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An Exploratory Study on the Construction
of Mobile Learning Readiness for Fifth and
Sixth Grade Students

Pai-Hung Yen
Director of General Affairs Division,

Tainan Municipal Sigang District Songlin Elementary School

Yin OuYang
Professor,

Department of Education, National University of Tainan

Abstract

The main purpose of this study was to develop the dimensions and
contents of the mobile learning readiness for fifth and sixth grade
students. In this study, a comprehensive review of the mobile learning
readiness literature was provided, and the Delphi technique was
employed to verify the appropriateness of the new contents of the
mobile learning readiness for fifth and sixth grade students. This study
found that the mobile learning readiness for fifth and sixth grade
students should include five dimensions: ability of using technology,
learning attitude toward mobile learning, communication ability,

learning belief for mobile learning and learning preference for mobile
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learning. Furthermore, all items in each dimension are important and

comprehensive.

Key words: elementary school students, mobile learning,
readiness, Delphi technique
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The Relationship between Students'
Viewpoints of Math Teachers and Math
Anxiety
—Take PISA 2012 Taiwanese Students as an
Example

Tzu-Ying Chen
Master student,

Institute of Education,National Cheng Kung University

Abstract
This research mainly focuses on the PISA 2012 student

questionnaire, which targets 15-year-old Taiwanese students who joined
the PISA 2012 as the research object, with an effective number of 3976
participants. Taking the students' viewpoints of math teachers as
independent variables and mathematical anxiety as the dependent
variable to do the following research, the purpose is to explore the
differences among students who have different types of viewpoints on
mathematical anxiety. This research uses Latent Class Analysis to
classify students' viewpoints of math teachers into three categories:
"low help low enthusiasm orientation," "high help high enthusiasm
orientation" and "high help low enthusiasm orientation".

The results show that students who are treated by "high help low
enthusiasm orientation" teacher have higher extent of mathematical

anxiety on average, whereas students who are treated by "high help
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high enthusiasm orientation" teacher have lower extent of mathematical
anxiety on average. We hope to understand the relationship between the
mathematical anxieties and the students’ viewpoints of math teachers,

and thus applied this finding to the teaching scene.

Keyword: PISA, Teaching Style, Math Anxiety, Latent Class
Analysis
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(1) AL SSHT > §AB» REMH 4~ 2AEB L4 2
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FEB*HF‘EWE" o3 B2 B ehdp B 7 35 3 S LR Tk

(2) B AR DIC 417 2 376 = MK ot #F 98
ﬁ¥—ﬁwﬂ%%§4%%?ﬁﬁﬁm¢w’%%%m
R &= o BN eyl feiF 554 0 2 =0 5 MRCMLM 2
;% v HO-IRT #£5¢ o

(3)41* B %=+ & ~MRCMLM % HO-IRT % = & #5% &
FRO8 & N - M EY AR S Pl AOTH F R R
AR D AR R 4 2 PR 3086 .92 2 F 5
B ARARM = BRGNP R T 358 B 5 0.88+0.90
0.90 » @ 345 DETECT A 47 ch% % » 14ip] 98 & & — = F
PRAAPEHROTHEBRTAT Y OE - 2 R o
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Comparing the Accuracy of Examinees’
Overall and Domain Ability Estimates of
Four IRT Models

Chun-Hsien Wu
Teacher,

Taoyuan Municipal Chung Shan Elementary School

Bor-Yaun Twu*
Associate Professor,

Department of Education,National University of Tainan

Abstract

The purpose of this study is to compare the accuracy of overall
and domain ability estimates given by four multidimensional item
response models, including Generalized Sub-dimensional Model (GSM;
Brandt, 2012), MRCMLM (Adams, Wilson, & Wang, 1997), and
Higher-Order IRT Model (de la Torre, & Song, 2009). The numbers of
domain abilities, and numbers of items in each domain as well as the
size of correlation coefficients were manipulated, and under each
combination of conditions, 1,000 examinees’ response vector were
generatedto be a multidimensional data set with simple structure.
Ability and item parameters were calibrated by using the MCMC
algorithm. Addtionally, the empirical data given by the 1000

*Corresponding Author: Bor-Yaun Twu ;E-mail: bortwu@gmail.com
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examinees’ responses on the 2009 Basic Competence Test (BCTEST)

were also analyzed. The results are as the following.

1. In the simulation study, it was found that the accuracy of

estimation of overall ability will be better when the numbers
of domain abilities are larger, the correlation among the
domain traits are larger, or there are more items in each
domain. In addition, the correlation coefficients between
estimated domain abilities are higher than those between the

true abilities.

. The values of the DIC index indicated that the GSM model fit

the BCTEST data best.

. The average correlation coefficients between the domain

abilities were 0.88, 0.90 and 0.90 for the GSM, MRCMLM
and HO-IRT, respectively. This result suggested that the

BCTEST data is nearly essentially unidimensional.

Keywords: domain abilities, generalized subdimensional

model, HO-IRT, MRCMLM, overall abilities
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OB SR GRS o 5 R — O B 2 (E PN sy
Ty MIERATEHRE - Bl RIemt BRE I8 ~ L8R - Baasi Az LU
FRUEEVU(E R - 5B ACT AYRISRFEH IS ~ B52 - BIEENIR
s VUERE - FAERZ MR ERVFRIE - i 2 DR R 2
RE B ARy BB oy M ER F 5- 2E R oy BN DASP S AR A Ry A2 Y
DIRESR Sy  ZRIM - ANSRGRES AR AE S IR AT SV IR 4 7 #ohn oA
PIPE RS AL HVRERGRE V) - & RS A AE A [N B His B AR FEIR
GBS - L HASIREE I ER TR A TR AE - AL > ANt
FeRe A BB IBR B AR B AR 2R PRES A RIS S
st AT B R R RG AE I E K SIskAE T E Z PRV 22 » PERe S5
[ RE I E ARSI E LU AR A E R 2 Bl - 1 A2 sl SR =
HMERA ST o BB RAES -

- EREE D SR Y SR LB

HEB A ATHE 2 B AR N BB AR E EEEE R BESE R
HAlseiftiat=5E0vae ) (EIERCE A 5E8RE T R GHIEE ) ) -
DIFRHL=E A o6 o FTE = A0 M B sl R B 0 B RS R B S
FEAt e R AYERE: (Yao, 2010) » A[DAE R B ARV EL A ZE R
MRS § R E A URB AR S NEE EAYRITRYY - F R R
LA EEE 2B ( Sinharay, Puhan, & Haberman, 2011 ) »

MBS AER - BIRSMY RIS T B8 & RS AR S SRR
Sa (o Es HIS7 T LAIIRE - SRS 2 —{E[I0HE 77 8 ( weighted score )
DIME BB A e % (B FAVEEEE 3R (Peterson, Kolen & Hoover,
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1989 )~ (541 » £ EEEPE A5 7] Bz ( Law School Admission Test,
LSAT ) B4R HREE R ~ oA #Ess ~ B A ER HEE 5 — ([ 7 0]
B BHV4ERT 5 CBT/McGraw-Hill #Y TerraNova JHI%& > WA H#
B B - 35S - BB R EERETRNEEIE  HRE SR R
15 12 FRERERAR - B 4 SR e 2 A TLARE N <o B b B 7 9E
EROE FAEAEANEEESEE VS 2 PR R R
R85 - ACT JHIEmH AR 7 IR Ry TS ~ BeE2 ~ R AR R 5 U 53
Epr s E RO 8 a8 - s NS E RO 8uEThnfEsT
FRTSEI Ry - TR E 2% (composite score ) ©

RENHE T BEEEIRT R E % LT 2 AKET R E R
HITEAEEIIREE ~ RS IIREA DL =B A ASE - AT 2R LA
e S EEGR (item response theory, IRT) {E Rysd S B A 5E
ST LB R F0E MERHY E ] EEJ2 1778 - Rudner (2001 )
TEETEmaH & BT R TIRESRRERT - st R & BN T 7E 70 Ry
KRHUE © PEEEUE (implicit approach ) B4 H A ( explicit
approach ) » NFZHL =) (5 4G - #N4E (adding raw scores ) Jz IRT
WATE 5 TS NEEEL ) B EEE IR (weighting by difficulty ) ~ {SFEA
FE (reliability weighting ) FI3ENIf#E (validity weighting ) &5 o

bl SHE B E N T AR T IRT Eap i ae IS 8512
FIRRME T EUSERY » HM 7 AAVER SR IERY 704 - BEmE IRT
GRS 8T - BAR FEASER R Tk, A1 T 2 RAE AYR
o FrfhEt e EInyE4RE 1T (ability) (H280 B2 EmR (R
& ~ EBEIR - 2012; Childs, Elgie, Gadalla, Traub, & Jaciw, 2004;
Wainer & Thissen, 1993 ) o ELANEREE [H] B — 287 IRT 5=, (2PL) #E
{TRE IS EEtIY - MRS MRS - ARy 2PL =AY
S (o280 Bt ENIREHG T BISIVREREE -
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HEfEER m & IRT A S (EES - (HE SR F NSRS

EFRNEEBERMNEEFNRERBES - X8 L2 ZHED

(multidimensional ) » ZAM B #5_EAEALET-5 £ A5 1 28T - B0
Bl A Ry /2 B — A2y (unidimensional ) B7/2 2% 85 8 — (A (Y

( multi-unidimensional ) - {£ ] B[] & IRT =R E1H AV EE
GRS A IR T {E Z [ERYAERR - TR ) 2B T Y REHENE =
A= B8 S T 2% [a) 5 sl R K2 FE AR = ( multidimensional itm response thory,
MIRT ) =] S5 ik ) B2 [ VAR B MRS A S TR e oh - $2 53 % e )
FEREIfEETAREREME (de la Torre & Song, 2009 )

A A R] DLEIISG 5 575 A RS R JIE FIRAIERE J1ERY %

[ &5 St eE S A U A e S fg LH2IE - Sheng EHL Wickle (2008 ) it
FERGHE T BISEIRE T (R4 MR 4H & 8 B B L0 A W {8 — g RS 2
% [a) e S B AT DA VS A S S8 - S 2% AT
[F] 515 AR S RG RE T BIGHIEEE /T - Brandt (2008, 2012 ) $H¥7HIER
HH B o B ) [ AL 2% i) P SR DA Ry o B (R A B U A 2 2 ey ek
RE{HE (local item dependence, LID ) 75 4= §E ) 2B {5 e &
R > SRR EfE L (Rasch subdimensions model ) DL Rz 5 By
— A B EFE R A R (generalized subdimension model ) » & T
AT DA S8 A AR B 0y B HYEE RS AE B I PTG =5 AR B2 G AR
Rt 2 2 (1] < [ B ST R SHISAE JI{H © de la Torre 2 Song

(2009) 8RB A HBAERE I G A IS R A AT 5 (AL 5
FARF B SHIR R TR 32 BRI RE T2 2 > S B RE IR Z e — S
PEREIPATERE - IS PERE IS S AR RCRE ) » IS IEEUE S e
PR [EI0 o] DA a5 AR B RS RS T (B S SHIRE I 1B - FHEES ~ Sl
i~ SRERHR - MREERE (2012) EESETEERAHFE AT E/EX IRT
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R (EEREY - B — A IRT Rt R 7 8 MIRT f554
hEtEE D B 528 - (HEHEELE MIRT BEAEE5 L 2EA0RE ST
FUBRAE TS T TEER b FE DR -

S AR RIL AR MRS

s N ER S (IRT) F ML R8s A A — (BB

A =R R BT LR — (18] 2248 H BE 5 A 0 1 B 52 ok B 105 AR Y 3R

IR ek B e\ i 48 (item characteristic curve, ICC) - 32

{El R & B 2 — (B S A E S R R S A VB R E - DAR—1

B EAESEORI IR R - BB B R B Bl S 2

BB AT HERHER R o RS EREERE R A - RS

SEIEE ] 73 R EE 220 Rasch 53X (Rasch, 1960) ~ —2¢
HFE L = 285 = ( Birnbaum, 1968; Lord, 1952) -

(=) %% B#EEF BHA

BRI 2 S SS AE E—RE (BB

J& IRT HBEEGEITRE S MEEHEIRE 20T » 281 A SR O FEE

ERRAIE T AR - T HEF el AT R A AIER e s - Ik

FAHE - ENEEIATREWE - TEES S M ENREA

AIEFfEE SRS T - SRAEEE IRT SHUETTEE

N2EUEREGAEE -

Z A MIRT Y8 A 2 R (Adams,

Wilson, & Wang, 1997; Christoffersson, 1975; McDonald,

1997; Reckase & Mckinley, 1991; Rijmen & Briggs, 2004;

Sympson, 1978; Whitely, 1980 ) - Reckase ( 1985 ) & H|%
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o] 8 — 28 5 ( multidimensional two-parameter logistic

model, M2PL ) » E/\=C40R -

exp(z aikenk + dz)
Py, =1)= = (1)

1+exp(Y_a,0,, +d,)
k=1

He o ¥ =0 3 1 (RFZEnERE ES 0 a, Ryt
REAEEE K (EEE FAERIESE d o —siE > o

VAR S8 0, BB R n E k(R R r9SEEE

73 o S B AeRE R R MR RN EEE T A5
AAE B[R LRV RE D (B A SRR - BT 28
TEIAER > NI AR —SUREE TR - AT &
HAM RIS BETIESS TARE R IR A S BB -
MHEPERER - 55— BREA RIEmE R (3
fi Ryl R L) > /2 Sympson (1978) Fffgtify » RH
[ = 2 el BRI 2 R L - HARKA TR E

m X 0 —b'
PO =h=c+0-c)] fiigl[;(k @ —Z)k] 7Y

HAF (2) ATEHIRME M2 A R e S U AT
Fo 25 {18 B[] FEE U S R AU ARAR SRR (RS- 25 F0 R
2T A E R TAE
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Adams ~ Wilson B Wang (1997 ) [l Rasch #5i={ Ry R
2t — 8 5 2 HY 2 R R K (A B2 I 2R R 5
( multidimensional random coefficients multinomial logit
model, MRCMLM ) - AN5RAEH A MY EE N 240 D {8
RYEIGRE S HaE - R AT
exp(b,0+a&)

Ki
Z eXp(bikG + a;k‘:)
k=l

P(Y, =1)= (3)

Hepo ¥, =1 B AL  BERES L HEE K&
i AR ERIEG by ReER @ RETESR k (B SR _EAY
sty [E/ & (scoring vector); @ FNERFEETIZHAE 2, 5
i AR k (ERER_EREGT RIS (design vector)
¢ Bl aE - KA MRCMLM 2—{HE I -
S8 Rasch 1 24 Fischer (1973) HIZR S HFETEES
B (LLTM) ~ Andrich (1978) sFE BRI (RSM) »
Masters (1982) #7467 x( K Rasch REAHS e S8
¥ MRCMLM Y51 -
(=) Frgdar kst
de la Torre Jz Song (2009) fH!= sl f e
(one-factor higher-order item response theory, HO-IRT ) > %
Y T T8 R 5 LAY TBAE RE I A TS I HIRH (A 15
1 o A AAT HES T b e i B 3 2 54885 17 (domain
ability ) Frf#RsE - [T FUEE ST A RR (R ARy — (B2 A RE



SR ~ R DO R 7 A S B S A T B SR RE ) (s H el ELIRBIT SR 97

RS
%

(overall ability ) AiTffefsE > iS5 (S PERE I RE 5 LV EEAGHE
71 Nt P s S R U B 2 R RS RE ) DU SIS AE

— B S kR k=1,2,3,....K » 6" FR

4 n £k ERRETIE S S A A E AR R HIRE
73 ROy Al e B m R 5 [FRHISHIRE A
MHEAFAE - T2 AV AR Ak H s — P R R BG RE JT P
B> o ILHREF HO-IRT Rzl R BB — st -

HEpmeE 110 ~ N(O,1) -
HO-IRT (g FyZE n (@ TR k5

EHIEERLIE - LX) IR © 55 8 B IR B RUE
78 IRT BURGERIEE T 6 KBS H 8 1 E=E
K75 A HSHISAE ) B B SR A R RS RE ) bt
0" =290 +¢ 4

BB FEAR > A (4) AV HER DA EE

{EAE M B e B > SHISRE ) EAFEAG RE J7 Z 1AV AH el 2 1

1y RIEE0< A <1 - ¢, Ryifretd » BHA A TER R {5
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BEAEIT - e EA PR 0 SR 1- A" 2D
LoRINlT

g, ~N(0,1-2%?) (5)

TEREHSRE TR T » SEIRRE T 6 A A T
EURAE ST k LK 2 FEAAER R A2 i A R S BT BR
W ESEERERE S BIcEIEEE N EAMHEINENER - BIR2
FdiztEh{s > de la Torre B Song (2009) il | sl
TN - [EIR G EERSRE 1T ~ SRIRRE SIS S8 A 4
B FEEERAE AN EA O DR AU R AR A
B BBGRE ST R REISAE TT AR EREE L A H 3RS
5T B R > RIEL A {FIER A Markov Chain Monte
Carlo (MCMC) J7ERETSEUEET - 128 E H LR
T » HO-IRT A DAIFRR Ay

6, ~ N(0,1) (6)
A%~ Uniform(-1.0,1.0) (7)
6,°10,,A" ~ N("6,,1-(A")) (®)

(Z) R &=w RHES
Brandt (2008 ) &5 )H153 5 s o B i) F55 B 20 [ FE 1%
RE LAy SRR R 2 A2 R S el R 0cRE (LID ) ¥HIEgAE
MEME ISR AT 2 2 > $2H1 T Rasch XA E#E 20 ( Brandt,
2008 ) » ZAHENEARE Ry AN B S EA—E
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FHAYEEST (general ability ) (LA NEREERGEE ST ) » DARAE
SIEE (R A ) A B8R BT I AR
('specific abilities ) » & {EFZNAVARLOT ¢

P, == exp(6, + Vuw —b)

= )
1+exp(6, + 7,ui — b))

B P(Y, =) FoRB 4k n MU IR b, Ty

SRS © 0, BB T] 0 ) BB n (R TIIERS
ARk b AREERES © k() FoREkRE BN k o T
Vo = Ay + BB SR P 5 2 B 1 Sk 6

s> Jlld(@)=1 > BRId@) =0 -

HIE BB EEE 22 SR - BAERETIbET KAl
Sty - SR RE B E BRI ERIIRIL - R R R
LI PRz A i 2 A B 5 Bl s KR > Brandt (2012) 7%
Rasch 2 [r] FERRZUIE (R fy B 2o I A1 P - HoEECy

d. (0, +7,.:)—D.
P(y, =)= expl k(’)( n yﬂk(l)) ]

= (10)
1+ exp[dk(i)(en + 7nk(i)) -b]

R A EREEL Rasch RAEEIEANZRENS T

d,, (B2 translation parameter ) - SL1F FA 251553
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B RAE B ILEER L 4, Tl B k([
SRk o By TR CHREIRYRTE » RSO0 EDUN PUTEFRA -
> v =0 BETEMNn=12,.,N (11)

Cov(0,,7,)=0 , AN k=12,.,K (12)

> iy =K (13)

B (EK A LR PSS [y 0 > USSR AGAE
FIEF—(E K A ERE ST 2 P8R 0 (14)
EERXREEBEA P ESMEARETEERR

0, =d, (6, +7,) > HAF (13) AriEE A EReRE DEFRE

& EHsee Dk 2 EER B (FrELd, ) B - 40

AN (15) Ao -
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SR~ R DA SR 7 R A B AG AE 0 B RRUEAE ) (S PR TEM: 2 EEchTFE 101

(REEAR 11 Y 7, =0)

= M((anl +7/n1)’ (an + 7/n2)""’(9nk +7/nk))

_y| O b G (15)
d d, d,

Hh M () ForIERNES 18 V%00 0, /d, RAHE

FERYRE T T 22 B ) FE BB SRy -~ [PHRF 25 (S AE
TR R G -
JE e (A AR T 2R ] FE R R S B B A= (16 P

COV(Q l’enZ) = COV[dl (Hn + ynl)’ d2 (Hn + }/nZ)]

=d,d,Cov(6,+7,,0,+7,,)

=dd,[Cov(8,,0,)+Cov(8,,y,,)+Cov(8,,7,,)+Cov(y, ,7.,)]

n

=d,d,[Var(6,)+ Cov(y,,7,,)] (16)
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AR(6)EEE 1T * Cov(y,,,0,)=Cov(y,,,0,)=0 >
I AT 5, Rasch 2 [ 85 SR S NEAS 25 [ JEE ]y L 83
BB Fe R m] FE ARy — A -

Brandt 81 Duckor (2013 ) B A FERA AR 5 | [
FRAEZ Tt A R LR S tst &
o Ll T ZHEFEEZERZE | (classroom assessment
literacy, CAL; Duckor, 2006; Duckor, Draney, & Wilson,
2009) HYERIHI A EZR R EE L et BT oA - %
B ERE X A SRS BRI ERET Rasch BiaEEU—NK
JER - [FEINRFEFR K A SRS T5 A4 BEAGRE ) 214
AAEJS Rasch Bi[a| SR - [RRAURELY S 1.8% -

=~ FERR A BARR R A P R B R AR

Gulliksen (1950) ~ Wang Ei Stanely (1970 ) ~ Lord E# Novick
(1968 ) ~ Feldt {1 Brennan (1989 ) [l Kz Wainer Ei Thissen (1993 )
FEF Y ST & 0 BET RN TR B R NV - BEAGAE
HIfdET BB W EAH & 0 BHVET R ZAMAEA S RS R AR B IRT
HRABRHIEL 7 -

SR ] DAEIRF 5 R EE S AE ) BLH IS AE T IRT e v 3t i
2 2RI 8 LA R AG BE T BRI aE A T HB HEMELL I i 5
T/ V#L - Yao (2010) DUEEEEARVERL » PRETDLEHE =28
s S JERREC (3PL) ~ =l sl S ERE X (HO-IRT) ~ AN Z[A[E
aET( (MIRT) SN ZEIET (bi-factor model ) FVU{EEZALE
FERGRE ) RIS EE 1 ERIRIE ¢ M PATTREZ (root mean
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squared error, RMSE )~ 48 ¥}{fz% ( absolute bias, ABS ) X ff7z% ( BIAS)
AREERAEE 45 IR - Yao FT#RFRAIB R B S A% (500 ~ 1000
2000 A ) ~ <HIEE JIMEIFIAERR (0~ 0.3 ~0.5+0.7~0.9) » FHE2E
e H (BRI 4R R BRI B P B » 5% 15 0 2 PO E A
YRR SN EIHTEE A R 15 - 15 0~ 12 B 18 j

Yao 73 Al LA s P sl S ME S = CRIRE A 28 (1] J il S A =S
BRE - SRS N EE 20 2K -

Yao SEHAEEES B R GFIEEE SIS B [EI&E M - MIRT 55
FERTE SIS RSB HO-IRT 5, - & F A EisaE 12
[ R (R EAHRARS - BESRE IE S BEIE M B M &R EE

( maximum information method ) {5 =1% 4= #2FE4E JJHY MIRT fEUAT
HO-IRT R B S 3PL #5E5 K bi-factor fHA=( 5 [M<HIEEE I HIHH
RS 0.8 I - DO SMER (YR A ERET - IRIZEWSE
FI%ES > Yao (2010) F5HIAIZEERA MIRT fH=(E; HO-IRT fEE2K
et BERG RE 7 S RIERE 7 HERAIER(E Y 0.8 B » SHIsEE I
FAH BRI 0.7 B2 SHskEE ) BB G AE 7 REIrY AHRE 2R 0.9 <

de la Torre & Song (2009 ) D) HO-IRT f&E= 5 T EEHER |- £
SN[ RE kA R B ~ SHe ) P Y RE R ~ SR [ L AR S =
{EfR - EUE S BIESSE HERY R E - S8EEHRE MCMC HE
& T RIS R S B R Y 5 2 82— (8 PR A AR R 2R
FEFTEEHAY - MFIFTRFR AR @ BRI (2~ 5 {#) - EE

(10 ~ 20 Jz 50 #E) ~ SFlskaE /I Z [ERIAHER (0~ 0.4~ 0.7 £2 0.9)
S AVAEAE By Pearson fHEH 229 FER7 (mean square error, MSE ) °
M5 TRAE EE RS RE T HY AN 7y - BERGRE I BV E B B S HE < MHIAH RS
GhEE m EEHRAAI IS~ RGN E R - MRS /1128 R
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A FESPTIERY - FEF KA EHZUR. HO-IRT R (55T
N2HERS - A SR EER KROS5 (marginal
maximum likelihood estimation, MMLE ) i tH4% fh = fEzARE
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5 20 003 019  -027  -001 012  -015  -034 039  -035
40 008 020 -022 002  .016  -012  -004 019  -020
8 20 001 012 -019 .02 .09  -007  -002  .007  -019
40 -002 010  -016 001 .07  -005  -001 009  -010
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F6
E B S A TR DEE EE 2 7. /E - RMSE X BIAS (D=5)

S R EEEA AR MRCMLM #5 5 P A e
AE b
HEE &

3

2 20 819  .900 846  .875 893 789 .873 807 845 872 817 892 844 873 886

40 896 942 918 940 935 827 .900 859 886 887 .896 937 917 940  .930

5 20 835 901 860 .885 .899  .8l2 .884 838 868 .883 .834 895  .858 .899  .893

40 904 944 922 941 936  .848 913 884 909 910 904 939 922 939 933

8 20 870 918 891 908 915  .860 912 883 900 911 .868 910 .888  .905  .909

40 921 952 930 947 947 910 941 920 938 940 920 949 931 947 946

(#ETH)
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FLEH)
G PR R A MRCMLM #&5( PSR S e
AE GEL g
R B

2 20 486 594 566 569 606 529 .682 .644 350 667 492 777 610  .647 783

40 368 453 412 394 467 482 .605 548 564 639 370 587 444 453 590

5 20 464 586 540 543 582 502 .663 .602 580 .632 465 743 570 .607 731

40 355 440 401 390 461 457 547 502 480 552 354 555 420 435 555

8 20 414 529 479 484 531 429 .555 500 502 545 428 660 492 526 .648

40 323408 383 366 478 351 455 417 397 453 328 409 387 371 .496

(#ETH)
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FLEH)
SR R B K [ A MRCMLM #&5{ e PR S AR
gE GEL g
HEE B

2 20 -.007 -069 -.028 .077 .017 -.043 -146 -104 .168 .072 -.003 -072 -.019 .077 .008

40 -.005 -070 -.020 .081 .011 .015 099 -004 .083 .050 -.007 -.067 -020 .077 .007

5 20 -.005 -060 -.022 .058 -003 -.080 -.186 -.152 -.034 -.060 -004 -057 -015 .061 .006

40 -.004 -044 -012 .066 .007 -.037 -.047 -098 -009 -.037 -.007 -059 -.019 .060 .004

8 20 -.001 -034 -009 .042 .004 -.028 -08 -050 -031 -.041 -.004 -037 .037 .002 .002

40 -.001 -045 -010 .029 -003 -.045 -074 -048 -009 -033 -005 -038 -013 .036 .003
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(B) 7 22305 RES T2k i an 4 E 2 B chdp W

TEREHY 12 EEEHERE T » B = s e
B A EIEE JIfEETHE - T ERE N EEEE I EHE
Z AR NSRRI E® 30 X KEEDL 30 2
FHEER BRI TR > $ERERER T 2R 12 2 -

27 Ry R KRR T E 2 FEIRUAHRE B 5t By 0.2 0 SIS
RE ISRy 3 0 SRS 20 K 40 7 > DI fh
TS EIHIRIEEE JEZ FHRE - HRTIVERTTLIES] &
Fo K A EEF - MRCMLM 55 5z HO-IRT & =015 FHYH
SREE I P IR AH B AH Y B IR AT (L G 25 SR I R
= 20 BB 40 [ o SEEAE ) 2 EHIAERETE 0.14~0.24 2
] RECEm e RSP ERY 0.2 -

2 8 Ry B E KRR T E 2 FEIRUAHRE B 5t By 0.2 0 SIS
REJ TR 8Ny S » S FIERER R 20 K 40 REET » DL =fh
TS EIHIRIEEE TEZ FHRE - HRTIVERTTLIES] &
FX[AIE ~MRCMLM K HO-IRT 55 = fai s = Fr e 210 I
RE I BEFE A AHRBAAHAY By IR 0L - S GHIEE 1 Z [ERYAE
BE R 2w B IR SRR ERY 0.2 - T HE REEUE T - &
SRIEEE ) AU AH B (R BCA T 0.2 YT -
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=7
FUSRE S EEHMEZ EHIAER] (=2 D=3)

B EERREEERN MRCMLM #&5{ SR
"
20 @4
DI D2 D3 DI D2 D3 DI D2 D3
DI 1 . 1 1
D2 5% 1 d4rr A5FE ]
D3 24%% 20%% | 23%F 2k ] 24%% 2%k
40 78
DI D2 D3 DI D2 D3 DI D2 D3
DI 1 1 1
D2 5% 1 As*E ] A5FE ]
D3 22%%  23%% | 20%% 23k ] 220 23k ]

it : D1 KyfE— > D2 fy[fE— > D3 RylajfE= -
**p<.01



132 BEEE Bl
%8
FEEETIfETHE Z RV (=2 D=5)
e R AR MRCMLM #55{ e P SR S A
20

DI D2 D3 D4 D5 DI D2 D3 D4 D5 DI D2 D3 D4 D5
DI 1 1 1
D2 24%* 1 26%* 1 25%* 1
D3 26%%F  20%* 1 28%Ek 0% 1 25%x 23w 1
D4 24%% 0 26%%  18%* 1 27xx 0%k D1%*E 1 25%x 0 28%k 2% 1
D5 20%% 0 20%%  22%F 3% 1 206%% 0 20%% 0 22%% 6% 1 22%x 0 D3Fk 0 D3EkEk D5wE 1

40

DI DI D2 D3 D4 D5 DI D2 D3 D4 D5 DI D2 D3 D4 D5
DI 1 1 1
D2 21% 1 21% 1 21% 1

* * *
D3 22%  19% | 27%  23* 1 23% 21 1

* % * * * *
D4 20%  24%  19% | 8% 28%  18% ] 20%  25%  20% 1

* * * * * * * * &
D5 .16* .17% 22%  22% 1 .19%  20%  24%  21% 1 17%  19%  22%  23% |

3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k
st - DI By[H[E— > D2 Ry[EE— > D3 By[afE= > D4 KyaEly « DS KT -

*p<.01
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R 9 Ry E A B HIEEE T E Z [ HYAHRH B3y 0.5 0 SRIEK
REJTIRIER Ry 3 > SRR Ry 20 K 40 R - DL EzUf
ST RV FIREE DEZ MR - (BRT AR A IES] - B
# KA - MRCMLM 550 K HO-IRT = FrisEIHY<H
SRRE TR LRI BRI AH A B J R AT (DL - G 5 E I R B
& 20 B 40 - SHIEE T Z [ERITHERTE 0.50~0.58 2
[ > RECERE FRIEATEERY 0.5 -
10 BB AR HIEE I E Z MIRVMHER e fs 0.5 4H
SRE TR ERURy S > S PRI 20 K 40 REE > AR
a1 EIRYHIEE T B2 AHRE - B2 3 (B EE R A A E
A& > MRCMLM AT (5 21 B 25 SHigiAE D Z FEAIAH
R4 SRS RS FTEE E R 0.5 (TR E LSRR A B A -
%9
FUSRE S EEHMEZ EHIAER] (=5 D=3)

et FEFX A ERER MRCMLM ## 5 e P ERE e D2
DI D2 D3 2(1))? D2 D3 DI D2 D3

Dl 1 . 1 1

D2 .53%* 1 53 1 S1EE 1

D3 .50%%  54%* 1 S8Fx - S4xE 1 S6F* 56%*

40 5

DI D2 D3 DI D2 D3 DI D2 D3

DI 1 1 1

D2 .50%* 1 S50%* 1 S1EE 1

D3 .54%%  54%* 1 S5xx S4x% 1 S6F* 56%* 1

it : D1 RyefE— » D2 Ry[ajfE— » D3 K[alfE= » D4 K[m VY - DS Ryfm . -
**p<.01
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%= 10
FEEIMEHEZ FEHIAERE (=5 > D=5)
52N EEF R A R MRCMLM #55( = PR R S RS =
20 75
D1 D2 D3 D4 D5 D1 D2 D3 D4 D5 D1 D2 D3 D4 D5
D1 1 1 1
D2 S6* 1 ST sgEE
D3 59% sse 63 5T S59%% 5ok
D4 5% SseR seee 60%%  sgEe sgEe G . L
D5 SA®F S4%s SeRe STRR ] sgEk SR sgRk SR | STRK G0RR GORE Gl 1
40
Dl Dl D2 D3 D4 D5 Dl D2 D3 D4 D5 Dl D2 D3 D4 D5
D1 1 1
D2 sS4 5% ssex
D3 S5 53| 62%%  ssee Sser ssee
D4 54 ssee sk SgEe SRR S3ER ] S4Ex sgEe S5k
D5 S0%*  SDe 53k S3ee ] sSek sgkk SR SsEs | S)Rk gk sSek sse 1

&t : D1 FylajfE— » D2 fy[mI i~ » D3 RymE= > D4 Ry[a)fEd - DS F[alE T -
**p<.01
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1 BB AR R FEE D (E  RIHIAHRA B Ry 0.8 > 45
SREETT IR LRy 3 > S EIEREE R 20 K 40 R - DL
SRR SIEE T EZ AR - RRTEVEERATLIES -
XA ERER - MRCMLM 825 K HO-IRT A FrigEHY
EIAE TR L IR AHREAH AL B IR H AT (L - S 25 SEIERA Y RE
BT 20 REEC 40 - RAHIEAE ) Z FIHIAHREEAE 0.83~0.89
ZE > REC e JR YA ey 0.8 -

12 BB SR I {E < FEIRIAHRA B 5 iy 0.8 45
SREETTIRI R RSy S > S EIEREEL R 20 K 40 REEF - DL
SRR FIEE T EZ AR - RRTEVEERATLIES -
FEF R A ). HO-IRT R (AT 2 HisEE It
Ry FHEH A B IEE AT > MRCMLM RS 25 <H I AE
FZ MR RS bt e JRYeRTa ey 0.8 > 1 & EE
AT - SHIRE T Z [ R RE AR B EeREAT 0.8 AU -
BRI = B A A B HO-IRT HYAHAT - EEMRCMLM
TP —LE
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%= 11
FUSRE S EEHMEZ EHIAER] (=8 - D=3)
et FEFA A ERER MRCMLM f#3{ D3 e PR S RS D2
20
DI D2 D3 DI D2 D3 DI D2 D3
DI 1 1 1
D2 86** 1 86% 1 86% 1
D3 87 85% 1 8% 86*F ] 88 gowE ]
40 7
DI D2 D3 DI D2 D3 DI D2 D3
D1 1 1 1
D2 84%F 1 g4 ] 83r ]
D3 86** .86** 1 8TFF g7 ] 85FF  86¥F ]

it : D1 By[afE— > D2 Ry[alfE > D3 Ry[alfE= > D4 Ry[aIf&PY > DS By[aIfE T -

**p<.01
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12

FREEIMEEHEZ ERIAERR (=8> D=5)
L= EEE AR MRCMLM ## 5 e PR S e

20
DI D2 D3 D4 D5 DI D2 D3 D4 D5 DI D2 D3 D4 D5

DI 1 1 1
D2 .88** | 89 | 88FF ]
D3 .89%*  ggEr | 91k goFE ] 8TFF 0% ]
D4 .88F*  g7EF  g7*x 1 90%*  ggFF  gyEx | 8TFF 0%k 8YFX ]

D5 B3 Sol A 87H* 1 88FE g7Hx BRFEF 88E* 1 L7Fx 91**  90** Q0% 1

40
D1 D1 D2 D3 D4 D5 D1 D2 D3 D4 D5 D1 D2 D3 D4 D5
D1 1 1 1
D2 Bo** 1 87 1 B4x* 1
D3 Bo*E  84%* 1 90**  B5** 1 B4xEk - B5w* 1
D4 B4xE g5kE R4k 1 B8x*x Bo*E 84wk 1 B3*k Botr  85*F* 1

D5 B3FEF g3kx g3 3w 1 B5%*F B4xEk @5k g3k 1 2%k @5k gSFE g5k 1

it : D1 RyefE— » D2 Ry[afE— > D3 K[alfE= » D4 K[mEEPY - DS RymfE . -
**p<.01
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HZR 7 23R 12 a[{GRHERTA SRR T > HEEm s
[FIER ~ SEISAE T Z TR R A N R S I A RE B Ry (T
XA E R - MRCMLM {55 ~ DUR HO-IRT 5 Fr
it 2R A SHUsAE T Z YA BE (R B e AL (o o
e e Z B GEIES - e H A T2 8haH A
MCMC JEEE » NE RS P RRCE AT T2 8 ey
fffi  BECHEIREE I EHE <~ AR A8 S s EAE A
[58] > AHTER (A EO DOHIEE £ 0.0 2 0.09> FEIELEL Yao(2012)
b FEas IR -

S REFHEAF RS

WFTATHL > HFE T EEEREIE 98 £ —REF A
RES TR Z A B » 2 EE - 9628 - 058 - ARG
FEFRL > HhEEER R 48 T JOUR 45 B > BER 34
R i@} 63 B E SRR 58 BB > &ratat 248 T - [ LS AE;
NZSTEIREACE - B A S IR T By B S 2Bk e A A
FIHIER S (EINET S R B A0 H— 1 H R A 2 T b
FalE S TER =0 DIC (B > (F BB RS o 56— R e
R RS 2 (2 2 BB ) (A e L B % L B A
it SEIAE AR AR RIS -

() BB HHT & 5 RMF RIS DIC 0t &
SIEEHERGE RA T © ERK AR DIC {f
Fy 216387 » MRCMLM Y DIC {8 A 216827 » HO-IRT
{201 DIC [E 5y 216464 > iSLLBE SIS 13 2 - i
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DIC H{E R HERCE R AR R AR R
HO-IRT = » F# F MRCMLM ##=, -

%13
HREEHERE R N  EiAE R
Dbar Dhat pD DIC

R a] FE R 212881 209376  3505.41 216387
MRCMLM f&i=t 213044 209260  3783.40 216827
SR FERI 212918 209372 3546.36 216464

Z) AEMF RESN G S EY - FY AAE S Pl 4
a4 B R
i’ 1000 #4281 98 55— KEH Hh AL T BRI R
[ EE R A R A E R - MRCMLM 53X K2 HO-IRT f&
A B A RERS R 1E - W AR B G5 BhE
RESMER T HAE ) TR HEAMSE R EE P 5 T RS AR

ESEERIIE (1) SREEFERE 14 0 o g

Fral M ER R P (T 2 BAeRE 1 B B R K A R
sTEEGRE I EMIMHBRAIRE e - EEF] 0.99 DLk - ik
14 wTRILARE SR R R EREE R EEF T Sl ER
Y ABS . BIAS fz/NAYZE HO-IRT iz » HI A
MRCMLM f&E= »
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%= 14
B S ER B RE et E RS E bhi
B S RS =X I ABS  BIAS
SR EE 998 124 -.037
MRCMLM #&5; .994 132 =127

it PUREKEEEA SRR D E R EE -

(Z) 2 FHEEF BEN T4 44N 4 Badpld

*® 15 BEHETM 98 FE—RE T EARLE TR
1000 =B SIEER] - FrtisHSEIrY=5 F HEEE I E 2 ]
HITEHRBA % > R 15 BRI ERE XA EHE -
MRCMLM 5 5z HO-IRT R = Fr {5 <HIRE T~ FEI Ay AR
BEHEIT 0.86 ~ 0.92 [ °

PR 12 R RIS R T a[DIE R EFIEEE J1E
fEIRHERA Fy 0.8 » fidm S-S Y REEE 20 B 40 JEH » &
Fe XA ERFEZL - MRCMLM 5 5z HO-IRT #E5 & & St~
A SHIAE T ERIAVAHRES - DL HESR - SRR 15 B4R
AERT B v = A X RH sk RE ) 2 TR AHRE - EPE LFETE 0.8
BT -

Ry LA S — B R B AR SR P Fr L &y
T AE 2Ry R By B R B — [ EECAE EEH—mE

(essentially dimensional ) Fy58E 411 ? £ FE 2L DETECT
F2JF (Kim, 1994; Zhang & Stout, 1999 ) fg E ERHN (A M -
DETECT SRR MEMLESETE - HAEY Ra S m EHY
B DR (w3 m EAVRR RS - ECJREE R F P (i (F L 8 B
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( conditional covariances ) » EF R B o 57 47 By 26 ([ B 42

(clusters ) » [N [E] & — (B BE SR HURRE &G 2 AR IE A RS 82
8 Moy E A FE R EUE Al g E A AR LBy

( Nandakumar & Ackerman, 2004 )~ E.2% m fE 512 DETECT
(B BEFAT & DETECT FYEAR 1.00 B - (058
SRR % [0 E1FAF 5 & DETECT AYEAE 0.4~1.00 [ -
REFEREZL RSP & DETECT §I{ETE 0.2~0.4
[ - ARG ERY % M EAFAE 5 405 DETECT HY{E/NR
0.2 Iy ARAFRHEREAE LB — ([ - A FE DL R $RAG sirt
Package H1f conf.detect pHEUETT [ FE MAeH] » 1521 Fh A&
AEES A BRI DETECT fE 5 0.22 » REETAE ERE
—[AfEERSYE 0.2 AR 0.2 > E o HEsm H AERE Y
(] rh AR T B R A LRI Y 2 [H) [ A AE - {ERET
AE E R — A A% - S EET S E AR T Z [
HIAERBEANE = YR A -
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%15
RS M BRI R RE THE 2 IR A

5= [ SNEIET 2 MRCMLM ## 5

PR R

S B BE B i B A BB B g B X BRSO BR 1

1 1 1
WL 88 90k .
i 8o+ 1 89 87
B 91%* 88%* 92%* 91%+
ftg  90% 89%% 1%+ 9%+
¥ © Rasch E4H K2 e (515 20 SEIRE J1 BLARIE SElalaE T{E 2 E R A BT » AR RIERPEH -



SR~ R PO SR S MR A B G RE 0 BRI RE T (RS PR IEME 2 ELIchTE 143

>\ AL gk g

AEIRIENT7E HAVBLET TR - Bran it AR TeaEsm - M
Fradie S ERAZ YR A ELR AR T [RIve L A RR A sk -

b

- B

(- ) fgm B DU SR S A A T 0 AT Y - [ SEAE
FIEFEREIIENN > SFIRRE T EZ FRAHRE A > DU R

SRR T » BB 1 (RS ST (R
Wik RMSE J% BIAS 7382 I - 1 S0 s 3 (i
FEESBREE (5t 1. « RMSE J% BIAS {EACE » A8 FD)

MRCMLM {330 o HLZ0 R e 20 R, - 248
SRR S BF - EHEEBAE I GEEHE . - RMSE J BIAS
(EAETHE - DU R RS A R - 4R AE Y
FEIRR AR 8 B > RS ZCARE R B HO-IRT BistiE 1, -

RMSE J; BIAS {HHYFRIAHHE BT o R A e 0
BRI RS HYSEE 2 IFN T » BEER RN AR
A BEHG RE T BIRHIERE J1 T2 R B2 Y BE 4 -

=) TR T T EIEEE T IRV AR R A& Al Ry 0.2~ 0.5 }2 0.8
SR IR A 8 S EEEVEE R - KR A
WinBUGS ( Lunn, Thomas, Best, & Spiegelhalter, 2000 ) 2K 5¢
SRR AYfEET - ATREZ EH [AhET  MCMC JEEETR

)
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(=) B HKAGET T DIC f52AY{E » AT LSS 98 55 —K
B op AR R AR RIERI B T R R AR RS
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() HEBERSITER » SHREZEAEZHEK - MRCMLM
5L HO-IRT #5055 = ff & A s M5 2075 4 SEIkaE J11E
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AR Ry 0.22 BB —AEREEFYE 0.2 > EHH
G525 1 PR P 2 RIS - DRI HR I E R ] Bk =l R
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Z NPT ER
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SEUGETEEE RIS AGR A B e B - RIEPUERRK
1] FE R o3 B A SRR RE I B s R e — (B S5y 258
1 o AN EEERN TSR TET - ERERR ) EHE
HERAVHEICHZ R MRCMLM 53 iz HO-IRT 55X -
2T Al B F K e AR =AY o0 A H A2 58 WinBUGS 2K 528
AHY » EERF MCMC AR TSGR (T RE IS8
(EEHIRFHEIH 3 (BN 2 10 B/ NEFAEE - JE R FERT - 207]
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LA THYIRES » R AR R S S B E AV - 1T
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Ye Lang's Perspective on The Aesthetic
Interpretation of " Lao Zi "
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Abstract

This research deliberates about the interpretations of Ye Lang on
Lao Zi. Ye regards Lao Zi as the birth of Chinese aesthetics. In his
opinion, the pre-Qin period, Western Han and Eastern Han dynasties
are the starting point of the development of Chinese aesthetics. He
defines the category of Chinese aesthetics as "aesthetic intention" rather
than "aesthetic theory" or "aesthetic concept".As regards Lao Zi, Ye
Lang focuses on the concepts of "Tao, Qi, Xiang", defining the five
properties of "Tao", which are "primeval chaos", "creation of all",
"non-existence of will", " self-motion", and "unification of nothing and
ens". He also explains the fact that " Tao", "Qi", and "Xiang" generate

'

changes such as " with", "without ","false" and "true", as well as the
development in "beauty", "delicacy" and "flavor". In the end, one
reaches the highest level of observation is to get rid of one's ignorance,
bias and superstition beliefs to clear the mind and allow it be tranquil
and serene, just the clean surface of a mirror without any impurities or
pollution.

Keywords: Yelang, Lao Zi, Tao De Ching, Chinese
Aesthetics
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