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The Current Status and Needs of Educare
Professional Development for Preschool
Educators in Kaohsiung City

[-Chun Tung
Master student,
The Master Program of Curriculum and Instruction,

Department of Education, National University of Tainan

Yin OuYang*
Professor,

Department of Education, National University of Tainan

Abstract

The purposes of this study were to investigate the current status
and needs for educare professional development among preschool
educators in Kaohsiung City and to compare the differences among the
preschool educators across different background variables. This Study
conducted the survey method and the questionnaires were administered
to preschool educators in Kaohsiung City. 950 copies were distributed,
and 681 valid responses were collected, resulting in a valid response
rate of 72%. The main findings are as follows: (1 )Preschool educators
in Kaohsiung City show an intermediate-to-high level of need for

educare professional development, with the need for courses on

*Corresponding Author: Yin OuYang; E-mail: ouyang@mail.nutn.edu.tw



“children’s health and care” being the strongest. (2 ) Preschool
educators’ needs in some aspects of educare professional development
vary by age, administrative position and school size, but their needs in
any aspect of educare professional development do not vary by marital

status and geographical location.

Keywords: educare profession, current status of professional
development, needs for professional development,
preschool educators
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A Study of the Relationship between Family
Socio-Economic Status ( SES) and Academic

Achievement : Using Academic Development
Self-Efficacy as Mediator Variable

Shih-Kai Chiu
Doctoral Candidate,

National Taiwan Normal University, Education Department

Abstract

This study examined whether academic self-efficacy has influence
over the academic achievements of middle school students of
different family social statuses. The research methodology adopted in
this study was the survey research method, while the research
participants were chosen based on purposive sampling. 53 boys and 51
girls (a total of 104 students) were drawn from Grade 9 of the junior
high school section of a six-year high school in Taipei City for the study.
The statistical methods used in this study were descriptive statistics
using SPSS 20.0, Pearson correlation and Point-Biserial correlation
coefficient, Independent Sample T-Test, multiple regression, and path
analysis.

The research results revealed that: 1. there is a significant positive
correlation between family socioeconomic status and academic

development self-efficacy and educational achievement; 2. there is a
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difference between the different family socioeconomic status and
academic achievement, more specifically there is a significant
difference in the fourth level and the second level; 3. family
socioeconomic status directly influences the academic achievement, as
well as indirectly influence their academic achievement through
academic development self-efficacy, but the direct effect much greater
than the indirect effect. Finally, the study will provide relevant

recommendations based on its research findings.

Keywords: family socioeconomic status, academic
development self-efficacy, academic achievement,
mediator effect
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HEFTHRR > TEE T EANATHEE G R aERMFE - HEE R
TERF2 > A AER 7] DU R Y 77.919% » 25 ARPRH
R85 - gL = L EA - - RSB RE Sy 68.64% - #
T MR R 268 2R Pz AR N T8 R  m] AR RS B B iR » [IIE
KuFek st EFR AR B £ B A —ERERRE -
FER AR R E RN E—E M EAE (Cronbach’s a ) /.95
B BRIV —E5E (Cronbach’s « ) 735l "HFHEEE
RTFH.87 5 M ER BRI RTT | 19.89 T aBAAEYE | 19.86 : -2
ETEE L H9.83 Bl T EE(EEEE ) 1.85  FamlERES T &
KEEABRTFNERE -
ARWEIR By e [F]— IR RE A T ERAVHOH > H A — SRRV
HEEETHES - TR R IR - FiEEd T HR[E A8 R
( Common Method Variance f&f CMV ) AV RE » [RFEEEEY Harman
(1967) iy " HRFMEUE (one-factor test) | » AT ERHERAURE
BRI R AT > DLEROAMETTRHL » S5 3R AR 4 — M A T
(general factor ) » AR MBLEIVAERNHE (&)X S H
Z& > PREEEE » 2006 ) -
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=L

AT B Uk iy 7 2UBE 2 AL e 5 2 v 2 B B LA R 2R
& FEMIEFE Ry 105 AR S G5 A Ik 2 BRI Z AT
(106 5 7 22 HZE 6 7 12 H ) » fIBREEHMATITLR - SHHTE
Hem R~ SRR Kbl 22 B ER 0 ERVSAE > PR
RS GRS A2 BEMEES)  AHEEER 104 17
HpFAES3 AN ZEST A

PSR £
(=) FIet R %7

BAE TR RIESSRE ) T ERBEEE ) TR
S B TEARA ) FRHE (AR —) - HHIET S
LGRS 10 204 0 0 REECGHSEN 3 70 i BAR B R i > o7
FIGRES 1 81 2 0 BOiE )y AR 2 20a Y AE BT
P RERT 0~ BUNERE 6~ BT S 9~ S EiE R
12~ “HEUAHEE 14 RE - BRI REE 16 -

RH SR 18 ~ SRR 22 -
Liie SiAVATEL SCRREC I S1te sy 1PN 9 (=
HBEE R 2 E RS PR (R TS 8ERE )
R—WrERBH TR FRSETRL 16 1 - B8 T &3
AR HYRSE DT IRIRER e EehE ) B T HE
H B SR B R B E - N B E B S (T
"BfrEERE ) BT ER B T SEEEE
FERAHERAREDY e EE—RERAR - BEEE
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Ny BCE B LB i - AR T AR A B
FRBRSERY o HH B Ros A EA I - ke (2005) HYBSE
HURER G S T 2B e i & 2% bk
H ARy L FE B AR - BA BRI E R
BRI o RIELAWZEE A " SEERE ) BMEBsE D
FEO7=0 0 MERHGESGE (2009) HYEEE - DL T EEHTCE
&8 EFF (New Taiwan Occupational Socio-Economic
Scale,f&ifF NTSEL) ; HY5355 » RIECE L (E 4R - Tl
A SRR A - T RCER I A E T -

HR TRV ERSEHR - AL ENEANATEEX
RV AU - i E s R eI B - R AR
&G R BRI - G SRR H U A S (B TE R
FEZR FEAAEHA BT IE 2 H » 55400 Bl SRR B R
INEE RN L& BCE A F5 8 - B E S AR i
(Rl I SR SR TIENES S RER: Y e S A =L SGRNINES
B S A T AR AR EERE (p< 01) > BlEgal

(2009) HYBAFEAEIRAHIE - RILABHITARE " SR REHHAEHT
(AP ST ENESE=EeR vEaY e STURIVRIEE SENL AC=R T

(=) FEHE p Ao

AT ERE S H B e 2 R B R = S
A (2004) FragfEny "B ESE HEUEEE R (Academic
Development Self-Efficacy Inventory - fijff ADSEI) | £/
SRR ARRR T IRLAE 0 T | SIS



76 HEEEE HrUH

MBS0 ) WIS 6 (AINTEE— %) » 43t 20 [HREIE - &
P B T R 07 (BFA) > TR 7 LA
FEE LR ] 77,919 » i HLARSERILE 5 B 157 BT
R - B ATIGRFTRG s as R A TAE L B 20
TEIREEEY 253 AT o -

(2) #Es3

SR B EIG - IERURE A E TS G5
A » DRI R BB % SR — JOBL R B A
WIFEATERSE R - SR HIBREE R 105 B4Epis
B G S TR - B R HBRA Y
4 TR R R R P S G AR > S
SRS A L 2 197092 N » (3% 4R RE B P 505 & 5 41
48 ) B 243564 I 80.9206 - ELAT RN o HE
5T R E G o RS TR
S e 5 L SRS TT R » R R (A~ T
B (B), BT I (C) ) =S40 - Hrh sy e -
HTHELL B 2RI 1506 » BECE T HIBRATHIE LL 2B
{19 2096 » {ESCHIR BT ESIRE » 53 ot N4
B , -

S T SRR L B A TR B 75 - 55 AR
(A) SERFLISH A+ + ~ A+51 A SRR » JE6E (B)
SR AN B+ + BB B (5 (C) B4R
S PRI = SR R I T %
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71 > VESCHITE—857HY 0.1 53 ~ WERITHY 0.2 73 ~ =8horHy
0.4 73 ~ RFPHE NN ZE /N8R HY 1 57  Tmlor Ry TR, 35 55
FINEAESONSITH 1 o7 > #8597 Ry 36 77 (Mg 2R 3) -

AR

BEFER AR A a0 1 BAEFGILOIEE (51%
vs.49% ) - FEEGTEE 7 28T B REER S - SCRBE TR SRS
FREURy 13.42 > AR Ry 3115 > SRR B - &9k
BB HE | SRS PIER 13 0 B R 3.196
o HREREEIRE - FRG B _HN A HEEE > BURICHRER
LEHFRES SRR - ERE LRI EEE A -

SCRETBCEH LIS BOPIT Ry 3.23 > FRAEZE Ry 1.443 > BESIAVER
SEMAE RO Ry 277 B4 Ry 1.476 > (RIGE%GE (2009~ 2015)
o3 HE > WERIE RS el S IRFPIEIR - S53R SCRIA ISR LT
HHEA= Y BB - B G R BRI 2 208 S B E s A FR BOH
1% > BEAERSERI T TAEREME AT EERIBRE IEAHRE - IR e
(LT Y ERAE AT > FPI(E R 1577 » FREER 4.137 > 35
PR FE AL AL F 1 B R PO 8 (AN 8k 2 2 4) > ABTFElE
KPR REA AT AR Y S — 2 =4 LBt &
Wy b B g PSR R RE (52D - FRRHE ~ =P > 2014) -
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=1

SRR &SRR T

WA | E® (EH5rEb) TR =
B4 53 (51)

A 51 (49)

R 103 (99)

B 1(1)

% 13.42 3.115

%]l

BEEE

1S5 13.00 3.196

RhZE iy SO 3.23 1.443

BEE 2.77 1.476

(BSR4
+ 15.77 4.137
BEEIREEHIL

K
e

R RN E SRR g R R P AR ol 2
okl B 4 5%

S A FIEYME R 73 Bl ST B ER SR At B ER S S i 5 PORAE HE AT
ISR > 32 2 WSS RS > BARFSEREN SR A - B
REEGGET DHVERE | EIRERET T R BAERSE - (g
HLH AR PR ra i A BESET IR T faie > 838
(ERHER =R ET ST LAEE (1=2.958 > p<.01)  BURE
Cohen’s d = .58 » “PHHHERERPERCRE | (HEEREEE
BHIESEER Fter B Qe EmR BE - BREGET ERVEE

BUNB R RA VB AR » LA SRR ZIREN SR - A5
HER AR E BAENERE eSS LA HEpR HER
FERIE ) FEERSR RO ML SRR H B RE Y P15 AR AP R

it

pil
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AEMASET EHZER - BREBAEHESEAEAGER - Ay
SRR ELAEFEAFER (EL) ER L ERTEEIEE
L KRR B SR O A AR 1 1) 22 SRR B ST 45 54 [F] ( Fischer, Schult,
& Hell, 2013 ) »

=2
R EHAERIEESR st AR SR R B BRI iRt

Bk B

by E75°8 X B Ean BA fEX BEYAE

(FEs) (FEE) () (s (FEE) () (FBEs) (FEEs)

B 17.00 3.23 3.13 3.19 3.77 3.23 0.46 89.68
& (7.37) (1.63) (1.68) (1.59) (1.56) (1.63) (0.19) (17.47)
L 16.00 3.39 3.31 2.39 3.31 2.98 0.60 90.69
&

(5.81) (1.47) (1.60) (1.59) (1.27) (1.30) (0.17) (13.85)

*p < .05~ **p< 01 ~ ** p< 001

S RHEARGR o FRE R SRR AR E S et
ARG

% 3 BHIE AL - SRR H POREE - BESER
KB R RATE Af o BT DASE R SR A 1L S {1 BALER SR it A
BEPEEERE /K (r= 313 p<.01) BIREEIEMHE @ M
J& B B RE BLERSE plol ($BAR Sy ) WYMHBEME R B E K (r
=.322> p <.01) > JREHMEEIEMEE - (B el i B8RSR
RCEEHYAHRE T -

E AT AR > SRR AL i B SS9y
REERE R HERBLS R S 2R E 1Y (R IEARRE (r = 251~ 334
p <.05): E2SESR e B B AE A B B R R R B2 AR - H R
B BRI IEAHRA(r = 231~ 322 > p<.05)
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BUR o e (L 8t 7 BAER SR S8 e 5 BOMRE B B R SR Y B
HNE - Bt &t SR SCHYBE (R SRR - SRR B HSRE
BB RO EOH Sy - (EEBIVAREARE » (FEE IR E=E
SES EHIRE - BURAVIERIRE I R EBHISREE » ERdeftrIE
SE AR~ ERRGRAR I B R EERE AV TR - B AR 2 1 A
= REANEIRS %= - ERIRERAE G ERIERAT~ 9% 1
BERRE TR - PR T E N RRAAHIRRE - R ERE
S EEG(ERGFTRFFNIMES IRARAYZ R - BUR s/ NASUE
MIPER - IRIEE P AE B B SR S e B B AE B A JE -

=3
FREAHEHAL - B S I B A SR S R AR R ST
R B
HEH wiEsy B ¥R B2 O d® AR fEX
KEHLEHAr  313%* 265** 270%* 251* 251* 334%* .040
BB 322 302 231 187 351 322 270

*p <.05 ~ *¥*¥p <.01 ~ ¥** p < 001

i*?&ﬁ@%&??%ﬁ%%ﬁﬁﬁ?ﬁibﬁgﬂ
< %
7o

% 4 IR FEL A 4R SR SE R AT TR T - 4R
oy Sy ISR > SEIUEER RS - (R IETR (TSR 2 = 4) - 8%
BN RS SRRELE 22 A 0 (E2ERER 21.29% @ HE=
PSS —HANFRIE S 22 fi 0 15 37.5%  B—FRNIRER 4
15 3.89% -
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BURABITERIRR A S B T EEPESR (75% ) » 1l _EER&aRA A
(22 ) XGE TEEREIAR (4 L) TTEiiFe Ry
AL B FI 5 -

F=4
R EETH KK i SRERSE PR A T AL AR T

HEHEHAr Fg EB () P9 s HENHERG

FEIUELR 22 (21.2) 21.18 0.85 B =] 234

FE=B40 39 (37.5) 16.82 1.37 Rk

p St ¥4 39 (37.5) 12.87 1.22 N ERER

By 4 (3.8) 4.00 4.08 L
48R0 104(100) 15.77 4.14 -

ENTIETAVRSETIRESeSEaS: ol IMn e SHANATEL ({0 RIS RS
iz s HYREFETE o R VU {E Ry 52 1L A (i BLERSE Bt Y AR 7y
HELTHIN T2 BB RN [E A TR SRR BRI
HHZER - HUETEREEEERE - ESREUR Levene 4
sTE Ry 0493 > BIEME.688 RS FHRAFREN: » e BRE
ARG - NS LU BRI T 2 BT TR E -

PIRESTIRAZR S Frr > SRR E AR E/CE > ToRIESR
FEFE AT AR AP BRI L FE AR B 7 5 NI4T SR AV EL
B o BRI [F AR R RS -

*5
KRt A SRS RRA VR E B T

SFITR BHHE  BI¥IA F EEE
8 551.799 3 183.933 4.601 005
N 3997754 100 39.978

&ER1 4549.554 103
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AHFEER ] Scheffe JA#ETT 2 B LT > FEHFNJE Scheffe j27H
AR ZEAN A FR > HIZIPSE MR (Type [ error) YA
R - SN Ry 23RN > NIEEFR 6 DI YR IRy
A E IR RS R - SRR IE L AT SE VU 5 —F R A
HEEER  HSEREAEEERR -

et YA EAGESR - R B PEaR L T g b EE PR AR B SE B
SLE AR  AWTFTAVEE R R R S i BB
it MEEGEAFENAER  HIIEEE SR EAHEERES
(BB SRR A AR R -

#6
REETH KK i SRERSERURRY S B EL R

Scheffe 5

! ! iR (1) PRRaR
E=ER 3.6906 1.6859

FEVUSELR FER 5.9367* 1.6859
E—EFLR 7.5636 3.4368

s sy - JarESY
*p < .05~ kkp < .01 ~ %Kk p <001

o RUEAL SR B EF R p Ari h T olck B 5%

PEE R o AT 4K M (i BILER SR S8 e B P RE Y 4R I T R R
SR NT - B [FIA SN TR o RE VSR S 45 e B TR BE 2 A5
AR - TR RYFEIEMHRIE - MESREUR Levene &t &
Ry 2.817 » BAENE/.029 » ZEAF /KA » FoRSFHREAEE - A
MEBERBMEERX  EZUEREREMHEN BRI SN
Brown-Forsythe #E{ T8 B 5747 » i85 Tamhane’s T2 f&7E)E » 45
REUTH S PIHEIY Robust e RZEEIE CHERY F 73fic=.629
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p=.648) » fIEEMHEITHR IR E PAE IR LEEY - LA IR BLE KA IEAE R
RIE (AL - 2011) -

U [ R 11 &8 i S 4R B2 2 38 B B PO W R A A 5
RN BRI RE R R Rt 9T T BTSN A (E S BE
BNAESNT > FERELEHAIEY - et EEARE AR
H - {EH " HAREE ) EEREETEERER T AETE
75l =] B E E T RE A B - ELERAY [ E L Boureidu 2 Bandura Hgg
Y B8 2 e P LK, - L ECR [B] 22 e 1k 4K (i BRLEB L 28 a2 FRAUBE AN 2
FLAHAE -

I ~FFRFRAomic Lo B4y R B A 4T

FHZR 7 AJ LA > AR SR SR B BORRE A S o i i e
FA4E (90.69>89.68 ) LIBILEA T fe g B 2B R P BE R
t{H7R-3.25 » REEGUETEIENE - BURBE LAAES SRR B HHERY
PGy DR GEREE RN SURCAE (Huang, 2013)

=7
AEMERIBR SR B RSV e T e B R TR
SEFEETAEE
{E% (E54th) S8 REE
B& 53 (51) 89.68 17.47
A 51 (49) 90.69 13.85
4EF 104 (100) 90.17 15.73

% 8 AT 2RV B SRS B B E 1Ml o BRI AR S T S A
BRI - SR A MEEFRTLL T HEENEEE ) AP ERS
EEF20.25 73 > HAOE T RIAREE | #718.09 73 T AHERETE Y
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17.76 53 > VIR EVEEE ) B 17.29 77 > m(RAYE T BRENIESETT
i 16.79 77 -

BUREAEAE T B EMESETT ) (VB RBREERA E  ITE T
[EVEEE ) Bl T THEEGTEE ) EWRAISE - SR AR AR B P B R
BRI ERNHVEE - (HE Bl =15 &R0V E FEGEE - Al 2B
=K ICEBHIAEAGR - —IEENR DV BEE A NS - %
EFCEEAN T H Sy ) B RN T RIS A ) VR
AR DSHEHNAAR B - fEE H CRYTH R BRI SR E EEtEA
A - NI BiRIK - DFFEBUR IR R BE S ACUETER T 22
ERSL - EHREENRE I AR A G = (R HI i -

EMHRB o ATsR e > o ERENVHRE GRS EHE (r
=.550~.837 > p<.001) - H "HGfE/EH , B T S2ENEARTT )
HITHRA (AR S (r=.837 > p <.001) » BEEEEAE EIEAHRD - T
EVEEE ) ¥ Tt ) BT TR ) RS AR (r
=.768 ~.749 > p<.001) - BEUR " FEEHE ) EHY BAC=(#5T ERAY
B m ) - (BER T AFEEEE ) HER T EEE I ER
FEEAERE (=550 > p <.001)  HHIEL ATAIE B B HYRE S EAER AR 22
EE PR S REEAHR - F T LAER -

%3
R SR SRS S BRI SR
BRERABAIES R
WhEE T WERSE ASE gus
(;gil) 17.29 (3.70) 16.79 (3.96) 18.09 (3.62) 17.76 (3.59) 20.25 (3.08)
iz;;:ig‘; 1 837wk 749%H 768 %% 550%%

*p <.05 ~ *¥*p <.01 ~ *** p<.001
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B SR i GUE LR SRt 8
235

N Ry B2 Skt e H PO BRI R AR | 73 B 6 470 3265 20
{ERETH > NI BT By 20 53 » Jiaod By 120 73 o ABHFELL 40 73 Ky
AHEE - RFERSE SRR B PONRE RS AE A ~ TPASRE A B R e =
H CAbfF ek 2 22 5) > HARLERETANFR 9 -

SR ERGREHY A BUIAA 1A Bl ch BRI RE Y A B S
Of - @R mEsE s e 5 PmEr(EREES] 85 A > (G=al A&
[ 81.7% > ELZEREHERY-PH9 &y 16.92 73 - TRGAEAHAY RS 19 A >
i 18.39% » EAZERLHEAN I By 14.67 43 - DI E & & e
EEY By 36 3K - S RE B E RIS &5 —F AR B
FREEAL AR — 177 BURELSE SR B B eI & R ELER SRR
BRHAERE FTREA = > FRAE R N ARAMRE AT RS s (8 mT RETE -

FEAHBA e > IR Ry ER SR S8 e H BOSRERY 74 E A iR
Ry BB > HaOtE bR CITEIH > ESE R A B T
LR A RHRE o3 A B DABR FRE — 25 IAHRR ~ 7Rl = R > =k
TBRFER SRR B HOSRE T LU Bt - f AR - $5REUR
—REJTARIRHR R E R ERE (r=.13>p=.1841 p=.137>p
=.165: R=4= 131> p = .184) » SEE N [FIREEHYELSE SR B HAK
AE > BAERSERVHELAVAHRRSRIETNSS - SEREBIFEX TIMSS HYRFEESGER
SEIR TR T A R ER SR R B B (B R AR - 2R S Eal
KB EEREBRAVEE RGN > R ERAGER - (IRHREN
HRASRES -

oo
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%9
BB A R 4R E T
BESEEBRRESSL HER (5ath) S s
=3 AEMH 85 (81.7) 16.92 6.85
hRURESH 19 (1.3) 14.67 5.38
4R 104 (100) 16.51 6.64

HERRA FREEFROVE e G A =R DETAEART
T E A [EIRE 4 E2 A Y ERSE R TP R 528 s S8 PR S e 2H Y
EIERGREE NS I R AEdE » (HEETHAERER ¢ (R 1340 p (H
Ry 184 » REEFAZE AT -

BN e sl AV SR Bt 2 SR S T VR - A [E
LIRS H IRV R B AN ER S ER R HY Z=5R
B A SR 45 SR — 20 > RIERSEEE I B BN RE LR SR BORt I AH R 2
FE AR » (HELB LSRR SR AR (EIRZE > 1999
FII5E -~ 0~ FH 1999 BE - ¥E - AEIE - g 0 1998
#7&% 02013 s Bandura, 1977,1986; Catalina, Stanescu, & Mohorea, 2012;
Galyon, Blondin, Yaw, Balls, & Williams, 2012; Weiser & Riggio, 2010;
Young, Hyuck, Sunyoung, & You, 2012 ) °

= S MEBRFEp ARG P A BT ok a7

PEE LT YRR > {(IIE Baron B Kenny (1986) Myt
BeU R BT T o AL A (i BLERSE R AR AT o A T R JE
et R EEE - T ESEAL ) R REE - AR > 40
T 10 - SIS 1 L AL (T BLERSE B (S B (R B 313 (p < .001 ) -
BUNRIE L PSR LA RS IE RV 2 - SR 313

(40 2 For ) » BEE TS D BRA el -
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=10
R REFH LK A B EBEE B BR A B T
REREEAE LR .
E5a0 B> e E Beta 55 e T{E
HH 8,582k 2.462 3.485
RN 503%%* 313 151 3.329

TR
£p <05~ *Ep < 01 ~ #% p < 001

= J13%*% N
B ERSERIGHE

\ 4

AR aRASEAA

B2 FREAS i B SRR (R R [

B TSREEAASHAL | R I D T R TR
B, TR A BB 1% 11 - SR RRE LS )
SRS EE.013 (p<.05) > Bl—IEER 013 o BRFRE LS
7 S5 TF 1 B AR OB » TR Y B D B B
BB - EAFRAEABREME M L R R e 5
7 Sobel(1982) IR IMRER » ELHEME A= BRIVMER 4018 3
%= 11

FEErL i BIERSR SR B BB AR EER A
REEEARE FRELARR

P et Beang  Toe  TH
B 89.170%*%* 6.137 14.529
FREEFLEE AT 640 013 323 1.98

KB - BRI B B
*p <.05 ~ *¥*¥p <01 ~ ¥** p < 001
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e = .013*
FRELH AT A

A 4

SRR B e

B3 S e i B R S S8 e B A REHUTE R [

Baron Eil Kenny (1986 ) 1M g BT s 1% — ([0 B2 12l
B T REEAL AL o B T RE AL B
FERRES R EIRAEE | R AR 0 DL T BRSO | ik
SERUETTTEN - 205R 12 o SRR REL LA IR ER 580 /5.308 (p
<.001) > TIEEZEEEE A AR VKRR AEUR.317(p < .001) » FE R
R o BUNZ R A (i BAEEE 28 i 1 TG By [EIE e B R
PEAIERMNFE > HIEHIZ A S R RS %8 ( 8=.308)
INARFZERI RTS8 ( 8= 313 ) « H A SRRELL AR AT BT EEFE R
FLOYEHERER £5.308 » FETHEER R F5.013%.317=.00412 > Y& 4 Fi7~ ©

BN R RE AL ACHU A BHEE SE R Y BB KNSR AR
RURE e B R BRI BERUR » B T R A S B2 S Rk
B T s A R R 2 3 A TR RE W a2 B T o
{¢¢ Baron B2 Kenny (1986 ) (a4 » AEE/ER T S5 th7 ) B
HREEAL LA & KBS 7 IR B SR [t A iR R e R
HIRIUE/DER oy R IE s BB S ik, -
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%= 12

FEErTEHIAT B BRI B BORAE - BRI R AT
REE(bRE FER(b(ARE

L5aN - TAESR T &

st B > fhEtHE Beta 43 fit R f
Y -3.368 4.086 -.824

FRELH AL 494k 308 143 3.454

B N % >

;%%;Fzgﬁ 1345k 317 .038 3.561
/)&Hb

£p < .05~ *FEp < 01 ~ **% p < 001

/ffi//* S 5 R [ BRAAE \\\QZif

skeksk
SRR =il B

A 4

4 REEHE B R ER SR e 5 BONRE R BB SR A R R [

T~ A ek

-~ IwmERFREY &
(=) 7 b Ripbigy mg s FLARIT LG LE?
¥ BHSTAS R E o RE L A BB SE R R
TEARSEHYIEAHRE (r= 251~ .334 > p <.05) » fEE{ESCREE
BUEEAHRR - H BN S R EU T HIEE RIS A B R E
FEEEHN AT SR 720 BLER SRR AR B 2 - K
FEALEEH AT Y S - HEE S E O A s B LR
Hrp g ISR AR B H AR R I s B R TR
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(

= WMot — S E - Hisenvss RELE L SR AT
RHAHTF (SREEBE - 2007 5 PR ~ =3 > 2008 5 R
K~ =58 0 2015 5 & 74 » 2003 5 Coleman, 1966; Howie &
Tjeerd, 2003; Kiamanesh, 2005; Sewell & Hauser, 1976 ) -

e REER I ARG - RIEELT L 2= A E(E ST
BLOREAR » ULBEABITEELR » CRIVEETR - R
RS A - W BE 2 R EEREHR
MEASRIVIER - R EHY 7= e T AR E EE AR
IRBEHI AT o R BT AR S ELE VDR - TR
FEPEAHE R » BTGB R REME - BT ORI AR AR
FATENZR - gt g REhny EEA -

Pl REARE R e F A4 > FEEFE p A £ F LG
A3 7

v I RAS R SR FE AT A (i BLER SR A R B K
REMIHVAHRA M SR - (EEAMIIIVIEMR] (r=.04>p
< .05) - MERTZERZEITHIGE RIS H Levene &zt &
Ry 2.817 » BEEMEF.029 » ERBAZE /KA » TR FERMENA
[EE - REEWE B BB EA R - DI REEEA G
% Brown-Forsythe #1788 B2 5747 » {5 Tamhane’s T2
e BT E » SRS S P Robust I E REH

CHrery F 7yfic= 629 - p = .648 ) » STLHE T fmE R 3%
ELi - TR AR REL AT YRR - ERSEEERE B HOANAE
R ERARRT DB ER > SRR LR RN
KT
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R A 7 BLER S IO BRI 2 BP9 — DAER S e B POsaE B/ 8 91

ATREAY R RE T SR S B P Re Ay T (E N ATl &
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A Performance Comparison of Test
Dimensionality Assessment Methods

Yen-wen Yang
Assistant Professor,
Min-Hwei Junior College of Health Care Management
Bor-yaun Twu'
Associate Professor,

Department of Education, National University of Tainan

Abstract

The purpose of this study was to investigate the performance of
four dimensionality assessment procedures, namely DETECT (Kim,
1994 ), NOHARM ( McDonald, 1996 ), Parallel Analysis (Horn, 1965 )
and HULL method (Ceulemans & Kiers, 2006 ) , in terms of their
accuracy of identifying the numbers of dimensions given by different
multidimensional data sets. With the manipulation of the number of
dimensions, the correlation among the dimensions, the number of items
per dimension, and the sample size, simulated responses were
generated under different conditions, for each of the 100 replications
per condition.

The main findings were as the following: Firstly, when the data is
unidimensional, DETECT is not able to obtain the proper one-factor

solution. Gor the two-dimensional case, DETECT’s performance is not

* Corresponding Author:Bor-Yaun Twu ;E-mail: bortwu@gmail.com
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good as expected due to the fact that some of the item response data
was not generated to be within-item multidimensional. DETECT
performs better in the three-dimensional case than in the
two-dimensional case, because the item response data was generated to
be between-item multidimensional one. Parallel aanalysis performs
better than than other methods when the correlation between domain
abilities is less than .3, and DETECT and NOHARM outperforms
Parallel analysis and HULL when the correlation becomes .6. For the
so-called 3d1 data, in which the item response was generated using a
M2PL model, but all items point to the same direction in the latent
space, all methods give similar results as was the unidimensional case.
Secondly, the PA and HULL outperformed DETECT and NOHARM
when the correlation among dimensions was 0.3 or lower, and the
DETECT and NOHARM outperformed PA and HULL when the
correlation was 0.6 or higher. Thirdly, as the number of items increased,
the accuracy of identifying the numbers of dimensions was also
increased for all procedures. Finally, sample size seem did not affect
NOHARM, PA and HULL, but when sample size increases, the
performace of the DETECT procedure improves.

Keywords: dimensionality, DETECT, NOHARM, Parallel
Analysis, HULL
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FHE® McDonald (1996) FrEfiygg/eEiEir - AR 2
FA—{E BRI MIRT FECAE 72 A B fm S L AT 7R
TR VEAT BT 7 s IME S AIEUE BB R =S
AIE BRI R U FETRYRE % - S (Ext2 DETECT
REFP A28 I AR A2 AT R A [ S A AR E 55 -

B b DETECT ZAEZ (S ZEfE - Sk —{EE
RS B A I 205 R R B F—(E 7 = > B 2A
BESIE N EE M EEE4H - DETECT YIRS ESIIE 5
[ B Wang (1885 ) 2 £:H84H & (reference composite ) &
MDY - (HEEEEE ZE A HER (Reckase, 2009) -« T2
FHEFER 2 G 2 R —(E B —mE IRT 7
s o BB TS EIRYRE D RS - ZRe IS ER B2
% (1] 5 22 [ 25 (8 R AR 2 IO RESH & 7 [\ (a8 AR
[y » #£ DETECT tFirfst P Y i A& U7 [ 2 sl b TS 2
NEZTBEA R RKLEE 0 BiJ7RAYFEE (Reckase,
2009 ) - 5 Rr sE 1l e (0 8 U7 (A2 W52 2 SR A HE 8
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2 > 3% R Zhang f1 Stout (1999a) » &€ N/ RH DETECT HY#t
Wi FEE E Reckase (2009) Ay o

DETECT {5812 HABESE5E £/ EZE M (complete
latent space ) 2 FEARATNIFEALE -

6, =w0'=> wo, (6)
k=1

Horr w B EZE [ om (B AR 2 HEE R & - 0, AR
ERVHEG TS - S EWENEE(LE - FiE 0, /R
HEEG 1.0

DETECT 27 E T1E 0 ZEfihaH & 8 FEn 77
6] | o RS BRECE TR BREAE I DA KA ERY [ & w 7T
ZE > R w R TRANIEE EEEE > AT
AT Z T AR E TR A SR HSE] -

*
Wi =CZ

i=1

Hepw, B2 w —ETE  c ZRERNEE > DU
0w Y FERy 1 > k B ERHVEERY - P(O)E 5V | HIsE
NE BB > m SRS A LR RE b o B[R] (P e 2 ) (T

FEE{T DETECT f23Ukf » —BatapTAHYElER ey
B — IR (E T4 P = {A14s,....Ag} > Sy EIHITHE
(TR EA RS - EEslE TR ]
HIbFFe & HIETAE - 802 H DETECT 2B EhiktizK -
DETECT fgfit 7 {5 7] j%5% " DETECT f5#2 , {HiK
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{ERVEUERE G HEN 2K - DETECT 5£E Do(P)/Z i = UATat

XSS
2
D, (P)= WD) K;(k 5,(P)E[Cov(U,,U,16,)]  (8)

Hr P e L EIsH & k 2 ER
8o i K1 j BERERE - T UM U2 H G5 0. ZFTRE]
BUERSH &80 H

1 i,jed,

s (9)

é‘ij (P) :{

WIS i 5 2 A [ —(EEE 7 F&  (partition) HF -
SMER 1> WREMEEARENSEET - o BRI -1 -
EHE T HERBERENEES R - SEEEL R
D(P) > Fy53 &l P T BRI DETECT $54E | » MR HLFSIERY
EIAE AR BES B P o (I P B E A

(8) FrEtEEEIHETE - 100 (Roussos & Ozbek, 2006 ) »
LUfsE DETECT $51EMELE 0~5 Z[H - 4777 [SEfefe KM -
Kim (1994 ) DLz Jang #{1 Roussos (2007) 52/ DETECT
FEREHVER | BEERE; - AREEREERA RN F &
M FEREHVELE 0.4~1 ZEANEA P EE RN ZEENE K
I~ 0.4 BB R B TR 2 55092 (A 1 %5 & DETECT
FEAERVE(RRY 0.2 » B F 2B —mE -

% 7 DETECT f5EERAYN » iSRS 555 MR T W (E &
A FEPETEE « {2 DL DETECT 510 EAZE K
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FRERY » BORIE PR R o B AR A - A= (8) /Y
Dy (PYEA ALY 73 & 2 S — (B AR TEN » A
FITEREA) DOP YIRS Ry D = BAALEE —(EEEA > D)
Y BNE IR E - AEARIE S (EEA TS 2
HE - (S AR ERAGTE DP) > S {E T
" 208Ky DETECT #5#% > DA D F/r > iERI{EMEAVELE
Fmax = Dyer / Dimax 157 Ry 558 bl [ FE PR HOFE IR » 201 Fimax
AVERELTHY 1 FonH R ERA AT &R 6y 7 F &2 AH [EHY
X% DETECT V&S RERER © AR rma FY{EZ/N
iy (R BTS2y 7 Fl& 2 I EH HYA [F] - Zhang A Stout
(1999b) 58 K/ N rinax EARERAE D BIEHVSEE TR Fs
PSR 1Y > SN EE R A) gE Ry A 3 B — m FE Y
(essentially unidimensional ) e
4% DETECT JPpGa i o B/ EE - B HIE 7 &
AR LA SEB B E R IERY » A2 Fl&E 2 5
AR LRIy R Ay - NI EIEM T IE « S5k
EHISAHA 7 EER - w] DUE Ry oo — (B FEMEAVHE IR - EIA
TEIEEAH fy IDN $55 - AR BRI 2 [a LSS —(E R EE 45
R — s - FMIFTIH Ay B B A B R RS
FIHVAHEE—2Y - AR REVERETR 1 -
Zhang A1 Stout (1999b ) {737 1 i {5 #5 BT 52 e 7
DETECT HYZHR - M558 E AT N SAT IR - FEHF
s 2 VB AE | 8 R A 51 ORI B 2% 1w JEE 2 S R AE RS
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DETECT HYZRIFAE 4 ¢ RIfE & AT (ARG B SR BE AL
> M58 B DETECT Byt RV R A EHBINY > A
EAZR A DR E E FE A EE 2 SRR - S AT RGBS
TRV RIS - DETECT fefriyieR &b IHItHIREBEE
SHEE R DL s e P AR B AR YU - AL - FEE USRS
AEL A S P AR oy 2 B ] EE O -

(= ) NOHARM #2 &

NOHARM (Fraser, 1988 ) & (il B =\ A I 4R 14 A
Z 4717 (nonlinear factor analysis, NLFA ) HYJ574 » 2%
[ RS ey E M IRT A8 =8 e 2] 5l oy SO fE
McDonald (1996) A= &3 47 7774F% F NOHARM Rz -
72 (A2 = e 282 PA— (B RE S T A = 2k i i sl B S FE AR
[ - HIE EENEEFEEGTEREPERN2E - M
—(EZIAARATAE RES T MIRT #HE P © McDonald
(1996) SR RAE REMAHIER T » —(E =X 7892 TR
BAFTTHEER - EaHEAETE2 T - NOHARM
REAE S R 7, DUk [FIRE S B &
re 2 e, F GRS sUERTE SN G /EHESR
(fign - (A = EEUERY S ) WoRH A E] > (R
B o R HY 12 WY ERF (R BUH & A S R U 7 B~
BN GARERCE 2[RI phi #H[EE (Reckase, 2009) ©
DIFER AR - BREE MIRT 32 2 1H00T
LA B (Reckase, 2009 )
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e a0’
P(uy=l|9j):z;)ylphp[ ana'] (10)
p= i i

Hermite - Tchebycheff ZIEY p KITIE » yip i | 2518
2 p [EPRAVERE - 1 P2 6 VISRl - 7B L
HFEZERIUIHE (Bl p = 0,1,2,3) » s BRI A HE A {5
sPRESI A R R SRR P IR AL (10) 2 - DL
o 0 HETTE Z FAMHEEE - ARSI FERIEE
TILIERARY - Al P2 —{E B TRERE -

2]/ JaPa + HlAE (10) o hy (o)A PO{EIEA

2z
BB h(z)=1 > hz)=z, > hb(z)=(-D/V2 - fI

hy(z,)=(z)-32,) /6 (Reckase, 2009) » 3RH i ZHE > (k

sMEFRAI (10) ZSZH—1H >t

A d,
ﬂi:}/iOhO(Zj):yiO:q)I:\/m:l (11)

[EF & U | A0 & B (ERCH IR Z hEtHE R

L e aPa; ’
ﬁik_gyipyjp[m:l (12}
iz sl RE 2 ¥ » NOHARM /] T ARAMERT iR/ NP5
% AR AE (13) iR/ ME
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SSik=Z(pik—7%ik)2 BT, k (13)

Hep pu e EIR ERIFFEE § A kLR - A

i/ NP TANL A B R HEE &R 5t E © McDonald

(1996) R {E A m (8FEEAZ RS EIRE A
SEOER > SEIEEHAGITRI TN Z Y

fi=2[nn-n] ZX(r; ) (14)

BB E R AT R Z B ERAY S
=2[n(n-1)]" Z<k2 7| (15)

HeE A S SR ERC S > Hpon BREE r a2
g 7 BB 1 EE( /, & )(E T ZR - McDonald 1 Mok( 1995 )
LUK McDonald (1996 ) (s FERE ER ZE oA HHVE &
FEFEREAR i B HIET . NOHARM  Fifs E R E & < AW
& ° Ay NOHARM £ &N ITAR AE T2 8hE T
E— 7] F Y8 & S $5 1502 Tanaka f51%

_ . _Ir(R%)
Yus =1 T(Cz) (16)

B R 27 EIE - C EEEAH LS BEE -
Tr()YRERIERERIEL (trace) - IS (EFEFREDL—EREHRE
2 Jte 828 B R B — (BB Ui A iRV EER ( Tanaka & Huba,
1989) -

BEPR ] LUF P78 22 (E X, Tanaka FEASACHIETE =Ry
AT - sh= IR UHEEt F s > HEAEMS > 2010




SR [P 1A B 137

T AFE o AL Gessaroli #1 De Champlain (1996 ) #gH—{@
#TI-K75 (approximate chi-square ) 41450 > FZR G & HEEC
m &= & MIRT (& M P e SR LB R
FHAEGZ TEZEZEFRO0:

n j-l )
2 =(N=-3>> 7% (17)

j=1 k=1
Horh N B AR 22 R j RS kR e it

S Fisher 1y Z BRI EIMVEZ VT - AR
NOHARM i@ R MERY » & R S B R HI - Bl E
Tt BERAHHE RS- 1) —t ZRFG 7k Hf
t=nm-+.5Sm(m—1) > n FsfB8 > m FylAEH (SNZREED -

(=) PA

TEFRREMERZ TS ERZEE I7A 24
F—BUE BRI EZ — AT (Zwick & Velicer,
1986; O’Connor, 2000) » FHERZ TSR] 55 > PA 1Y
TERCA —BHR RS » £ F/ZH Hom (1965) FHEt
(> B HILERERBIE 2 I Kaiser HYRHEE AT 1 1 Cattell
AT 5E 395 8 25 WA e 5 )25 A R 2 s o 2 LU R = PA
BOBEGBLIE R T (PCA) —HEfER > #55F PA JERE T
BRI ZE 3T (PAF) B - ISREEARERITRE m (EILERZE
AR IE > AR 4 - PA AVERSREE B i AR k) 2 ek
MHRAFEFEFTS SRR m (EREE S K7 B B A HEEE
FOIMHE A BB E R TS 2 R R m (ERHEE - —8eK
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st BEREREEEE SR > AR -FEERIEE
A — R B R - DIETESS 95 B 8y(E - HAh
BAEFFEEINE LR R - NIRRT S 2R BUE R
R E R TS S ER U E 2 95 B r 8 EE -
RIM AR Ry i = iR A BRI A R (L -

MR SR ERZE AR E et sl - RAKRE
EEENZR (difficulty factor) YRR - B ZAG [ E BEER)
H PA ZRE —Jtat BRI EEI R ARG UE - HWiNE
{lElfE R - Weng A1 Cheng (2005) fEAEAE ~ AEAVAZR
B8 - AEBoWEER (CEFHABZEER) DUKA
2 ZEAEHBA R/ NIRRT AR B RS PA Y
B o MM N R E T - BAGI S - PA A8
HYFIA © fEGRIE Pearson A7 HH R 22 DU 53 HH BRI RE FekL g (o
H > PA BYFERZAHATHY = 5551 > IR Feaa RIR B~
EEIHZ NR A EER ~ AR NS 2% DU W (55 A Y
NEGEEARPEITNG - PA HEGFHIRE - & 95 B ir#Ek
99 B 7 B FH AR TR B e HOAEAET - PA H B IEREZREL
HFHEEKRES - 55 > Yu ~ Popp ~ DiGangi I
Jannasch-Pennell( 2007 ) EE#S Rasch #5574 - PA DL Kz TETRAD
=HEERHME Z et o MR E LR & B A B — [ Y
T GE RIS PA TE W IERERY N B 0T HHR B 2
FHE A SEHY - RIEERF PA JE R AR RIS Bk e FEE (& H P A
fEE R I THY ©
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FEFIT PA R FPi A — LB IH R 5 8 > ELAZ2 ] PCA
PAF B HAM T AAEUNZ - Hor EEesz @l n 2 A
PCA ZHHHEAZ ( Timmerman & Lorenzo-Seva, 2011 ) >
B > FEATIE PR 5% -

(z ) HULL

Ceulemans fl1 Kiers (2006) 5y T AR A B
Z R > fR T B E Y B HULL RyRLeE (convex
HULL-based) HYJ57% > ZRHERE EFA off 1 E 5k [E N R H(E
% - HULL JAMFHEE =i —(EREUERICIE E8 A BE
Z R P - B ESETYITE - DIEE A G 3
HUBZ A ZE -

DIEUE Y EL HULL BABRRVERR AR > o AR Byl
— ALY BERL Bl T - HUEEAIRERL Bk - EHECE
AEE () ¥ EEHEE (df) # HULL [& (400E 3 ) ©
A ] o ) {18 (R A A [0 R 2% {18 B e i JE 5 2 e
FEMEEBEE HENHEG » SRR R FTERCHY
RZEE - IRBILE > wEErREZEER - E4E HULL [F
FRET I AR - TR B AT 6 IYANER AT ERY -
ke 6 (EFLERZE - #{T HULL AR 2 FEUPERA0T ¢

(1) HRBEELFERRERVEE - —RERA TS
PR E R L 1 ER EIR 5 (2) aHEE A 2= Y
fir 2 EACE M EAE © (3) TS (ERNZHA T ERRE B
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ZHHE  (4) £ HULL [ s H A fc R (8 5 i e
PHETH A o

50 -
45

40 i
35
50
25
20 1
15
10 4

" values

0 500 1000 1500
df parameters

B 3 EICEE () BHEHEHE (df) 7Y hull [E

=¥ EFIELE “The Hull Method for Selecting the Number of
Common Factors,” by Lorenzo-Seva, U.; Timmerman, M. E.; Kiers,
H. A. L. (2011). Multivariate Behavioral Research, 46(2),
347.

FR#E Lorenzo-Seva Z& A (2011 IEEEFEAY4E S HULL
;ZFEHCHY CFL~ CAF ~ RMSEA #1 SRMR Z VU 512
FIZIREIEE B (2 CFl HEEERERZE R AR
£ (maximum likelihood, ML ) %A fNHE &% /N1 J7 74

(unweighted least squares, ULS ) FrfiEUSRIMVER (785
HULL-CFI ) > iff HULL-CAF ( BJ#E#E KMO 7377 HULL
i) A DIEEM AR ATEN - FEBT
Lorenzo-Seva 25 A\ ZE&5+¢ FH HULL- CFI ¢ HULL-CAF &£
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TERZAER - NI - FEAFE R HULL-CAF ZeH]
IENEN (] Y

ERRNAE S SRR ) Yol
(- ) NOHARM 4r DETECT 4p B 77 5
De Champlain 88 Gessaroli (1998) DIFE#ERIERIZKEE
# TESTFACAT (1) G* = Ef5E (7% G, )~ LISRELS 1y
TR (Llanss o) BUE NOHARM A3 Bl-R75 (B
AE 1T HY) = THAR P Ay m FE A A A — AR B TE R AR
EHEEREAYEE®E (BI$E4E3%) - De Champlain 1 Gessaroli
PR FRHBIHERE - AEVEEREM 2 AERER (0
0.7) ~ A AEL (250 ~ 500 1 1000 A ) ~ FHlERRFE (20
1 40 ) - AR AR EUE S BUE I B A e A S5
(LSAT) » Ht o S¥HVEAE 1.15~034 2 5 b ¥
-1.71~1.67 Z[H > 11 ¢ 81T 0.04~0.22 7[5 - LSAT ik
B A A ARG ¢ S R E . (AR ) AR
RE o QMG HIERAY 25% » 55 Al 2R R/ C1EEHEE (LR
Je RC) Hyzl@ > &ML flERHY 75% - De Champlain A1
Gessaroli FEFHEENT ST HhJ7RER FIAH ) B (7] 5 EL B 2 e A
[ EREEEE R K e A AES
- ENEEE HERNES T EEE - ARES
Bt A - HREFHEN T EE RN E—EILELE
(ELANBEEEERAR ) » P DAHIAFT SOSHEE 1 59— T &gy g -
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FEEERENES R > B+ NEES R
B (A TS 7N R 2 - R )[R0 0 2 1
1 BAEMEAE FRaHERER hRESHEHEB -
R B NOHARM fE 5 itk (st ¢ 280 RILFAREY ¢
SHHEE Ry 0.15 -

De Champlain F1 Gessaroli FYHF5e45 SR80 » FE A&
RHEERIT o 2o SEaTBAYAE—ER L PHE 0.05 DL
T IR 0.07 : RITERETR 2756 1F 20 {E3(EE 1000
([EZF BT R RE 0.68 : Gy EFTE
I SRR S - B SEERAE 0.17 (20 (E3tEE
1000 fEZs%E ) £ 0.79 (40 {EEARE 250 (23t ) BF
TRE SRR E RS R B R R B Gy TR G SRR
GEREEMRE > MURERIEZEER © TE R L
B R R E R B EERY - 75 24 (B EE T
NOHARM 7EH 1 22 {HHJELER By 100% HATEAES
4ERE B A RIEEE (20 B ~ 250 A ~ FHRE 0 0 K2 40 B
1000 A ~ #HBE 0) BUFELBEE 99% » BEors NOHARM T
IERERRIEORNN 25 RV © 21 FERESL 20 A% 1000 fY
THEH - EEERF 100% > EEF AR M AT A FRE
Xuss 1FE - TESTFACT 1) G, FEEIFERIAHR R 0 19 12
{1 5E rPEABE s By 100% » T (E A FETETAERE B 0.7 B AHE
GRS NI 62% (4518 B~ 20 FE ~ 250 (EZ34% ) 2 100% (45
i B~ 20 & ~ 1000 {254 ) 2 - 82 > IEFrABEE
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Guy FRENIRIARTL SR8 T Zow WORERABAIN 23
fy7K2E (0.05)  [HL » 44 De Champlain 1 Gessaroli [
FFR4ER o VB —SERRRIK 1~ MREERI IR
REE - HAGZEIRAE - U8 - sUE 2SR5 8
TERFE RN 2 - 78 NOHARM S A (st sl EhE
R PEE BIEE R RE ST > 1 TESTFACT a] {5 4
e E IR EL » {H7E De Champlain fll Tang (1993) 5%
Ry RN ZE A HYRE T R FEEAE B RE 3 FCHS - NOHARM A
EZFRAVEEE - Tl NOHARM E=F5 AT EES
FIZRAE ot IRl BERY 705

Finch 71 Habing (2005 ) #£&ELL#(E L NOHARM
Sy HTS B REREHT I E AR MR 59 Zow Rl ALR #5
% » LUK DETECT {EaHE IR EURISR & A AR - H
1 ALR A3 DM {EIEL4RE T2 (approximate likelihood ratio
statistic ) o M LABE—{E 2 INEVEAT BER =] SAT Y58
SRR EEE R - TR SR B S B e R B MY
fE (0~0.3~0.8F10.95) FHE (15~ 30 f160 &)~ fELA
AR/ (1000 12000 A )~ ZEFERVE 2 BCHYRRE (-1.5~-0.5
0~0.5F11.5) LLE ¢ ZEE R 0 B Ky 0 - FEHTERGH
GEREHIIRITE T - DRE VEAE o FE (e S e R MR U B EE Y
IERERRIE - 2K Wi (B F2 Fr Y R B - B 9T 45 SR EUR LA
NOHARM 455 B BRI 7% » A5 25 0] 55 {8 By T I P Bl
IEHER st B BF %2 81 DETECT W ERIAHE o M
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DETECT - NOHARM i, 5 §E %4 TEREE A BT B A 1 1) 755 {1
B (HAIN KAER B HH EI B AR AT —4E - BER8m
= BWEFERBERIEEAREEA R ENRE R
[ [ (%5 /) - DETECT RIESHAT - il NOHARM 45
SR Ry FRRREN 07 VAT 10 P s 2 B R BFAG LLRAT - LAk
IS Zop FI ALR $5#2 » DETECT 7E A IS & {1
feElE]  ARAE S A R A (AL TR & -

Svetina (2011 ) | FfI 18 % 45 1% (9 1 5 R AR LR i
DETECT #1 NOHARM 2 {55t Mg ) FEE 5[ By 2 -
MR FERZEAE ¢ A EE (28 3 (@) - BhldEREEA

CARBEREE T 57 EL - 0% ~ 10% ~ 30%7F1 50% ) ~ [A1fE 2 [
B9FERE (0~ 0.3~ 0.6~ 0.75 F10.9) ~ A K/N (500 ~ 1000
12000 A ) ~ DUR Al =) EAYESL (10 120 7 )  Svetina
Fh#s T DETECT 3£ DETECTe (52514 ) ~ DETECTev (%2
YEEE ) FINOHARM 3£ RMSR ~ Zo/p 1 ALR % Tifi
0T B Wk FE BRI o F R A = R R
MIRT {&{4F » DETECT HYFEIEEE NOHARM Y75
2 DHEE R ERMEBNA 0.6 0 BREEREME /IR
30% > UREBIRIEEAER: » DETECT €{38#: 5 L
VIEHER - SIS A RS N > FrA AR
RIS - DETECT $ffif 45 R s s f 2 — 2
{9 e 45 R s REIY o3 JH 2 R B RN R — 2 - 1 = (i A
NOHARM 9455 B AERIEAT 7752 00 » e Rl ALR GBI
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HE RMSR HiE » B4 A B0 500 i B 30%E0 (K
B+ o (IZEBR IR « BB ARG » ALR 7EAHRE 0.60 -
TR MR 30%ISAI IR e G s - EE IR
MIRT i 4R RN > DL NOHARM S bpifry )53 51
5 Zew Rl ALR JEFTE FLME 7535 PRI ESERE - 477K
:R » DETECT HYZRFUESTEERIEACE - BEAAN ~ DR
KRR fE RS RE 4548 - EE NOHARM B—%0 » &4 MR
R AR II0E - P T RS R G e T - 18
KBS T - DETECT 8 s B 48 EE . NOHARM
4 BB ECRIBAN T A S R0 o IR R - SREE -
FIELEF (1 % N » DETECT E: NOHARM FHAILE
T o

(=) PA 2 HULL i# chip B A= §

FERRMENZ o EIFe g - IRNZR{E By e 2 i
AP ER - TERE R B ERITET - SHT0 (PA)
IS B4 - Zwick 1 Velicer (1986 ) ¥} Kaiser HY4HE
{E R 1~Bartlett 1Y-R 7716 7E ~ Cattell FYFESZ &6 E - Velicer
[y MAP AL Horn B~PAT 73 M 5 g e RHEE Y 505
TTELER - BRI ARV R R (EE - BEAR/N ~ H
RIZRAVTE R TR E Y - [N &8 R/ IR R EREME R
AR BT EAE R E N R EE HAYFRIR - RIS LR
T PA W3R EMERY 702 - W 9T H g iR S AT DA
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= PA RN ER - ERENIIREAE  REEME  UKE
(&R Z A RAT S B EEEE -
Crawford % A (2010) #E77 T DA PA g R Z{EEH I
9 BT A RS B R AR A BV R} - FHARERER A
%53 TS AT 204 (PA-PCA) Bil{dE FH EdfiN & 80 F
17737 (PA-PAF) 1R E BAE RN Z(EE EAYZRIR 5 [EIG
WEPIREIE () FI5E 95 B LB EE (los) WATE
FEERY RS HE ThRES - TERERFE R 9T » Crawford
RE— ~ = WERZRERZENE A ILBEIERE - iR
BN ZAFE R B R E s - I EMNREETEREL - DL
JHZ 2 EFHBA AR NE R« BH7E4EREDT - ERA—
{[E VELE BRI 204 > PA-PCA F1 PA-PAF (9FEH 0 100%:85E ;
HEEH%EBERNZN - PA-PAF fUZEIRE L PA-PCA &
R 5 PA-PCA Fl1 PA-PAF fE V5 & fif &y NIRZ 2 M0
FHERER S IR T S BN IEREAS R - it fE R T
NIEREHVES SR - 2R 1 HBERE - fEEAER
i7EH » Crawford 55 A FiFERY RN E EIEREAE (100 F
500 A )~ RIZEE (0~ 1~ 2F04 () ~ BEHETEEER
(O {EIRIZER - FEITs 8y 3~ 6 A1 12 4 5 1~ 2 71 4 (RN
I FEEE RIS 3 56 () - RE AT E (0.3-0.5
F10.7) PURRZEMERIHEE (BA 2 (EE2 4 ERZER - KNE
Z FEIHHERA 3 A1 55 020.4~0.6~ 0.7 B 0.8 ) o 73 M4S SRR
EILHTBAERZEIFAERF - PA-PCA fiI PA-PAF Fft4s T HYAERE
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FEMRL > RITEDTVABERT dos HYFRIRHAVEL A BEZEHE o FE—1H
TBERZENIEE T - BARAKAR S EREOREE AR
RIS e A 85 dos MR - PA-PCA
AYZRIREL PA-PAF — 15247 EEENERA 3 iR -
A BE A os ZEHE » R EFEAERA 6 ISR > osth
A KIS - EZERZAIEIL T FriGEIRyas R E AN
RHVEL - AEET o R ARCRI N ZR A& A
REVEAR NG - HEAFIIRE . BEREEZAMER -
{5 Aos KLFIIEF » PA-PAF FRIHEL PA-PCA AH{LL : 241 @ &
{5 2 BRI - PA-PCA FRHREL PA-PAF 4f - ‘ENZHEHY
FHRARZ EBE AN - Z5 0 Aos - PA-PAF RHHLL PA-PCA B
% AR WA ER A AR 100 HINE & W21
R EE AN REREAVAE R - 02 TERZHAZERIRAET -
NE AN R AR BUE R ARV ERE » HEaw 8%
R BERNEIE % - SRR B E ey okl
RZEAYERAE /N - PA 2Rl S G lE 2 G -
Lorenzo-Seva ~ Timmerman F1 Kiers (2011) DIFEEE
TR ELE: MAP ~ PA ~ AIC ( Akaike, 1973 ) ~ BIC ( Schwarz,
1978 ) Bi HULL £ (43R T CFI ~ CAF ~ RMSEA #
SRMR EVUTEFEACEAEE ) VR - sxiH5tiss TR M
{EfREE © (a) HIEHYEE(ER > (b) EENZREE > (c)
BRI (d) [NEREAEEIKEE » (e) HEEEFREUKAE -
b FEsE BN * HULL JA{Eipl £ N R (E 8 2 RIRER
U > ZEREES Y 85~94% > 1fff HULL-CFI #1 HULL-CAF #Y
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a
1B

e
[

SPO-1-H

i
B

75 /B HULL-RMSEA 1 HULL-SRMR ; PA {RET%
5y 81% » MAP REUS AT » BESHIIR R 51% » [ AIC
Bl BIC RIS > AIIERA K 50% © N5 5 PA
bR T HULL JELISM AT DLR AR E R R E S 50k » By T
A—EHE HULL JERVZEREN: - dhMIEH ARZE S &SR
( Five-Factor Personality Inventory, FFPI ) » 3% &3 100
T H » 5 By Likert 7855 K %8 H (Hendriks, Hofstee, & De
Read, 1999) - FFPI 2—({E-FraYiE4 - 7REN - A EE(E A
ZHVEH 20 8 Hp kR 10 @8 - KA 10 331 0 DA
FlZa EEHEN - A g2F] " BREF ) (acquiescence ) 7E 12
FEL AR 2 - RIEEALL - BEAAIRIRS D A g2 B E
(&l S Lo Iy 22 - B8 H ] 2 AHRAAE PR 28 & <2 S8R
T 12 (i S HE O [ BT A Y 2 SIS TP B2 2 (Bentler, 1969;
5|H Lorenzo-Seva & Rodriguez-Fornells, 2006 ) - FFPI FYz%;
57720 (EfSF—% EFA i E GRENERZE - —(EHB
& BY S Lo [m] Fr4H RV R 2R - i B/ & R i AR B 3
( Big-Five model of personality ) iY 7 {[&E[AZ ( Lorenzo-Seva
& Rodriguez-Fornells, 2006 ) °
Hendriks % A\ f£4R%! FFPI [ - Fr{E Y 2,451 AH 5
BEAHVE R Lorenzo-Seva & A (2011) E3K53HT » DUk
B HULL JAA BN R (E 8 EAYZRHL - Lorenzo-Seva %5 A
BEICHUT PA > £RA dos BEZE » G55 PA FEERIREA 11 (EAZE
REAEATH HULL 52 E G R ZR AV E RS - AR R A
FrvEuER Ry 0 2 12 {lH - fErRl#ETIE 13 (ERZEFEZ
Sz 1% - FrfSEIHY HULL [ERIZRE 3 o 70 E{ERL 2
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FHEAEGIVELR - HE 3 TTIEE A 2 f1 5 MW
BLAMERYE FRERAVER - NEEIREEA A - fR9Z HULL JREE
PR ENR(ERAVEA] - FE A DA RN R (E R AT RE R
067112812 {& - £ 3 TR LAEEE AR 23R -
FACTOR f2zUR(EWT FeEmEicsr it FIEn N (88 > 5

BT EHENRERER B EE st > HP =(E st [E2IFN
T3 ZH o BRHVE 6 (ENZERY st {5 > NIE > 6 [EINZER
e AT o

%3

REMEE (¢ BECEE (O BEE () MEREREE (s0)
q f df st
0 * 0.052 0 -
1 0.096 100 —
2 0.129 199 -
3 0.169 297 —
4 0.223 394 -
5 0.3 590 —
6 * 0.377 585 2.542
7 * 0.398 679 2.054
8 0.408 772 —
9 0417 864 —
10 0.427 955 -
11 * 0.437 1,045 1.755
12 * 0.443 1,134 -

=¥ 1 EFRIEUE “The Hull Method for Selecting the Number of Common Factors,” by
Lorenzo-Seva, U.; Timmerman, M. E.; Kiers, H. A. L. (2011). Multivariate
Behavioral Research, 46(2), 358. st 5 the Scree Test value ([EHEMGEE ) @ *F"on
FRAIAEYE HULL I > 20l gERV R Z{EE# -
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w o FTE P hg R AR

(- ) g B
R B8 A A AT R o AR W ¢ B B€ &7 DETECT -
NOHARM -~ PA Bl HULL %7775 » fEAE REE (ERZE
&%) ERVRI - BAGIMNE - ABHZERY E 2 HAVERIRET
o] FE S~ [ FEEAYAHRE ~ BRAS KN f G DETECT ~
NOHARMPA f1 HULL 577 A7E A S a1l FRIAARZ 2 -
() Py i
g Bl 2 W9E HEY - AW elE o] & DU T A9
i
. ERE EEEIERF » DETECT - NOHARM - PA #I
HULL %5 77 7A 1 [ & 5Pl TEREAR AV ZREL Ry ] 2
2. [AfE > SRR % DETECT ~ NOHARM -~ PA f1 HULL %
D7 EAT IR RE R E R R A el 2 7
3. AR/ N DETECT ~ NOHARM -~ PA fl HULL %575, £7F
] FERAL J7 ANV IE MR A A 2 9
4. RE$C% DETECT ~ NOHARM -~ PA fl HULL 5 75, A7E A
G R R s 2 7

REGE AR

AIHFTAEGEST DETECT - NOHARM -~ PA 1 HULL Z5PUfdEfE %
TE BB} S #ohe e R 2 B[] > PURERE 8y A P E A A 5T
o T B EIRAE R M S7  #EZ8 DETECT A1 NOHARM g foEFif4e
FHELT RS MR ) BT o REEOIEIHSCRIRE - BESE H TGS
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AR REERHET T o0 - PR VIR et M I EBHIRE ST © IR TER
B SEAEIR BRI AT R R IOR I -

- S E IR R

(-) FRTHZ EER T

A_E R > AR A AR I R AR TR R
F IR I EIEVAERE ~ 25 F B AR A BB N B Y
(SR S)NEIET v Db ceiitiny =7 NN -lN S
e AR AR EORHRY AT R B S5 TR R -

LERIBIRE © S ABTFT APy 574+ DETECT 1
NOHARM {248 f Ittt - DREE By S S e
BERRHRIR B ot V&Rt -

2. [ FEMEY © AEAWTTE S 3 TRAREAERE © BRE (B 1d
Fon) s ZEE (PL2d Fon) FI=AE (& 3d fl3d1)
o Hrp 3d FoRERHEA A = R Y MIRT fHE4: -
A ZH A = (3 Y MIRT #0768 R RAFRVERCTE - 1
3d1 Ay B RHEE S A = A 2Ry MIRT AR LR -
PN B DA — (18 BE— ) FE A A ARG -

3. & R ERESTERIAERE © RIEERAYAHRBA ELFG 0~ 0.3 ~ 0.6 5
—fd > DR BB FSRERVAERZ T BV A
B S EVRBIBIY -

4. 5 AFERER - RiRa BB SR AR E - AR
R BB S B Bk R 30 J 60 B BR T 3d1 PASH
2d JERHTEETA 13 HYSUE R B FEadTe 2/3 AYSUE KTl
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F AT - 1T 3d JHIBRAYELE TR DT (DI RS SaE R Ry 1 IAIIEE
A FE B LR T
Id—FHY BB AT DA2 S0t R R A [E A a)
30 (60) FH;
2d—FEDHEFE—(EEEE 10 (20) -~ = 10 (20)
RE R s R HIAY 10 (20) &
3d—TEUHEEE — (=S 10 (20) & - B A 10 (20)
B~ K= 10 (20)
3dl—F—E R = ENE T - (HEREAE
TEZE M SR ER T - EFE R e IR —
m] A ARERCE R} « (Rl - %R 30 (60) 7 -
5.ESH - FZREAEEERFTHIES BT E
Reckase (2009) > Hrr » FREA B — RS EEE YR
ESEEHESE 153 HFE 6.1 FUtzE s ESHE
PR EEA B 4S I = A [E &R - FhER R & T A B
REER NS EIP—IHEU - R ErEER 12
B o A 2d H1 3d FUEE SR AT ELE 5 204 HAYZR 7.8
FIEE 151 HHYER 6.1 < EREEURy 60 RERE » AR RAS [
S EE R — R - MAREL 3d1 Eh 2@ S8z
HUEEE 191 HER 7.5 - PRt 52
71 ARSI IS R %t 0] LLEE Reckase & FIVASSRIE—
{E¥F 5%
6. B A AL - ARWFTERET 250 ~ 500 ~ 1000 F1 2000 A A [H]
FY N BB 1B TR R B AR 2 -
TREEHEENTTA  BRTEEE (1d) WERZEH 2%
logistic FY IRT fEZUE A LASN » HERHY 2d ~ 3d & 3d1 Y&
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TR B DL (31 28 logistic IRT {5z ( M2PL ) 24 -
IRV IR 28 ¢ = 0 HYED - BEBEERIEYAEDZ L
MATLAB R2H A5 - MRS —ERFEEZT  KE
#2100 ZX - PEigEEE AR kR - BT TR S E PRI 2R 230
[k 4 2ot N B 1A FE R Bs A 048 e e FEE R B Y
[EIRE > BT LU BEIS AR B Ry 3x3%2x4 +2x4=80 Fd > H
B A 2x4=8 fi - M HAAYEL T HIE
3x3x2x4=T2 fd o

F=4
BRI ECR
FRFR R B 1B HAEE]

EEREE 5 1d ~ 2d ~ 3d 1 3d1 4

A FERE B IR AH B 0-~037%10.6 3

& A FEREE 10 120 B8 2

BEAR A8 250 ~ 500 ~ 1000 #1 2000 4

1B 80

(=) HeHh 7
AFAZELL MATLAB Rt e R ekt » ettt e
te 7 BB ¢

L LR S S B B B R EL T 2 -

2. 55 IR (B R A P TR -

3. RSSO SRS B SREES HAE
e NQO, SRS » TieE — IR = s - &
(e (> FEEAEE > S35 0 ~ 0.3 F11 0.6 - FRENE
— R AL 7 R B TS - T
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FER =R R ER] - 2l A HIRE BRI 2 EIEE ARy i
flErE] -

4. AP BR 2 VSV S BELPBE 3 i 2 s ERETI(E
FFH 2PL 2 M2PL #5 » ST RZEEE ST HEE 7
FE PO) -

5. PR stz E e T — (a0 LA - B —20 8 U0,1)FE
wE e —(Eal% - BUPER 4 FrE iy POELE: > 5 P(OK

B UO,DRTEAZ BLEUE - ARZ R E B ST BB R
19y RZB&E$ER 00y » sElEAZH BT —HEE 2
TEERIE -

6. IRIEP B 1 ~5 ZiEFy - EEIEEIgFHEE 100 X > RILA
80 FEIAFEISHT -

BN S R

22 E | F DETECT » NOHARM -~ PA 1 HULL A PUFEAR 7

oy AlfdE AR B R S R ST R TOAEAE Fr (E AR 20 m) E{E Y e
22 o BRI VURE T AR e [ P 8 - RESERRaan T -

(- ) DETECT #25

DETECT F 2 —{EFRREMEAVET - 5 EZ KR

HEUER AV » TE R ENE R B A s

Z A o RSB ERY e [E > FEETEF Fmax K

JRECETS 0.8 BF - Fro eV EREE AT DIAVRS A5 (Jang

& Roussos, 2007; Stout et al., 1996 ) o & ¥T{LFH EE4ERERL T

i% » [/ DETECT #5H REE2 (non-overlapping ) HYERE
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e - [ - DETECT FEgiery R i BB
ey -

(= ) NOHARM #2 5

NOHARM #IJf ULS ZRfe/ MEFERC ek EL - NG

IERIIRE TR B 1S e > 7T LUE A Gessaroli
Fi1 De Champlain ( 1996 ) B HEIAHT LR ITRISEEH 8L Lo °
AR FE e FAEARAS M (I FE R . 2o (BRI RIS
TER B HRER N » ARAIERAEREEITTE - Bt
HF DA i) e By DA A B ) » R 1 FEE S 1
HEEiCER  EWEER 16, 2 2R  AFEHEE
1 2RI - RIS ETRE - RonE R
DHIRE R AT REZ Y - R e R s = A AR =R BT 1Y
e (BN7Z= R e 2R ) B P EEErT  ’in
il HXOEECE R - PURAE R EUR S AR AV EEC -
BRSNS » WA R R ER - TR s
ISR Zop 2 BMEACRE RS - ARk Al
TR A ~ A = HEN Xop 2EREAHE FE
8> DULISHE -

(=) PA*

2R Reckase (2009 ) F2E] PA fE147E [ {EE_EHIIE

FIEF » EAA TESTFACT i (EA2 =0CH E R E T2 BEEHE Y
SERNZ 57T (full-information item factor analysis ) » DUfS
FIRFEUE - FEARWTE T R EREUE SRR N 2 AT HY
EVE - RiF3EE¢F FACTOR ( Lorenzo-Seva & Ferrando,
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2013) E{EREAAGETT AT 8T » FACTOR HYZhRE+737%
2 SeETERAE TR A IL R EUEE - Pearson
FEREE ~ ROV AHBARERE § DR E N R EETTH - T
] LA MAP ~ PA f1 HULL F##—; [l AZER T >
FACTOR f2EANIRER /NPT ~ BRI ~ A/ RN ZR 7
#7 ( minimum rank factor analysis, MRFA )2k PCA %5 [£4f
FACTOR 2zt & BT e il - DURGR
TEEEHHY A (BRE/ EE 4 Fs) o RIEL > AHFTER
LA PCA TATE Rt EUNZR AT VA MTHVEE SR » LU Aos 1F Ry A
EAGRERZR (FE) {HE -
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(g =
—Vanables in the analysis — Matrix analyzed
Included: Excluded: ™ Covarisnce matex
¥é = & Pearson correlation matrix
kot = ;I (™ TPolychoris (letrachoris) sorelation
gg Lowest possible items score; I—l
§§ - Highest posmible itemns seore: I—S

~Procedure for determining the number of factors/components
" Minimom Averags Partial MAF & Parallel Analysis (PA) ¢ Hull method

Confignre | Cinfignwe |

 Factors & Components
Mumber of factors { components: I 2

i Theweighted Least Squaces (TLE) I~ Display IR T parameterization
" Exploratory Maximum Likelthood (4] [~ Save factor scores

% Mindmum Rank Factor Anelvsis (MEFA [ Compute comtinnons person-fit indes
" Principal Component Analwsis (PCA)

Humber of sscond-order factorsicomponents for Schmid-Leiman soluton: I 0
— Rotation

" Rotation to maximize factor simplicity: |;| Fromin

i+ Rotation to vser provided tacget matei ILI Orbligne Procmstean notation

Configure motation |

~ Output
[v Detaled output File name:  |exop_ouiput b

Camcel | 0K |

B 4 FACTOR f2/1HE

(=) HULL i
ARFE R FACTOR #2225 R HULL JAI 73T
E R HULL JAAORE N R (E 8 - FACTOR #23(FR T/
BTG E R AT E IR AURE ~ NZAEUTALSD -
FACTOR 2t S0P (i FI #7542 CAF ~ RMSEA 5 CFI 2
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ERFTEEFRESEIERE - ] MRz E BRI
FHINZ AU R B R R AR » 12872 FACTOR FriH
S o {F 13 i & FEFERE T » CAF £y common part accounted
for 2 4555 JREE DL KMO 52 A RL6E Y  CFI( comparative
fit index ) 2 RMSEA (root mean squar error of approximatin )
CE GRS TR RAVTEEE - R ZE T PL PCA
EAHEUARR » LL CAF 1F Ryl & [EFE#E - £ FACTOR 23
> L&A By PCA-CAF -

3 FaN by 2 1 2
225831

At se iUt e MER A E (N ) (EEHY A EH TR
TEAERFE(EE IR 2 Z BB - DU e 23R E AR SR IR
o TR AR R (1d) BRZFRR > #E 2801 HE (2d)
BRHVEER - e =R (BRE 3d M1 3d1) BRIVGER -

-~ E-w RERTHESITER

FEAREH DETECT sy (5 BRI B Wmrg (A
7 A UEN AN 3 21— {1 B R RV % - PETRESRER Svetina (2011)
TR &E R — 2 - Nt > HE-HENFBES > FHER
NOHARM - PA 1 HULL —FEf2 [ HUGTRELRE - Y —FE
Fit L2 B H s s A [E] Y [

%5 LA E = EE P A 30 BNER R R
ffefE i m EE B EESR - PA F1 HULL WWRERERY » RamBEA AN > &
HTLL 100900 IEREHET H B [ ERY RS - T NOHARM f2/77FR 1 1£
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BEA R 250 B IERESR By 0.80 4 » BEZREA BN » HIERERTHIETR
RS MATES] 0.98 © % 5 FHEVEE A 60 FEERII IS
B BHEPEIETUET - SEAERFEARREEA RN - &7
L 100%F9 TEREHIER B I RE AR - 35188 30 REFN 60 REAISS S -

B DS FE 2 B RS T NOHARM HY Yoo B IEREZAS B A
] o BRESBERE - [T 30 B 250 AMIETELISL » Ko HIFEET
B De Champlain F1 Gessaroli (1998) HYZSHIHE( -

=5
BRI AE R i B R IE R e
77 D
REE N DETECT  NOHARM PA HULL
250 — .80 1.00 1.00
500 — 96 1.00 1.00
30 1000 — 97 1.00 1.00
2000 — 98 1.00 1.00
250 — 1.00 1.00 1.00
60 500 — 99 1.00 1.00
1000 — 1.00 1.00 1.00
2000 — 1.00 1.00 1.00

S RACRTARA R

FERG e — [ EHTEDRHRS » RE(ECHIER R EIER 1/3 HUsENE S
—{E AL - /3 BYSUEMNIE S E R > 2k 13 fsUEER R 7
W [E > ATl 1/3 AYEAREE SO T el E RS (Gierl,
Leighton, & Tan, 2006 ) - [ H &% 2/3 AYEE 2 HATSEREER -

* 6 EAMEIRAYE R 30 BNERERHIEER - DETECT
Bt SR R AR EY H AR AE — (E IR B ES EHVEE 2 T - REH
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SR AR oy B b S RE R B (A P R 2209 131 P8 > Zhang F1 Stout

(1999b) FREIEI{EE 7T DA B 45 R AERCTIIE » DETECT HY 4
GERFENAEESHEEEN - BF 6 FrLIES » % DETECT
ME » BBFTA & FERE MERIVAERA R A A NI - H R
AETES A 0.15~0.66 Z 5 FR T TEAHRA £ 0.6 A AN By 250
TEREFIETR By 0.05 fRIKIN) » TEREHIETRIEZ A NI i
7t - ¥f NOHARM [ 5 - E5FTA & [ E R {ERIAERBIAIEE A AN
HIRf » EIEREB =CHIETR Y 0.52~0.73 2 » Ptk DETECT
TEFPRA 2 S TR TR B PR 2 - PA TR [AIEAE JIERTIAIHHER /)N
RECERY 0.3 B > HIEEEAHETRE T 100% @ & & HEEE
{EFEAYAHR F 0.6 BF > TERERBCHIETZ /1Y 0.16~0.99 2 [ » TEHfE
FlETR G AR NBI IR - & & A ERE JE R HREE S
17> 0 B » HULL 12 Py IERERB =B/ 12 0.95~0.99 [ » 241
&S R RE TV EM A MHBIFAERS » oA - HULL F2fp iy e 5 1=
AR -



BEx MBI WET KA 161

=6
SBRETTAH R Z AR E RV IEREH R
Vsl ok
peat 4 Gisle N DETECT NOHARM PA HULL

250 44 53 1.00 95
0 500 54 52 1.00 96
1000 58 58 1.00 96
2000 59 .66 1.00 99
250 21 .69 97 26
30 ; 500 44 .62 1.00 38

: 1000 .66 72 1.00 23
2000 .66 65 1.00 26

250 .05 64 16 0
6 500 15 .60 23 17

: 1000 51 73 76 0

2000 65 66 99 0
250 39 97 1.00 99
0 500 48 91 1.00 1.00
1000 .64 99 1.00 1.00
2000 80 99 1.00 1.00

250 22 97 1.00 78

500 48 95 1.00 98

60 3

1000 54 99 1.00 1.00
2000 .64 1.00 1.00 1.00

250 12 95 94 .05
6 500 25 84 97 26

: 1000 52 1.0 1.00 33
2000 71 98 1.00 34

% 6 By N FEEHAVE A 60 BUHIERERIHVAE R - HE
AILUEH - ¥ DETECT (M5 » & & AERETERAVHE NI EEE
172 0.6 I » FIEREIEZCHIERR MY 0.12~0.80 [ - HIEREHERR
MBS R I EET T > {EERE & 5 A FERE T (B MY R S AT 2
58/)\ o ¥ NOHARM [fi 5 » B T [AERE T IMEZ EIRVAHRER & 0.6 H
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ARNEE 500 AKF > IEREFIETR Fy 0.84 41 EEMBT A RS
T o IFREHIETRERLAE 0.91~1.00 2 - E{f455-E81 De Champlain
F1 Gessaroli (1998 ) Fir 2 IRAVEIE A LL 7= » ZK[f4E De Champlain
1 Gessaroli HYBH 7% Hf At XAV E (A1 S BN 1 HYRE R e At — A B
I HHERENRE > RMUREENREES 2 > RS ETHE
HER 2 AVEEe el - W rlREiE (B e e 4E - 1 PA BSFTA
5] & BE B 2 EEVAHBE IR A N B - FLIEMEBZCHETR &1
#PEE 100% » HULL 275 A RE JJE MR R/ NA B 0.3
B > EIEREE TR & A E 100% (BRTHHRE R 0.3 HEEAA
%7250 BF > IEREHIETR By 0.78 A1) » & & R S EMBVAHBIE R
0.6 I » FA F HULL R2fpHyRIEA E oy e -

HNZEREEER - KA 1/3 BV RE[RRE T /B &= -
HAERZAR R » 2R AT ESSRS - I FPs22 T DETECT
IEMEHIETRAYFRIA - BRI E » (& FE A E RIAAE RRRRT -
FrATE P By IEMEHIE R TR AN L - A BEE A NS
MEFEF - MRS & 17 BERE (B IRV SR R N ES > BaA b
R B £ F5E 08 0 & B B O 2 S AR T BV IR R BT R - S ORER -
DETECT £ [ 2RI R 41 NOHARM (] Zeo/p > 1 IE S5 8
Svetina (2011) HYN[E] - #hEFFRAE " [m FERH{EME MIRT YR
DETECT fYZFEIH 45 {E 7> NOHARM -

Reckase (2009) 7148 T B{El &kt m EBURE 227 » Hrpil
KW ARAEYA DETECT A1 PA - Reckase {if FH—#Ha{iE S ittt
=M ENEEREER - ZaHEEE S THEREERST 10 3 0
ERITETREEES 20 & > DURCHIERRE - FEilrsT R AR E R A
20 g4k 50 7H - PHAERERAH AUAYES TR R B R AETS - ¥HiEEER
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DETECT /#4552 ek fy —(EEUE B R M IE TR e s et iy = (E B
5 AR Z Ky DETECT {H[= 7~ 20 2 08eH & 75 R s
i 5 e stlE 2 il —(E AT LS S A4S RS = - DETECT &1 5 —(
% b a 28K 2 SRERH R B s sl A —EMO e
HAEE E o 2809ETE AN - DETECT HEEEFRAN a
S BT R A RRsRER R - TR J77A RE IR R R
TTHEEETHH (Reckase, 2009) o FL&EFELANIE 0y — A FEEHEEE
BV SR E — 5y > R B E RSO E 2 e T & o &
DETECT FYIERERB = HIER -

Z1A PA HYE 7T » Reckase (2009) DA—1E — A AV EEE R AR
HETT o NT > 455REEIR PA T] DUERERN HIET H = FEHL > BIARHIT A
FEERHESE R T PA YERBUAHREERGER YIS - A PA
1E Ry e FE B I B 2 i 28 45

ZZe RERTEAITE R
(=) 2w RaFH2Z- (3d)
= R A 13 R E T EHEE—(E
[F]EE » 1/3 AYEURE FEORE S —{EE - m5sdh 1/3 AYaEUE
AR =(EEEE - ZE AT O EA RNt - o ITHYES
REBNRT ZF -
T B B EEERRE 30 I 2 r A AS R -
] DUEH B & R ERE A AR N EER 0.3 B
DETECT FYIEMERHIETR L 0.73~1.00 2 » TEREH]
ErRpEE A A N et - & M AR 1 E < FERYAHRE
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a

T

1B

A i

2
A

i
B

RN 0.6 1 > FiA - DETECT B IEREHIER e \ BRK
/DTN © #f NOHARM (& » EFTA & HERE{EMT
FHRAFIE A A NI R > HIEREECHIERR /L 0.51~0.70
Z [ PR 2B N B B EE - PA TR S
RE B RIRIAERE/ N EEEETY 0.3 I > FIERERS = HIET R 4
2 100% > 281 & 25 [ ERE B AU AHRR R 07 0.6 B > PA
LRGP (RS L I < 1T HULL 277 > 7545 M SRR
ERIHEREER 0 B > HIEMEFEHETER R 0.98~1.00
Z[H - E&FEREERAMERBEER - A4 HULL 12
FPAE IERERE A HIET R R A AR A -

=7
BETTEHNR=ZAEER (3d) [@FERIEREAER
Vsl E
eat 4 THEE N DETECT NOHARM PA HULL
250 81 .59 99 98
0 500 98 67 1.00 1.00
1000 1.00 67 1.00 1.00
2000 1.00 68 1.00 1.00
250 73 51 78 21
500 81 53 1.00 26
30 3
1000 95 .64 1.00 38
2000 1.00 .68 1.00 48
250 51 .64 .03 0
6 500 54 54 .02 0
' 1000 63 70 37 0
2000 T4 65 35 0

(ETEHE)
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(FEEE)
Val %
REE isler N DETECT NOHARM PA HULL

250 98 88 .99 1.00

0 500 97 .99 1.00 1.00

1000 1.00 96 1.00 1.00

2000 1.00 99 1.00 1.00

250 85 93 1.00 97

60 3 500 95 95 1.00 1.00
1000 .99 1.00 1.00 1.00

2000 1.00 98 1.00 1.00

250 62 98 32 17

6 500 .66 99 42 40

: 1000 85 98 61 39

2000 92 98 65 38

=7 NREHEBAZE=ME 60 EH o Mras R - ik
A DUEH > & R ERE B RIAVAERE /N B 0.3 B > f5
AT IERHER M 0.85~1.00 [ » & & A Eas S JERHY
FHRE Ry 0.6 B > BT ERERS M 0.62~0.92 [ - HlET
IEMERFEE A AN B N EESt - ¥ NOHARM 1= »
ES A 2 71 15 A (B TRV AR BEFOEE A R/ NI - HAR =
HIET IERERA Y 0.88~1.00 [ » IR EF - PA Al
HULL 1 [ml & A8 JJE I AHRER/ NP ECEE L 0.3 B HofF =
HFlET IEMER 2T 100% » 2RI - EAERASE 0.6 1 74
TEAZ PPy HIET IR RS0 T - RELER AR -

RIS » =[E (3d) AEEEERUE NI RS A4S
&% » DETECT IEREHIETHILERIES G288 - th &L HEAE
TSRS BRIV RIR AR S » Bl Svetina (2011) 7
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(z

=M AENE MIRT Frzefry &Rt th Ry - &
FERIETMHER/ N 0.6 HABCRAVESAR; » DETECT HyZRHR
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Abstract

The purpose of this study was to investigate the impacts of area,
parental input (PI), and teachers’ self-efficacy (TSE) according to
school characteristics, as well as students’ perceived reading advantage
(PRA) as it relates to reading achievement. A two-level database of 147
schools (macro-level) and 4,217 matched fourth graders (micro-level)
was selected from the Taiwan PIRLS 2011 database. We adopted
hierarchical linear modeling to analyze the data in this study. The
results indicated that at the micro-level, perceived reading advantage
had a positive and significant influence on students’ reading
achievement. At the macro-level, parental input and teachers’

self-efficacy had significant effects on student reading achievement. In
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addition, area, parental input and teachers’ self-efficacy exhibited no
moderator effects in this study. According to the research findings, the
researchers illustrated issues pertaining to suggestions for future

research.

Keywords: perceived reading advantage, area, parental input,
teachers’ self-efficacy, reading achievement,
PIRLS
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Introduction

Reading competence has been viewed as the key to knowledge
acquisition. Students, who read diversified words and pictures, not only
acquire messages and build up individual knowledge systems, but also
improve their reading achievement. With the purpose of understanding
student reading performance, many governments in the world have
focused on cultivating reading competence. Countries show great
interest in participating in two international reading assessments, PISA
(b for International Student Assessment) and PIRLS (Progress in
International Reading Literacy Study). The results of these two
assessments are provided to participating countries as a reference for
promoting reading literacy. According to the results of the PIRLS 2011,
the average score of Taiwanese students was 553, which ranked it ninth
out of forty-nine countries; however, it ranked last among a group of
four Asian countries (Shanghai, Hong Kong, Singapore, and Taiwan).

In this study, the Taiwan PIRLS 2011 database was adopted with
the purpose of analyzing the influence of perceived reading advantage
and achievement via school characteristics. Furthermore, the
interactions between perceived reading advantage and school
characteristics and two different levels of achievement are investigated.
Owing to interviewing results of teachers through the action research,
we discovered that living area, parenting support and teachers’
self-efficacy act as important components toward learning achievement.

The first step of cultivating reading habits is to make students fond of
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reading. Rasinski (1994) indicated that if parents have a habit of
reading, their children will pay greater attention to reading activities.
Furthermore, teachers’ self-efficacy creates a positive learning climate
for students, and it influences students learning attitude and
achievement as well. Moreover, selecting a residence near
high-performance schools is also one of major considerations from a
parental perspective.

The motive of this study focuses on the relationship of perceived
reading advantage and school characteristics toward achievement.
Secondly, from the perspective of school characteristics, area, parental
input, and teachers’ self-efficacy are the other keys to improving
achievement. Therefore, discussing the relationship between school
characteristics and achievement is the second motive in this study.
Third, we adopted the PIRLS database from the IEA (The International
Association for the Evaluation of Educational Achievement). The
specialty of the large database is a consideration of multi-level issues
such as students/ schools/ areas/ countries. In addition, the structure of
the database comprises nested characteristics; therefore, multi-level
issues cannot be ignored.

This study includes an analysis and investigation of variables at
two different levels: one is perceived reading advantage in level 1, and
the other is school characteristics in level 2. Additionally, another focus
of the study is whether the interaction between these variables exhibits
a cross-level moderator effect. Finally, we use the Taiwan PIRLS 2011

database to examine the influence of perceived reading advantage and
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school characteristics toward reading achievement from cross-level
angles. We plan to provide the results and suggestions to education
departments with the goal of improving reading literacy in the younger
generation.

This study is aimed at investigating the influence of perceived
reading advantage and reading achievement via school characteristics.
The data were from the Taiwan PIRLS 2011 database. We intend to
explore if school characteristics (level 2) and perceived reading
advantage (level 1) show cross-level interaction related to students’
reading achievement. There are three research questions as follows:

1. Does perceived reading advantage affect students’
achievement?

2. Do school characteristics affect students’ achievement?

3. Do perceived reading advantage and school characteristics

have a mediator effect on achievement?

Literature review

Achievement

According to Merriam-Webster, achievement is defined as
something that has been done or achieved through effort. Additionally,
reading achievement facilitates in-depth understanding of the meaning
achievements derived from learning itself. Bernard, Brauer, Abrami,
and Surkes (2004) developed an effective predictive index to measure

achievement. Gardner (1999) defined intelligence as one type of
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achievement used to integrate knowledge toward problem solutions.
Wolters and Hussain (2015) argued that grit, which has been suggested
to be a higher order personality trait that is highly predictive of both
success and performance can be used to predict students’ academic
achievement as well, and they also suggested that it is distinct from
other similar traits such as conscientiousness. However, Gardner and
Hatch (1989) suggested that IQ tests, which rely on paper-and-pen
examinations, can also be used to evaluate competences in linguistic
and logical-mathematical areas. Finally, A performance goal orientation
means students' grades outperform than peers (Ames, 1992; Nicholls,
Cheung, Lauer, & Patashnick, 1989). The measurements might
comprise of reading for grades, the desire to be favorable students of
the teacher, and the desire to outperform others in reading(Baker &
Wigfield, 1999). Therefore, grades and competition might act as
important driving force in their early school life to make students put
more efforts in study for better learning achievement. According to the
literature review, we define reading achievement in this study
according to the definitions referenced in the literature and aim this
study toward an understanding of overall reading competence, the
purpose of literacy, the use of reading to as a source of information, the

interpretation process, and straightforward process.

Perceived Reading Advantage

Winter (1973) suggested behavior to be correlated with a

motivation to obtain power. Brunstein, Schultheiss, and Grissman
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(1998) suggested that motive is the driving force in pursuing personal
goals. Thus, both personal goals and behavior appear to have specific
connections with motive. However, in the earlier ambiguous stage
before constructing a motive, people only perceive the advantages they
will acquire from a process. Therefore, we refer to the definition of
advantage given in the Cambridge Dictionary, which is “a condition
giving a greater chance of success.” Roger et al. (2005) regarded
advantage as an innovative concept making one superior to others.
Previous studies have indicated that advantage is the most influential
agent by which to predict the associations between attitude and
intention (Lean, Zailani, Ramayah, & Fernando, 2009) and acceptance
(Plouffe, Hulland, & Vandenbosch, 2001). Because this study focuses
on reading achievement, we argue that reading is a specific
interpretation of something. Therefore, we define perceived reading
advantage as when an act of reading leads to a greater opportunity for
success at the early stages of forming a motive. For instance, reading
animal books helps us to investigate the eating habits and habitats of
animals; reading fiction broadens our imagination; reading science
books helps us understand theories and engages us in the creation of
prototypes, and finally, learning language leads students toward an
exploration of a foreign world (Kim & Krashen, 1997).Thus, people
obtain many benefits reading heterogeneous books. In sum, perceived
reading advantage is an important driving force. It not only encourages
students to engage in reading diversified books and -cultivating

heterogeneous knowledge, but also reinforces the application of learned
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individual, integrated modules of knowledge into practical life in such a

way as to support future success.

School Characteristics

Many students struggle with studying (Shobana & Cartledge,
2004). However, some research has indicated that school characteristics,
which include area, parental input, and teachers’ self-efficacy, affect
students’ achievement. These parameters are described in more detail as
follows:

(1) Area: Students in urban schools with a high composition of
children from minority groups and economically
disadvantaged households are faced with the problem of
children who are failing to read (Shobana & Cartledge, 2004).
However, Brasington and Haurin (2009) indicated that
parents show great interest in purchasing houses in areas
with high performing schools. This suggests a strong
connection between better residential districts and
high-performing schools. In conclusion, students living in
better living districts usually study in high-performance
schools, and it appears that excellent reading achievement is
typically an outcome of this residential choice.

(2) Parental input: Leibowitz (1977) illustrated that parental
input, such as parental education, occupation and income, is
related to children’s achievement and future earnings. Flouri

(2006) indicated that parental involvement is significantly
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related to educational attainment. Houtenville and Conway
(2008) stated that parental effort in areas including child,
parent, household, and school characteristics, has a strong
positive effect on achievement. Shobana and Cartledge (2004)
stated that parents who are concerned about the effects of
difficulties with and progress in learning as they relate to
children’s reading ability and comprehension are providing
the kind of parental support and involvement that helps
construct reading strategies and skills that serve prerequisite
roles in reading success. Finally, Nussbaum, Berner, and
Brady (2005) indicated that parental measures have
connections with child achievement. Accordingly, parental
education, occupation, household income, and parent,
household, and school characteristics have been shown to be
the key agents influencing achievement. However, this study
takes into consideration the relationships between parental
support and learning. It is posited that with parental input, it
will be easier for children to improve both reading
achievement and reading literacy.

(3) Teachers’ self-efficacy: Bandura (1982) indicated that
efficacy influences how we think, feel, and implement
projects. Thus, effective lecturers are equipped with sound,
diversified teaching skills. Sharma, Forlin, and Loreman
(2008) suggested that teachers should be trained to teach
students with a variety of learning tools such as board games,

interactive software, activities, field trips, teamwork,
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brainstorming, and storytelling. Other studies have found
that the more learners engage in interaction with instructors,
the better learning outcomes they will have (Garrison &
Cleveland-Innes, 2005; So & Brush, 2008). Kang and Im
(2013) suggested that learning assistance, instructional
communication, and instructional support can predict
learning outcomes in online learning environments. Hall,
Sabey, and McClellan (2005) argued that effective text
structural strategies promote expository text comprehension.
Therefore, teaching competencies and instructional programs
are key factors predicting student achievement (Elam, 1971).
In short, curriculum design, activities, and teaching
techniques are strongly related to achievement. However, in
this study, we are more concerned with teachers’ job
satisfaction, the degree to which they understand the goals of
the curriculum, and the degree to which they believe they

have met the goals of the curriculum they are teaching.

Owing to the literature review of school characteristics mentioned

above, we explore connections among area, parental input, and

teachers’ self-efficacy with reading achievement. The items in these

three areas are as follows: 1) area: district differentiation from urban to

rural; 2) parental input: parental support and involvement, and 3)

self-efficacy: teachers’ job satisfaction, understanding of the goals of

the curriculum they are teaching, and their perceptions of their ability

to meet those goals.
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Methodology

Research Framework

The research framework is shown as Figure 1. The variables are
divided into two different levels. Reading advantage is the independent
variable, and achievement is the dependent variable in Level 1. The
variable of school characteristics is in level two. H1 represents the
significantly direct effect between perceived reading advantage and
achievement. H2 represents the significantly direct effect between
school characteristics and achievement. H3 is used to investigate
whether school characteristics have a moderator effect between reading

advantage and achievement.

Level 2 o

Parental input School

| Characteristics |"\

Teachers’ e \\\ \
self-efficacy \ N
Perceived N\ \‘
Level 1 Reading * Achievement
Advantage

Figure 1. Research framework

The research variables used in this study were divided into in two
different levels. Perceived reading advantage and achievement were in

level 1, and school characteristics were in level two. Based on the
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previous literature, we proposed the research framework as shown
above in Figure 1 and hypotheses as follows:
HI: If student perceive themselves to have a greater reading
advantage, they will perform better on achievement tests.
H2a: If students live in better areas, they will perform better on
achievement tests.
H2b: Children who receive more input from their parents will
exhibit higher levels of achievement on tests.
H2c: If teachers are more confident when lecturing, students will
perform better on tests.
H3a: Area has a moderator effect between reading advantage
and achievement.
H3b: Parental input has a moderator effect between reading
advantage and achievement.
H3c: Teachers’ attitude has a moderator effect between reading

advantage and achievement.

Sampling

The research purpose was to assess the reading achievement of
fourth graders in Taiwan. The data were from the Taiwan PIRLS 2011
(IEA, 2013), and the samplings were implemented in two stages
through a Taiwanese population ratio. The first stage was school
samplings by probability proportional to size (PPS). The rate at which
schools were drawn was based on the number of students in each

school. Then, in the second stage, the class was viewed as a unit to
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extract a fixed number of students to participate in assessments in the
selected schools. A total of 4,217 students and 147 principals from 147

different schools filled out questionnaires (see Table 1).

Table 1.
Variables and descriptive statistics
Variable N Mean SD Minimum  Maximum
Reading Advantage * 4217 3.42 0.68 1.00 4.00
Achievement® 4217 556.14 60.67 306.15 730.92
Area® 147 3.37 1.25 1.00 5.00
Parental input” 147 3.80 0.57 2.50 5.00
Teachers’
self-efficacy " 147 4.02 0.48 2.67 5.00

“level 1 variables' " level 2 variables © Level 1 (N=4217), Level 2 (N=147) -

Variables

Achievement is the outcome variable at level 1 in this study. The
PIRLS has two types of questions: multiple choice and questions and
answers. Each multiple-choice question has only one correct answer
with one score. However, questions and answers will give students
different scores from one to three, depending on their comprehension
ability. The reliability in achievement was 0.98.

Perceived reading advantage is the only independent variable at
level 1, and it contained three items using Likert four-point scales.
Students could score from one to four. A higher score indicated a

greater possibility that they perceived reading advantage. The items in
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the questionnaire are listed as follows: like to read things that make
them think, learn a lot from reading; books help to imagine other
worlds. The reliability in perceived reading advantage was 0.74.

Parental input was the independent variable at level two, and it
included four items using Likert four-point scales. Students could score
from one to four. The items in the questionnaire are listed as follows:
parental support and involvement. The reliability in parental input was
0.78.

Teachers’ self-efficacy is the independent variable at level two,
which comprised of three items using Likert four-point scales. Teachers
could score from one to four. The items in the questionnaire are listed
as follows: teaching job satisfaction, the degree to which teachers
understand the goals of their curriculum, and their perception of
whether or not they successfully met those goals. The reliability in

teachers’ self-efficacy was 0.78.

Results and Analysis

Descriptive statistics

Table 2 lists the information for the mean, standard error, and
correlations in the detailed descriptive statistics. In general, the
correlation between perceived reading advantage and achievement was
0.263 (p<0.001). There was a good model fit based on the confirmatory
factor analysis in this study, for which the values were NFI=0.99,
RFI1=0.98, 1FI=0.99, TLI=0.99, CFI=0.99 and RMSEA=0.028. The
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factor loadings were 0.67, 0.77 and 0.67 in perceived reading
advantage; 0.98, 0.95, 0.98, 0.95 and 0.97 in reading achievement; 0.61,
0.67, 0.76 and 0.74 in parental input; 0.72, 0.85 and 0.70 in teachers’
self-efficacy.

The convergent validity values were 0.74, 0.98, 0.79, and 0.80.
The AVE values were 0.50, 0.93, 0.50, and .0.57. These figures were
higher than those required for composite reliability and an average
variance of 0.6 and 0.5 (Fornell, 1981), respectively. Hair argued that
the square root of the AVE should be at least 75% higher than the
correlation coefficients among the constructs (Hair, Anderson, Tatham,
& Black, 1998). The square root of the AVE values 0.70, 0.96, 0.69,
and 0.76 met these requirements, as shown in Table 2; thus, the

constructs showed good discriminant validity.

Table 2.
Descriptive statistics
Variables Mean SD PRA ACH PI TSE
Perceived Reading
Advantage * (PRA) 3.42 0.68 0.70
Achievement * .
(ACH) 555.75 6079 0.263 0.96
. b
Parental input 3.80 0.56 0.005 -0.115 0.69
(PT)
s b
Teachers (;esllg)efﬁcacy 4.02 0.48 0.036 0.083  0.532%%* 076

“level 1 variables; ° level 2 variables; Co-relation of level 1 and 2; Level 1 (N=4217);
Level 2 (N=147).
*p< 0.05. ¥***p<0.001.
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Hierarchical linear modeling analysis

I. Null model

In cross-level research, researchers have to examine if a cross
effect exists. In an HLM study, variances in the number of dependent
variables can be dismantled as the number of variances within the
group and between groups. First, researchers must confirm that the
variation between groups is significant and then proceed to the
cross-level analysis. In order to examine the variation effect between
groups in terms of achievement, we first adopted the null model. The

model is as follows:

Level 1: Achievement;; = Bo; + 7ij

Level 2: BOj =Yoot Hoj

Table 3 indicates that the variations in achievement (too=421.101)
were significant (y2= 668.103, df=146, p<0.001) among schools. It
showed that the reading achievement of students was significant in
different schools. In addition, the variance within the group was
3279.624. Thus, ICCl= 421.101/(421.101+3279.624)=0.1137. This
suggests that there was an 11.37% variance among schools. According
to the argument, if the ICC1 figure is greater than 0.058, the variation
between groups cannot be ignored (Cohen, 1988). Therefore, when

analyzing achievement, we had to consider variations between groups.
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Table 3.
Null Model
Fixed effect Coefficient Standard error ~ T-Ratio P value
Achievement - vy 554.855 1.911 290.302 0.000
Random effect Variance component df x2 P Value
Intercept] > p; 421.101 146 668.103 0.000
Level-1 > v; 3279.624

I1. One-way ANCOVA model with random effects
When the adoption of the HLM analysis was confirmed, we had to
examine the hypotheses in this study. First, we examined only one
variable, perceived reading advantage, in level 1 and investigated its

relationship with reading achievement. The model was as follows:

Level 1: Achievement;; = Bo; + PB1; (Perceived reading advantage)
i

Level 2: Bo;= yoo * Loj

Bij=v10t pj
Table 4 shows the results of perceived reading advantage (y;o=
21.393, t=17.601, p<0.001). The results suggest that perceived reading
advantage had a positive influence on reading achievement. The results
also suggested that perceived reading advantage is an effective factor
by which to predict reading achievement. That is to say, adding each
unit in perceived reading advantage will increase the achievement
scores by 21.393 points. Therefore, higher levels of perceived reading
advantage led to better achievement on the tests. Thus, H1 was fully
supported. Hence, we found that perceived reading advantage explains
7.54% [(3279.624-3032.274)/ 3279.624] of variations among students.



Also, in terms of random effect, 1990 was 364.417 (¥2=628.633,
p<0.001), which indicated a positive significance between groups.
Owing to the fact that different schools have different intercepts, we
inferred that the variables in level two might have a direct influence on

achievement.

Table 4.
One-way ANCOVA model with random effects

Fixed Effect Coefficient Standard error T-Ratio P value

Achievement * 7y 555.932 1.794 309.740  0.000
Perceived Reading

Advantage > v 21.393 1.215 17.601 0.000

Random Effect Variance component df %2 P value

Interceptl > pg; 364.417 146 628.633  0.000
Level-1 > vj; 3032.274

IT1. Regression model with intercepts and slopes- as-outcome
We examined the relationship of perceived reading advantage,
area, parental input and teachers’ self-efficacy toward students’ reading
achievement. The model was as follows:
Level 1: Achievement;;= Bo; + Bij (Perceived reading advantage) +
Yij
Level 2: Boj= Yoo+ Yo1 (Area) + yo, (Parental input) + yo3 (Teachers’
self-efficacy) +po;
Bij=vi0+ pj
Table 5 shows that area significantly influenced achievement (yo;=
9.912, t=7.853, p<0.001). Thus, it can be inferred that area can directly

influence achievement. These results suggest that area is an effective
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factor by which to predict achievement. Thus, adding each unit in area
will increase the reading achievement scores by 9.912 points. Parental
input significantly influences achievement as well (yp,= 7.509, t=2.274,
p<0.05). Thus, parental input could directly influence achievement. The
results suggested that parental input is an effective agent by which to
predict achievement. Then, adding each unit in parental input will
increase the scores in reading achievement by 7.509 points. Finally,
teachers’ self-efficacy significantly influenced achievement (yo=
-7.546, t= -2.030, p<0.05). Thus, it can be inferred that teachers’
self-efficacy can directly influence reading achievement. The result
suggested that teachers’ self-efficacy is an effective factor by which to
predict reading achievement. Then, adding each unit in teachers’
self-efficacy will decrease scores in reading achievement by 7.546
points; that is to say. H2a, H2b and H2c were fully supported.
Additionally, in terms of random effects, we further examined the
intercept variance component and found it to be significant (to=
188.665, x2=388.793, p<0.001). In addition, area, parental input, and
teachers’ self-efficacy explained 55.19% [(421.101-188.665)/421.101]
of the variations among schools. Area, parental input, and teachers’
self-efficacy had a significant influence on achievement among the 147
different schools. The results suggest that there are some variables that
can be considered critical factors that affect reading achievement in
level two. Future studies can explore other factors influencing

achievement from a school perspective.



Table 5.
Regression model with intercepts and slopes- as-outcome
Fixed Effect Coefficient Standard error ~ T-Ratio P value
Achievement > o 555.739 1.416 392.242 0.000
Area > g 9.912 1.262 7.853 0.000
Parental input > o, 7.509 3.302 2.274 0.024
Teachers’ self-efficacy > o3 -7.546 3.717 -2.030 0.044
Perceived reading
advantage » 710 21.056 1.203 17.502 0.000
Random Effect Variance df %2 P value
component
Interceptl > pg 188.665 143 388.793 0.000
Level-1 > vj 3032.042

IV. Full model
We examined whether or not the cross-level interaction through
the variables in level 1 and level 2 influenced reading achievement. The
model was as follows:
Level 1: Achievement;;= Bo; + Bij(Perceived reading advantage) +
Yij

Level 2: Boj= Yoo+ Yo1 (Area) + yo2 (Parental input)+ yo3 (Teachers’
self-efficacy) +po;
Bij= yi0+ v11 (Area)) +yi, (Parental input) +y;3 (Teachers’
self-efficacy) +puy;

Table 6 indicates that the interaction effect of area, parental input
and teachers’ self-efficacy showed no significant influence on reading
achievement (y;= -0.301, t= -0.313, p>0.05); (yi2= 3.284, t=1.119,
p>0.05); (y13=-4.795, t=-1.611, p>0.05). Hence, H3 was not supported.
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Table 6.
Full model
Fixed Effect Coefficient Standard error T-Ratio P value
Achievement > vy 555.722 1.420 391.166 0.000
Area > Yo 9.962 1.257 7.920 0.000
Parent input > vy, 7.477 3.297 2.267 0.025
Teachers’ self-efficacy > v; -7.539 3.718 -2.027 0.044
Perceived Reading
21.089 1.190 17.721 0.000
Advantage > vy
Area > vy -0.301 0.964 -0.313 0.754
Parent input > vy, 3.284 2.936 1.119 0.264
Teachers’ self-efficacy > v3 -4.795 2.976 -1.611 0.107
Random Effect Variance df X2 P value
component
Intercept] > py; 188.637 143 388.361 0.000
Level-1 - y;; 3032.552

Figure 2 indicates the relationships of the cross-level interaction
between perceived reading advantage and parental input toward
achievement. Even though there was no moderator effect (Baron &
Kenny, 1986) between perceived reading advantage and achievement
via parental input; too much parental input eventually resulted in a
negative influence on achievement, and we could clearly observe that
the intercepts of the two regression lines were different. That is to say,
the more input parents offered to their children, the greater negative
influence occurred between perceived reading advantage and
achievement in these students on their test results.

In terms of the cross-level interaction, the regression lines shown
in Figure 3 represent the relationship between perceived reading
advantage and teachers’ self-efficacy via achievement. Although there
was no moderator effect between perceived reading advantage and

achievement via teachers’ self-efficacy. Arrogance on the part of



teachers eventually led to a negative influence on student achievement,
and we could clearly observe the different intercepts in the two
regression lines. That is to say, the more arrogant attitude that teachers
exhibited while lecturing students, the more negative influence there
was between perceived reading advantage and achievement in their

students based on the examination results.

Parental input

3500

3000 Low input
High input

2500

2000

1500

1000

500

Figure 2. Cross-level interaction between perceived reading advantage and parental

input and achievement
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Teachers' self-efficacy
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Figure 3. Cross-level interaction between perceived reading advantage and

achievement via teachers’ self-efficacy

Conclusions

This study investigated perceived reading advantage and school
characteristics as they relate to achievement through the HLM. We used
the Taiwan PIRLS 2011 database, which included 4217 fourth graders
and 147 elementary schools to conduct a cross-level analysis. Owing to
the fact that the hierarchical linear model involved students and school
level, data integration became critically important. The following

results were obtained in response to the research questions.
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Perceived reading advantage and students’ achievement

From the perspective of student level, the results indicated that
perceived reading advantage had a positive and significant influence on
reading achievement in the fourth graders under consideration; that is
to say, greater reading advantage as perceived by the students led to
better reading achievement based on the test scores. This meant that
adding each unit in perceived reading advantage increased reading
achievement scores by 21.393. From the results of student level, it
could be clearly understood that there is a relationship between
perceived reading advantage and achievement. If students perceive the
advantages of reading, administrative staff in the schools should
rearrange reading classes into the formal school schedules. Therefore,
students will develop a habit of reading. This result is in line with those
of previous studies (Davis, 1989; Nysveen, Pedersen, & Thorbjernsen,
2005).

School characteristics and students’ achievement

We proved that area has a positive influence on achievement; that
is to say, if students live in a better residential area, they will have
better reading achievement based on test scores. This meant that
students studying in the urban school increased reading achievement
scores by 9.912 points. The results are in line with prior study (Shobana
& Cartledge, 2004). Furthermore, parental input was also verified to
have a positive influence on reading achievement; that is to say, the

more input parents gave to the children, the better their grades were on
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reading achievement tests. This meant that adding each unit in parental
input increased reading achievement scores by 7.509 points. The results
are according with previous study (Flouri, 2006). Third, teachers’
self-efficacy was proven to have a negative influence on achievement,
which is against the hypothesis of this study; that is to say, the more
confident teachers felt about their teaching techniques, the worse the
children performed on reading achievement tests. This meant that
adding each wunit in teachers’ self-efficacy decreased reading
achievement scores by 7.546 points. However, the results are in line
with other study (Pintrich & de Groot, 1990). However, we found no
moderator effects between perceived reading advantage and
achievement via area, parental input, and teachers’ self-efficacy.

A sound living environment, proper parental input and good
teaching attitude were all shown to be important factors influencing
reading achievement. However, an environment that is too comfortable
spoils children and makes them lose their desire to learn. Too much
support from parents deprives children of learning opportunities.
Arrogant teachers lack a positive attitude related to pursuing the latest
knowledge and delivering appropriate material based on the curriculum.
The teaching attitude might lead to students poor performance such as
learning achievement. Table 7 indicates current Taiwan status of school

characteristics and perceived reading advantage in student level.
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Table 7.
The information of school characteristics and perceived reading advantage of

students in Taiwan

Issues Results
Area Studying in urban school Better performance
Committee participation Finance and suggestions support
Parental inputs Curriculum assistance Expertise knowledge
Parent-teacher communication Differential lecturing
Arrogant Never upgrade teaching skills
Teacher’ . g . Pe £
Inertial learning attitude Lack of latest knowledge
self-efficacy . .
Lack of evaluation system Driving force shortage
Perceived Students’ self-expectation Knowledge acquisition
reading Parental expectation Pleasing parents
advantages Interesting curriculum Perceived enjoyment in learning

According to the results mentioned, principals should focus on
designing interesting curriculum to increase students’ motivation,
inviting parents to share their expertise in extra curriculum, and
polishing teachers’ lecturing skills to deliver students clear teaching
goals on the purpose of improving students’ achievement.

This study had three relevant findings. First, perceived reading
advantage in level 1 had a significant influence on achievement.
Second, in terms of area, parental input and teachers’ self-efficacy in
level 2 had significant influence on achievement. Finally, there were no
moderator effects found in the study.

Contributions
e The most important finding was the effectiveness of a strategy
involving collecting group and individual levels for
investigating the effects in the different levels. Overall, we

found that perceived reading advantage and area, parental input,
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teachers’ self-efficacy, and school characteristics were important

agents affecting reading achievement.

Implications

Thus, the following suggestions are offered. First, teachers should
inspire students and help them understand the importance of reading.
For example, reading makes students think; reading provides
diversified information, and reading helps students imagine other
worlds and cultures. More importantly, learning helps students think
and create solutions to problems. Since students learn competence
through perceived reading advantage, there will be a great
improvement in their grades. Second, living in a sound environment
helps children maintain a peaceful learning attitude. With a quiet
learning environment and clear thoughts, students can concentrate on
their studies and improve their reading achievement as well. Third,
proper parental input does improve children’s attitude toward learning.
If students have a positive learning attitude incorporating the proper
levels of parental input, they can endure the pressures associated with
failure. Grit is one of the major reasons individuals can overcome
pressure and walk on a path to success; that is to say, proper parental
input plays an important role in reading achievement. Finally, in order
to provide students with an interactive curriculum and interesting
activities, hardworking teachers have to wupdate their teaching
techniques and acquire the latest heterogeneous knowledge from time

to time.
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