.
Despite cartoon character which may have simple geometry and texture information details,
there are still major problems need to be solved for animation control of facial expressions. First,
facial expression involves psychology and physiology. Adding the complex interactions between
the bone and the muscle, make realistic facial animation exceptionally difficult. Second, as facial
expression is one of the major ways we communicate with each other, people are very sensitive
at the details of facial expressions. Even a subtle change in facial expression can strongly draw
the viewers’ attention. The standard is so high that any fault movement will easily mar the hard
work.

Because the complex motion nature of human face expressions, most research in computer
animation has devoted into reducing the amount of specification from the animator necessary to
create a desired facial animation. In general, these animation models provide either convenient
tools to aid animators create facial expressions or frameworks to reproduce the performance
traced from the real actor. For animator’s artistic expression control, these models will require
extra work from the animator to fine tune the animation. Since there is no universal animation

model for the diversity of facial animation, our work sets out to explore how animator’s artistic
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expression design of facial animation and animation techniques can be integrated to enhance the
animation of character’s facial expressions.

This paper proceeds as follows. Section 1 provides a general overview of animation of
facial expressions. Section 2 surveys related works of artistic design and animation techniques
of facial animation. Section 3 introduces human face model and the basic framework to animate
facial expressions. Section 4 details the criteria of artistic expression design for facial animation
and how they are implemented using the animation framework described in section 3. Finally,

suggestions and conclusions are presented in section 5.

2. Related Works

Character animation has been widely used in many applications of computer animation.
Still, it stands for one of the most difficult problems in computer animation. Facial expression,
being the basic element of character animation, draws not only the viewers’ attention but also
researchers’ effort. Many published works have addressed animation of facial expression. Yet,
most of these researches focus on motion control of facial animation and leave out motion design
of facial expression. In this paper, related works are classified into two main categories: artistic

motion design of facial expression, and motion control of facial animation.

2.1 Artistic motion design of facial expression

Human facial expression has been the subject of scientific research for more than one
hundred years. Since facial expressions are the major channel that people communicate with
each other, various visual information, such as personal emotion and cognitive state, should
be naturally conveyed in describing the characters for either real or virtual actor. Form the
psychological point of view, due to the reawakening interest in emotion, psychologists has
studied facial expressions and categorized them into six basic types (Ekman, 1992) which
include happiness, sadness, anger, fear, disgust and surprise. Emotions typically occur in
response to an event, no matter it is real, imagined, remembered, or anticipated. In most cases,
emotions usually bring forth the facial expressions. To supplement the relationship between
emotions and facial expressions, some study (Ekman et al., 1983; Ekman, 1993) even found out
that voluntarily making one of the universal facial expressions can generate the physiology and
some of the subjective experience of emotion. If there exists this act-and-feel characteristic in
facial action, we would assume the audiences, when they see the same facial expressions, will
have a better understanding of the characters’ inside feeling. That is, we want the audience to
be able to look-and-feel. For story telling in character animation, this characteristic is extremely

important and should be the prime task that the animators pursue for.
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2.1.1 Facial expressions and FACS

Facial expressions are important in character animation, because they reflects emotions and
are often thought of as projections or “read out” of a person’s mental state (Choe et al., 2001). For
character animation, an expression implies a revelation about the characteristics of a character,
a message about something internal to the character. It describes the character and helps tell the
story.

The study of facial expressions has many aspects, from computer simulation to
understanding its role in art, communication, and the emotional process. Many questions
about facial expressions remain unanswered and some areas are relatively unexplored. A face
is a complicated animated structure in which fine details, such as skin color and deformable
structures run together to produce a variety of expressions. All human faces possess the same
physiological organization of skin, muscles and bones. Though appearances of all faces look
different, people “make” facial expressions through the same mechanism.

In their historic work, the Facial Action Coding System (or FACS; Ekman & Friesen,
1978), Ekman and Friesen detailed which muscles move during which facial expressions. The
facial behavior is decomposed into 46 action units (AUs), each of which is anatomically related
to the contraction of a specific set of facial muscles. For example, a “happiness” expression
can be described as AU1(Inner Brow Raiser)-plus AU2(Cheek Raiser)-plus AU3(Lid Corner
Puller)-plus AU4 (Dimpler). FACS not only allows for coding of the “timing” and “intensity”
of each facial action, but also for the coding of facial expressions in terms of “events”. An event
may have a single AU occurs alone, or more frequently, many AUs contracts simultaneously
as a single expression. Therefore, any facial expression can be created by either scaling or/and
combining the action units. FACS is demonstrated to be a powerful means for detecting and
measuring a large number of facial expressions by virtually observing a small set of muscular
actions. Unsurprisingly, most facial modeling systems, nowadays, describe facial actions based

on FACS.

2.1.2 Artistic expression of facial animation

The success of a good character animation mainly depends on three parts. In timely order,
they are the good story, proper motion design, and persuasive character performance. As the
backbone of an animation, motion design, being constrained by the storyboard, is the first stage
that animators can have complete control to put their artistic work on. Though motion design
plays a critical role in animation production, published works with respect to it are surprisingly
rare.

One of the early and famous works is “The Illusion of Life” (Thomas & Johnston, 1981)

from Thomas and Johnston. Using Disney’s experiences in making commercial cartoon film
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as the study background and reference. Character animation, including facial expressions and
body movements, are exemplified and discussed. Twelve animation principles which developed
through animators’ many years of observation, evaluation and exploration, are described. They
include 1. Squash and Stretch, 2. Anticipation, 3. Timing, 4. Exaggeration, 5. Arcs, 6. Slow In
and Slow Out, 7. Follow Through and Overlapping Action, 8. Straight Ahead Action and Pose
to Pose, 9. Secondary Action, 10. Appeal, 11. Staging, 12. Solid Drawing. Although originated
from conventional 2D hand-drawn animation, these principles are so successful in producing
persuasive animation, other applications regarding visual communication design may also benefit
from practicing them. For examples, Chang (1993) applied them into the designing of user
interfaces, and Cheetham (2001) proposed extending applications of these principles to various
types of animation, other than character animation.

John Lasseter (1987) proved that the application of Disney’s animation principles can be
successfully transported to 3D computer animation. Facial expressions, not only are animated
under the regulation of these animation principles, but also can serve as some of the principles
themselves. For example, they can be the secondary action, anticipation, or exaggeration of the
main action. Lasseter (1994) further addressed another two guidelines in animating character,
“Moving Holds” and “The Thinking Character”. As the “Moving Holds” is more about
execution, “The Thinking Character” is more about designing. Since a nature motion would
have the character “thought” before it acted, the best way to convey the idea that the character is

“thinking” is through the animation of facial expression.

2.2 Motion control of facial animation

Since the viewers are very sensitive at facial expressions, motion control of facial
movements is a very challenging problem in Computer Animation. Animating every subtle
facial action is an extremely tedious task and requires the skill of a good animator. As a result,
many research works have devoted their efforts to provide animation models that will enhance
the animator’s production performance. We can roughly classify these research into three major
categories, those based on image manipulations (Beier & Neely, 1992; Pighin et al., 1999;
Bronstein et al., 2007), those based on geometric manipulations (Terzopoulos & Waters, 1990;
Cohen & Massara, 1993; Arai et al., 1996), and performance-driven facial animation (Guenter et
al., 1998; Pighin et al., 1999; Buenaposada & Munoz, 2006). The earliest work dates back to the
early 1970's. In 1972 Parke (1972) proposed simple geometric interpolation between face models
that were digitized by hand to create the first 3D facial animation. Two years later, Parke (1974)
employed grids that were drawn directly on the human subject’s face to create 3D facial model
and further developed a parameterized system to animate 3D facial expressions.

The early 1980's saw the development of the muscle-controlled face model. Platt and Badler
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(Platt and Badler, 1981) are pioneers of the research focused on the structure of the human
face and muscle modeling. In 1985, the animated film “Tony de Peltrie” made a landmark for
facial animation. It is the first time computer facial expression with speech animation played a
key part of telling the story. For animation control of facial expression, an influential motion
control technique, Free Form Deformation (FFD), was introduced by Sederberg. (Sederberg
& Parry, 1986) FED methods deform objects by operating control points organized in a three-
dimensional cubic lattice. The deformable model is embedded in a flexible box containing a 3D
grid of control points. As the control box is transformed into arbitrary shapes, the embedded
model deforms accordingly. In the late 1980’s, a new successful muscle-based face model was
proposed by Waters. (Waters, 1987) Human emotions such as surprise, disgust, joy, anger, fear,
and happiness were animated using vector based linear muscles implementing the FACS (Ekman
& Friesen, 1978). For speech synthesis, automatic lip synchronization methods were proposed by
Pearce (Pearce et. al., 1986) and by Lewis (Lewis & Parke, 1987).

In the 1990’s, as more commercial software packages bundled with facial modeling tools,
applications of 3D facial animation gradually became one of the mainstreams in computer
animation. Based on Sederberg’s work of FED, Extended Free Form Deformation (EFFD)
(Coquillart, 1990) makes the extension of the control point lattice into various shape structure.
Kalra (Kalra et. al., 1992) further extended the flexibility of the outer bounding structure
with Rational Free Form Deformation (RFFD). Weighting factors for each control point on
the bounding shape are added to provide animator more degree of freedom in specifying
deformations. On the production side, the all-CG animated feature film, “Toy Story”, made
a milestone computer animation. Facial animation was beautifully done to create the lifelike
characters. It not only generated more than $300 millions at the box office global wide, but also
won the best picture Golden Globe Award in 1992.

With the rapid development of Computer Graphics and motion-tracking technology in the
2000’s, automation of lip synchronization (Ezzat et al., 2002; Edge & Maddock, 2004; Cao et al.,
2004; Maddock et al., 2005) and capturing of facial expression (Chai et al., 2003; Wang et al.,
2004; Zhang et al., 2004; Sifakis et al., 2005) from real human actors have made long-format,
realistic 3D facial animation possible. The usual way to automate lip-sync is through a sequence
of atomic units called phonemes. For each audio phoneme, a corresponding visual equivalent
called a “viseme” is chosen from the lip-pose library. For speech animation, the typical approach
is then to interpolate between a sequence of visemes. The works of lip synchronization mostly
focus on the activity of the mouth. For other facial features, tracking of real actor provides a
feasible way for facial animation. Nevertheless, the result is heavily depended on the actor’s
performance, as the animator has little room to put his artistic work on. On the production side,

all motion-capture data was implemented for facial animation of the “realistic” animated feature
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film, “Final Fantasy”. In this movie, facial movement was impeccably done. However, shading

of skin colors still needs further improvement.

3. Blend Shape Deformers and Skeleton Rigging

Facial animation of 3D characters has fascinated Computer Graphics researchers for
years, yet animating facial expression is still one of the most difficult problems in computer
animation. The common challenge has been to create facial models that not only look appropriate
application correspondingly, but also are capable of synthesizing the various facial expressions

effectively and convincingly.

3.1 The face model

A human face in motion is a complex animated structure in which the deformable structures
and their fine details run together to produce a variety of expressions. The important problem
in facial animation is to model the 3D geometry of a specific face. Many measurement methods
can three-dimensional coordinates. However, the models obtained by those processes are
often poorly suited for facial animation. Information about the facial structures is missing, i.e.,
incomplete modeling of eyes, ears, etc.; measurement noise produces distracting artifacts; and
model vertices are poorly distributed.

The choice of a specific facial representation is dictated by the particular application.
Among these various representations, owing to the advantages, such as texture mapping,
rendering efficiency, and user’s intuitive specification, polygon model is the most popular one
implemented for general-purpose applications. Thus, this paper scopes its study on the polygonal
face model and applicable motion control techniques to the animation of facial expressions.

An approach to person-specific facial animation is to exhaustively prepare a prototype or
generic facial mesh with all the necessary structure and animation information. This generic
model is then deformed or further processed to create a personalized facial model. To enable
animation control of facial expression, the construction of the face model better refers to muscle
structure of the human face. Starting from the general facial topology, the distribution of major
muscles and their respective contraction directions are applied to the allocation of polygonal
meshes. For example, concentric meshes are implemented in corner area of eyes and lips to

simulate the squash and stretch motions of those feature areas (Figure 1).
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Muscle Directions

(a): Muscle directions (b): Concentric meshes in the eye and lip corner areas

Figure 1. Structure of polygon meshes in facial model.

From the perspective of computation efficiency, low-resolution polygonal modeling is
the prefer approach in constructing the models, especially for rigid bodies, since their visual
insufficiency may be compensated by proper texture mapping. However, for models that have
deformation in the animation, this may introduce the controlling problem in deforming the limited
vertices of the model. This may explain why in character animation, high complexity of the face
model is usually required, in order to perform the subtle facial expressions. For examples, the eyes
and lips are the most dynamic features in facial animation, thus more polygons are needed in order

to generate sophisticated deformation details, such as dimples and wrinkles (Figure 2).

Figure 2. Sophisticated deformations need more polygon meshes to model the details, such as wrinkles.

Building a face model with sufficient polygonal meshes, not only furnishes facial
geometrical details, but also provides smooth feature deformation occurs in facial animation.
For the former, it gives the face a more realistic appearance; on the other hand, the later helps
creating a more natural motion. However, the cost of painstaking modeling and time-consuming
rendering will follow also. Therefore, it is very important for the animator to realize all possible

facial expressions involved in the animation before jumping into face modeling.

3.2 Modeling of facial expressions

Compared to realistic characters, the animation degree of freedom for facial expression

in cartoon character is relatively high, and can be animated through Free Form Deformation.
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Typically, expression change can be created through manipulating the respective polygon’s vertices
according to the muscle distributions on that specific topology. However, this approach is only
good for minor expression change which has few vertices to be specified. For expressive facial
expression change which involves many polygonal deformations, to individually specify each
vertex will be impractical. Instead, Extended FFD is usually implemented to deform the controlling
lattices into the approximate shape (Figure 3) first, then relevant vertices are gradually moved to

form the desired shape.
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Figure 3. Extended Free Form Deformation is used to shape the model enclosed in the controlling lattices.

Though extended FFD method provides a sensible solution in easing the animators’
laboring on controlling the facial geometrical details, using extended FFD alone in creating
facial animation is not time-labor economic. Since facial animations usually involve sequences
of continuous facial change among distinct facial expressions, from the perspective of animation
control, keyframing approach which every frame of an animation is gradually changed from
the previous keyframe to the next one, fits facial animation naturally. Therefore, we create each
distinct facial expression model and register them as the element of our expression database.
The constructing of each distinct facial expression model can be done by using blend shape
deformers. As for the animation, we will have to set up a series of these elements retrieved from
our expression database, and smoothly interpolate them to create each frame.

In addition to blend shape deformers, another popular motion control approach in facial
animation is to subdivide the face topology into distinctive groups and use skeleton to animate
facial surface. Furthermore, we can combine blend shape deformer with skeleton by setting
up the former first to generate the various facial expressions, and then use the later to drive the

animation from one expression to another.

3.3 Using blend shape deformers

Blend shape deformers deform a surface into the shapes of other surfaces. When creating a
blend shape deformer, we identify one or more objects with shapes that we want to deform the

shape of some other object. Since blend shape deformers require the same number of vertices
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among the blend shapes, it is a good fit for facial animation, as the number of polygon and vertices
are kept consist through the entire animation. The animators can create expressions by adjusting
the controls and save them for reuse later on. This helps to save time and share assets. It also means
that the animators can modify the saved shapes, and save new expressions on the fly.

Because the vertices’ positions on the target surface are computed through the interpolation of
base surface and surfaces of chosen blend shapes, it produces smooth muscle-oriented deformations
(Figure 4), and provides an useful tool for creating various facial expressions. Figure 5 illustrates
the blend shape deformer database we build, where “E” represents the eye feature, “M” represents
the mouth, “R” represents the right side of the face, and “L” represents the left side of the face.

Later, we will use this facial expression database to simulate facial animation.

Figure 4. A new facial expression can be created by applying weighted blend shape deformer onto the base facial model.
E1 E2R E2L E3 E4 E5 E6 E11
M2R m2L M4 M5R M5L M6R M6L M10R M10L
M8R M8L M10R M10L M11 M12 M13 mM15 M17

Figure 5. Various facial expressions can be build using the blend shape deformer.
There are total 26 facial expressions in our database.

3.4 Facial animation rigging

Facial movements are related to the interaction of muscles and skeletons beneath the skin.
Since the kinematics mechanisms between the face and the body are much the same, it is sensible
to the animator that manipulating the skeletons to generate the deformation of the face. Using
a proper reference, the animator can lay down the skeletons of the face underneath the skin and

animate the skeleton, which controls the face mesh.
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Shape animating skeletons will involve shape animating less vertices. Before the setup of
skeletons, we first divide the face mesh into several surface objects. Then we constraint each surface
object to its respective skeleton, and manipulate the skeletal objects to directly deform the skin envelop.

Shape animating skeletons not only lessons animator’s intensive vertex control, but also
provides an intuitive way to flexible manipulate facial animation. For example, the most apparent
skeletal object of the face is the jaw. Setting up the jaw proportionally appropriate, and we can
animate a variety of specific facial expressions dominated by jaw movement. For the illustration,
our cartoon character, Jeff, has a big mouth with a long chin. If we use a single-joint bone
structure to simulate the jaw, noticeable distortion will be unavoidable when there is wide-open
mouth activity. One way to ease the extraordinary distortion occurred in regions horizontally
in front of the ear is using an extra short skeletal bone to link the long skeleton that attached
to the chin. Thus, when the mouth opens, because the added constraint from the short link, the
surface distortion can be weighted shared to both links. Instead of intensively manipulating
all geometrical details in the mouth and jaw areas, the animator can simulate smooth skin and

muscle “squash and stretch” deformation by intuitively rotating the two-link joints (Figure 6).

Figure 6. A two-link skeletal structure to simulate the jaw animation structure.

In addition to using skeleton rigging alone, further control of the facial activities can be
achieved by adding extended FFD. In Figure 7, the left figure shows the effect that Jeff open his
mouth using skeletons approach alone. The expression has an outstretched mouth, however the
shape of the mouth doesn’t look right. From the animation principles, “squash and stretch” and
“exaggeration”, we’ve learned that exaggerated deformation should be done under the monitoring
of factual physical constraints, i.e., volume consistency. Therefore, extended FFD with squashing

in the sides of the mouth are implemented to derive the natural mouth shape (Figure 7, right).

Figure 7. Combining skeleton rigging with extended FFD to simulate Jeff’s outstretched mouth.
Left: skeleton rigging only; right: skeleton rigging with extended FFD.
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4. Facial Expressions

It is known that character’s acts basically reflect his/her inner emotions and studies (Ekman,
1999; Izard, 1994; Cowie & Cornelius, 2003) have shown that emotional states are most clearly
signaled by facial expressions. Thus, if we can define the basic facial expressions, we can integrate
them into mainstream animation frameworks, such as keyframing, to create convincing facial
animation.

Many psychologists have claimed that certain emotions are more basic than others (Eysenck,
1990). Basic emotions are fundamentally universal, and their external display seems to be
independent of personal experience or culture. For this reason they can be revealed by facial
expressions without the intervention of verbal language. Six basic emotions, with corresponding
facial expressions, have been identified: anger, disgust, fear, happiness, sadness, and surprise. What
we need to do is using our modeling approaches, mentioned above, to create each corresponding

facial expression.

4.1 Anger

Anger expressions are seen often in character animation, as daily stresses and frustrations
underlying anger seem to be common in modern daily life. Anger is a primary concomitant
of interpersonal aggression, and its expression conveys messages about hostility, opposition,
and potential attack. Anger creates the likelihood of dangerous conflict, which is often used in
constructing the drama effect, and is a very important facial expression in creating character
animation.

To model the eye features in anger expressions, Blend Shape Deformer E2 is used to raise the
outer eyebrows up. In addition, E3 is applied to press down the inner brows, bring them close to
each other, and lift up the upper eyelids. For the mouth feature, M2 is used to simulate the upper lid
raiser, and lift up the upper lid. On the contrary, M8 is applied to pull down the lip corners. To raise
the degree of anger, M 10 is often used to control the opening of lip corner in one side to illustrate
character’s fury state. Figure 8 shows the combination of Blend Shape Deformers in creating the

anger expression. The final rendering of our character, Jeff, in angry expression is shown in Figure 9.

M2R

Figure 8. The combination of Blend Shape Deformers in creating the anger expression.
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Figure 9. The final rendering of Jeff in angry expression.

4.2 Surprise

Surprise expressions occur in response to events that are unanticipated, and they convey
messages about something being unexpected, sudden, or amazing. The brief surprise expression
is often followed by other expressions that reveal emotion in response to the surprise feeling,
such as fear or happiness.

To model the eye features in surprise expressions, Blend Shape Deformer E2 is used to
raise the outer eyebrows up and ES5 is applied to open up the eyelids. For the mouth feature,
since Jeff, the character has a relatively big mouth, using the Blend Shape Deformers along will
cause undesired distortion. Instead, it will need the only underlying single-joint jaw structure to
open up Jeff’s mouth. Figure 10 shows the combination of Blend Shape Deformers E2 and E5 in
creating the surprise expression. With rigging of the jaw structure, the final rendering of Jeff in

surprise expression is shown in Figure 11.

Figure 11. The final rendering of Jeff in surprise expression.

4.3 Fear

Fear expressions convey information about coming danger, a nearby threat, or likelihood
of bodily harm. Blends of a fear expression and a surprise expression are common in character

animation. The typical actions of fear often show the raised upper lids and tensed lower lids in
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the eyelids. The eyebrows are pulled up, but do not show much of the pulling together that would
indicate a fear expression in the brow. The mouth is stretched laterally with lip corners being
slightly pulled downward.

To model the eye features in fear expression, Blend Shape Deformer El is used to raise
the eyebrows up, and E3 is applied to pull downward the inner brows, bring them close to each
other. In addition, ES5 is used to open and lift up the upper eyelids, and finally, E6 to raise the
cheeks. For the mouth feature, M8 is applied to pull down the lip corners. To raise the degree
of fear, M10 is often used to stretch the mouth and open up lips in one side of lip corners to
illustrate character’s fear state. Figure 12 shows the combination of Blend Shape Deformers
in creating the fear expression. The final rendering of our character, Jeff, in fear expression is

shown in Figure 13.

Figure 13. The final rendering of Jeff in surprise expression.

4.4 Happiness

Happy expressions are universally and easily recognized, and are often interpreted as
conveying positive messages related to enjoyment, pleasure, and friendliness. Happy expressions
are the easiest of all emotions to find in photographs, and are commonly produced in character
animation when the characters are in the absence of any emotion. Happy expression shows signs
of actual joy. Each happy expression shows the appropriate raising of the lip corners, wrinkling
at the corners of the eyes, and raising of the outer, upper area of the cheeks, indicating actual

happiness.
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To model the eye features in happiness expression, Blend Shape Deformer E6 is used to
raise the cheeks and lower eyelids up, thus create wrinkling appeared in the nearby eyes and
cheeks. For the mouth feature, M6 is applied to laterally stretched lips and raise the lip corners.
To raise the degree of happiness, such as a laughter expression, it will need the underlying
single-joint jaw structure to open up Jeff’s mouth. Figure 14 shows the combination of Blend
Shape Deformers E2 and ES5 in creating the happy expression. With rigging of the jaw structure,

the final rendering of Jeff in happy expression is shown in Figure 15.

Figure 15. The final rendering of Jeff in happy expression.

4.5 Sadness

Sad expressions convey messages related to discomfort, loss, helplessness, pain, and are
often conceived as opposite to happy ones, for example, the action of the mouth corners is
opposite. Sad and crying expressions are both related to distress, with sad expressions often
being treated as lower intensity forms of crying expressions. A typical sad expression shows
narrowed eyes and raised cheeks, eyebrows pulled close to each other, forming wrinkles in the
center of forehead, and a laterally stretch, downward lip corners.

To model the eye features in sad expressions, Blend Shape Deformer E2 is used to raise the
outer eyebrows up. In addition, E3 is applied to press down the inner brows, bring them close to
each other. For the mouth feature, M8 is applied to laterally stretch the lips and pull down the lip
corners. Figure 16 shows the combination of Blend Shape Deformers E2, E3, and ES in creating

the sad expression. The final rendering of Jeff in sad expression is shown in Figure 17.

Figure 16. The combination of Blend Shape Deformers in creating the sad expression.
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Figure 17. The final rendering of Jeff in sad expression.

4.6 Disgust

Disgust expressions result from people’s responses to objects that are revolting and
nauseating. A typical disgust expression may show a wrinkled nose with the eyebrows pulled
down and the upper lip drawn up, with the eye opening narrowed. Disgust and anger expressions
are relevant to each other, as both of them have the pressed lips and the upper eyelids raised.

To model the eye features in disgust expressions, Blend Shape Deformer E2 is used to raise
the outer eyebrows up. In addition, E3 is applied to press down the inner brows, bring them close
to each other, and both E5 and E11 are used to control and lift up the upper eyelids into narrow
open eyes. For the mouth feature, M6 is applied to laterally stretch the lips and pull down the
lip corners. Figure 18 shows the combination of Blend Shape Deformers E2, ES, E11, and M8
in creating the disgust expression. The final rendering of Jeff in disgust expression is shown in

Figure 19.

Figure 19. The final rendering of Jeff in disgust expression.

5. Artistic Design of Facial Animation

In order to design the desired facial animation, we have to understand the creative procedure

involved in design. Unfortunately, with the complexity of facial expressions and timing factor
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involved in motion, from the artistic design perspective, there is no universal procedure in
guiding the animator to create facial animation. The general designing process used in animation
usually starts with a simple sketch from animator’s portrayal of the story. Since it is the top-
level conceptualization of the animation, it is abstract and difficult to represent. As the designing
process proceeds, the animation then becomes more concrete as details are added and the process
advances to lower and lower levels of abstraction.

Given the story sketch, and the description of the action, before jumping into hard-work
animating the face, the next important thing the animator has to do is to make sure the whole
idea and everything is well understood before starting animating. There are three major questions
need to be answered: Why is this scene in the story? What should the character do? How can it
be best shown? The first question will greatly aid the animator in designing the proper actions
for the animated characters. On the other hand, the second question is essentially the issue of
motion design. What will the character reacts under the current scenario? In order to avoid that
the character acts like a marionette being manipulated by the animator, the best solution probably
comes from “what will the animator do if the animator was the character?” In another words, let
the character think before it acts. To achieve this, the best tool that the animator has in hands is
through timely facial animation. That is, activating the facial animation before moving the body.

The last but not least question to be solved is “how can it be best shown?” This is actually
the implementation of answer to “what should the character do?” The best way to tackle this
problem is through appropriate applying of Disney’s twelve Animation principles. Animation
principles are proved references in assisting animator refining conventional animation, and
there is not much difference in applying these principles in producing 3D facial animation.
Among these principles, “staging” means the clear presentation of any idea and “solid drawing”
emphasizes modeling more than animation. Other than these two principles, the remaining ten
are all motion-control-directed. The following section proposes some guidelines or suggestions
to help animators incorporate them into their motion design and implementation of facial

animation.

5.1 Squash and stretch

“Squash and stretch” refers to the deformation of an object as it progress through a motion.
Most animators see it as the most important principle in animating character animation (Thomas
& Johnston, 1981; Lasseter, 1987). This observation is more indisputable in facial animation, as
it not only shows the flexibility of the flesh and muscle, but also exhibits the relationship between
the features of the face. For example, when a face smiles broadly, the corners of the mouth push
up into the cheeks. The cheeks then squash and push up into the eyes, making the eyes squint,

which in turn bring down the eyebrows and stretch the forehead.
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Most of the features on the face are capable of highly deforming to display various
expressions. Since the jaw structure is the only moveable skeleton joint underlying the face
muscles, the construction of the face model better refers to muscle structure of the human face, in
order to simulate the shape deformation caused by the underlying skeleton movement. However,
using the skeleton rigging alone is insufficient to generate multiple feature deformations
naturally. Thus, we combine skeleton rigging with extended FFD to create diverse blend shape
deformers. Depends on the realism of the simulated character, the degree of the blend shape
deformers should vary correspondingly. For example, in cartoon characters, the degree of
squash and stretch is intentionally escalated in order to create better drama performance of the

characters.

5.2 Anticipation

“Anticipation” refers to the planned sequence of actions that lead the viewer from a warn-up
action to the next main event. Most movements in real life occur with some kind of anticipation
and it seems is the natural way that creatures move. Anticipation also occurs in facial animation.
When people look at an utter confusion, they strain their eyes and spread out their mouth. An
experienced animator might insert an opposite expression with small eyes and a small mouth in
front of the confusion expression. Here, the opposite expression is the anticipation of the main
action — confusion. Inserting such an expression will make this facial animation much more
expressive.

In character animation, the audience expects the character to anticipate and to react before
an action. The anticipation of an action is usually a motion in opposite way to the action, and is
relatively small and slow compared to the action. As a result, the action is a bit bigger and faster
than it is expected to. The characteristics of anticipation when applies to the facial animation,
cause an interesting contrast, and light up the main action. Since a facial expression is the
composition of the motions of features, such as eyes, eyebrows, a nose, a mouth and so on, if
the facial expression with large eyes is a part of the action, then small eyes play a role in the
anticipation. Likewise, if eyebrows raise upward during the action, then the eyebrows should pull
downward during the anticipation.

Without the anticipation work, the action will appear to be powerless and looks like
involuntary movement manipulated by external force. A well-trained animator will deliberately
add this important animation element to enhance the drama performance. Once the anticipation
is specified in a facial expression, it must be inserted in front of the given expression. If we add
the anticipation directly before the expression, the continuity of the whole expressions is broken
and the duration of the expression becomes larger than before. So we have to make sure the

anticipation expression is small and slow relative to the given expression, and blend it with the
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original expression to make the whole expressions continuous while retaining the entire duration
of the original expression. In general, a 1/3 amplitude and time interval for the anticipation over

the main expression that follows seems is appropriate.

5.3 Follow Through and Overlapping Action

“Follow through and overlapping” refers to the way that different parts of a character will
move and stop at different times. Just as the “anticipation” is the preparation of an action, “follow
through” is actually the termination of an action. Follow through and overlapping are often
mixed together to describe a movement. To avoid the character moving like a puppet, we should
let the character “thinks” before it acts, and this is the principle that will bring the character into
an intelligent life form.

In designing the motion of a character, every single movement should have its meaning or
purpose. In the action designing of character animation, a character should have facial action
before its body movement to achieve the thinking character criterion. Here, the body movement
is a follow through of the facial action. From the perspective of facial designing, on the action
level, each facial expression should be planned as the follow through of its preceding expression,
and more importantly, overlapping should be carefully schemed, to have a continuous facial
performance. That is, to avoid the suspending of facial action, like characters having a freeze
face in the action. On the other hand, from the perspective of facial designing on the expression
level, “follow through and overlapping” are also there to have the natural facial act. For example,
the mouth and eyes are the two important features. As the reflection of a character’s inner world,
the eyes are the most active features on the face. They initiate the facial action. After the eye

leading, the mouth follows through and overlaps the eye movement to complete a facial action.

5.4 Timing

“Timing” refers to the time it takes to complete an action. For keyframing, this normally
means the number of frames set between two key frames. Since time is the basic element of a
movement, timing can be blended with almost every other animation principle to achieve desired
motion.

From the perspective of keyframing, a simple good character motion can be created by
animator’s precisely determining the proper character’s configuration at appropriate time. For
facial animation, once the space-time criteria are set, it is left to the precise timing task, in order
to create animation that better reflects the character’s personality and emotion state.

Despite the fact that speech synchronization requires strict corresponding lip action,
appropriate motions can be generated by simply varying the speed of movement, and revealing
the personality/emotion of the character. For example, between expressions, different person may

have diverse motion pace; an aged/experienced person may have slower pace than a young/active
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person. On the other hand, for a specific individual, a person in hyper state may need faster
pace than in calm state in showing expression. For the production of 3D facial animation, the
customary way to implement timing principle is keyframing with time function curve. That is, in
the xy-axis chart, using timing as the y-variables, and time as the x-variable. As time constantly

progresses, timing varies to reflect the pace of the movement.

5.5 Slow in and Slow out

“Slow in and slow out” refers to the physical fact that objects in the real word do not
abruptly start or stop moving. For an independent motion, there is always a certain degree of
acceleration at the beginning, and deceleration at the end of the motion. That is, as an action
starts, we have more drawings near the starting pose, sparse in the middle, and more drawings
near the next pose.

“Slow in and slow out” soften the action. Without them, the action looks robotic; with them,
it appears more fluid. Since an extreme pose (keyframe) can be emphasized by slowing down
as we get to it and leave it, as the key expression has the best reflection of a character’s inside
feeling, this principle is an important factor in creating life-like facial animation.

Although an important characteristic of facial animation, we see face actions move in
regular speed all the way in their motions in computer animation from time to time. These
problems, in general, are caused by the linear interpolation of the motion in keyframing system.
For commercial keyframing systems, there are two common approaches to create “slow in and
slow out” motions: If linear interpolation is used, we have to add another key frame close to
the extremes to intentionally slow down the pace. On the other hand, for curve (cubic spline)
interpolation, which often is the better choice of facial animation, we can manually adjust the

control points to tune down the speed of movement.

5.6 Arcs

“Arcs” are the natural motions that objects move from one position to another. Yet, this is
one of the most overlooked principles as the shortest route, usually a straight line, is the most
often used trajectory in movements appeared in computer animation.

Whereas a straight line symbolizes a robotic action, a slightly circular path or arc implies
a more life-like action. Arcs play a significant role in designing and implementation of facial
animation. In a keyframing system, since interpolation is the core method in generating the
in-betweens, to make sure consistent arc actions in facial animation all along, two important
animation factors have to be held: the facial features themselves are in arc pose, and curve
interpolations are implemented. As the former guarantees the natural arc-like facial features
displayed in extreme expressions, the later would ensure harmonious arc motions are kept in the

animation all the way. Realistic facial animation depends on how well the motion paths of facial
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features are defined, and various facial animation can be animated by tuning the trajectories of
these facial features. An important note of using curve to represent the motion path is that the

same curve should not be used in interpolating the movement.

5.7 Exaggeration

“Exaggeration” refers to the amplified expression of characteristics that defines the essence
of a character. The basic idea is to get to the heart of the idea and emphasize it so the audience
can see it.

Exaggeration is an effect especially useful for character animation, as perfect imitation of
action may make the characters look static and dull. It is the “speaker” that helps the animator
to tell the story, and the level of exaggeration depends on whether one seeks realism or comedy.
The rule of thumb in applying facial exaggeration is to push the characteristics of the expressions
to their extremes. For example, if a character is in sad mood, make him cry, and if he is happy,
make him jump and triumph.

To implement exaggeration in facial animation, the first step is to decide which characteristics
of the expression needed to be intensified. There must be some aspect that could be accentuated to
better identify the facial characteristics. A special care needed to be addressed here is a certain level
of restraint must be employed when applying facial exaggeration. Since a face contains several
features, there should be a balance in how these features are exaggerated in relation to each other,
in order to avoid confusing the viewer. Once the feature(s) to be exaggerated are set, as the first try,
always aim high and push for the extremes. Forthwith after the primary animation is done, take the

advantage of preview tool to scale the facial attributes until convincing telling is reached.

5.8 Secondary Action

“Secondary action” refers to the subsidiary actions that emphasize the main action but are
secondary to it. It should always be subordinate to and not compete with the main action in the
scene. If the latter is the case, those actions are better left out.

Secondary action is action that directly results from the main action. For character
animation, this often implies the facial movement being the secondary action of the body
movement. For example, a long shot is often taken to capture the dramatic body movement. In
such a scene, subtle facial expressions may go unnoticed. In these cases it is better to include
them at the beginning and the end of the movement, rather than during. For a closer shot which
often focuses on character’s facial expressions, important facial features, such as the eyes and
mouth, mostly play the primary action. On the other hand, subtle features, such as dimples and
wrinkles usually play the secondary actions.

For facial animation, there is not much difference between making of the main action

and secondary action. Since the function of secondary action is to assist the main idea being
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communicated in a scene, to achieve this goal, two guidelines have to be carefully examined in
animating secondary actions. First, they should never overwhelm the main action. Second, they

do not have to be broad. A subtle but noticeable facial movement will get the job done.

5.9 Straight ahead Action and Pose to Pose

“Straight ahead action and pose to pose” refers to two different approaches to the drawing
process. Straight ahead action draws out an action frame by frame from the beginning to the end,
while pose to pose starts with drawing a few, key frames, and then fills in the in-betweens later.

Although commonly used in traditional animation, from the perspective of animation
control, there is not much difference between traditional hand-drawn animation and computer
animation in applying “straight ahead action and pose to pose”. Straight ahead action can
create a more fluid motion and is better for producing realistic action sequences. However, it
has its problem in maintaining proportions, and creating exact poses along the way. For facial
animation, performance-driven motion capturing of a real face functions like straight ahead
action, but removes the problems of proportion related to “straight ahead action” drawing. On
the other hand, pose to pose is used when the animation requires more thought and the poses
and timing are important. This is similar to computer keyframing, with which some slight

modifications may needed since the in-betweens may be too unpredictable.

5.10 Appeal

“Appeal” refers to something in the scene that will please the audience and grab their
attention. Appeal in an animation character corresponds to what would be called charisma in
an actor. The important thing to achieve appealing characters is to make the viewers feel the
characters are real and interesting.

For the motion design in facial animation, the key task is to design the facial movements so
that they will help define the personality or emotion of the character. There should not have two
characters share the same personality, and a character should not act the same under different
situations. Thus, there is no universal way in setting the various motions for different characters.

From the aspect of motion designing, the essential is to avoid acts that will kill appeal.
Among these misapplications, the most apparent one is the “twin” effect. As the human face is
a symmetrical structure and copying is the superiority of using computer, it is easy to have the
identical movements from the two symmetrical facial halves. As a result, the produced motion
appears to be balanced, but loses its uniqueness and looked boring. Another notorious way to
lose appeal is the freezing face in the scene, as it will stop the fluency of character’s performing,
thus hampers the continuity of story telling.

The better way to create appeal is using simple setup to concentrate on motion designing,

then gradually modify and preview the motion in real time repeatedly to add appeal into it.
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6. Conclusions

6.1 Summary

Character animation is one the most challenging tasks in computer animation. It focuses on
character performance and storytelling. Like movies, 3D human characters are highly awarded
as entertainment as well at the early times. But one thing that makes 3D characters more
interesting than movies is the unlimited imagination and exaggeration in performance, especially
in characters’ facial expressions. The amusing and exaggerated performance always creates
impressive effects to draw the audience’s attention. Such character performance is so enchanting
that every animator’s goal is to pursue the perfect character performance.

Facial animation, being the most effective tool in reflecting a character’s inner emotion
and thinking, naturally becomes an important research topic, and many published works have
provided different approaches for various facial applications. Yet, few of them have addresses
the issues regarding animators’ artistic design and motion control of facial animation. In this
paper, after reviewing motion design and animation techniques from previous works, a general
framework which combines blend shape deformers and facial rigging, for modeling human
facial expressions is proposed. In creating theses facial expressions and motion control of facial
animation, Disney’s Animation Principles are introduced and referred to enhance animator’s
artistic designing and evaluating of facial animation.

Unlike conventional 2D animation which heavily relies on animators’ hand-drawing skills,
3D computer animation creates a dimension in which characters perform as if they are in a real
human world. Through animation principles, these characters not only become more human, but
also personalized, which means they perform in a exaggerated way to make the performance
completed. Combining computer character animation with animation principles, we characterize

the character performance that is full of imagination.

6.2 Discussions and conclusions

Character animation is one of the most popular but challenging areas in computer animation.
Character performance includes “facial expressions” and “body movements”, in which the “facial
expressions” are much more lively since the characters’ inside emotions are usually reflected
through the facial expressions. Facial animation is difficult because a typical face is capable of
doing many complex motions, and the viewers are very sensitive about these facial movements.
Unfortunately, there are no existing rules which satisfy both design and implementation of
different facial motions.

For character animation, every movement in the scene should have its own meaning. Motion
design, not only specifies these movements, but also describes the personality of the character.

Considering the complexity of facial animation, there exist no general guidelines for animators
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to follow in designing the facial movements. On the other hand, Disney’s animation principles,
being popular in traditional 2D animation, provide useful references in assisting animator
refining facial movements. To the best use of these principles, the prerequisite is to understand
the state of the characters. In what situation the character is? And how will the character react?
For the animator to better express his artistic control, the best solution is to digest the storyboard
thoughtfully, then immerse himself into the role playing of the character. Finally, apply the
motion design strategies and implement the animation.

Introduced in the 80’s, motion capture provides true motion realism, yet due to the linked
structure of human body, adding animators’ artistic expression is difficult, thus it has never
become the dominant animation approach in body movement. For facial animation, because
the kinematics constraints of a human face are relatively free, it is easier to add animators’
artistic control over the captured facial sequence. It may safe to say motion capture of facial
performance is here to stay in facial animation for the foreseeable future.

If past trends are a valid indicator of future developments, the next decade should be a
very exciting time to be involved in computer facial animation. Text or voice input may not
use for only lip synchronization, but also the entire facial performing. Driven by advances in
computation power, the development of more effective modeling and animation techniques, the

quantity and quality of facial animation will increase tremendously.
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