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26, F5RT- 4B S 12 E MR 2] g‘?@ﬁiﬁ;p‘u;ﬁﬁ 65 (.69) 23 (.43) 01 (30) -16 (21)
2 'ﬂ@ﬁ*ﬁ BB SR _ _ _
T ] HEUM H PR - [ .64 (.58) 04 (.19) 02 (21) 07 (.14)
% TR i 3.60 1.52 1.40 1.15
T (ER R AR £ 25.72% 10.88% 10.02% 8.22%
JET A 2.33 2.05 1.79 1.83
ﬁ%t DERE RS 1ifl promax 3 2 fHlifHE #*Fﬂp Jgj@%gﬁ%ﬁ*w.’ﬁjm&?ﬁﬁ%rﬁ K40 -

» BRI R RO

TN TR Y 439 SRR T‘@%@%iili[ﬂ oI APV 14 JEP A IRE PN S I PR
& RRTENTF T o BRI LY OREHI SPSS 21.0 fi T H B9l SEN
) -

Frek o S f“}fai’%ﬁ'[ » Kline (2005) H@EE, ]tjrl f’lglr (skew ) AE{SEffifi [ 45 3 5 1%, fF'I
B¢ (kurtosis ) #6151 [ 4+ 8 EJ[J?Q?JE%T,[FI JE{ ﬁ:ﬁflf EE_ o iﬁﬁ;“a@ﬁﬁl%lﬂ AEIF 14D rJrJ"
?“,E;Ir;rﬁ”om = 1.18 > rirwﬁfg,gl’rﬁ# 1.21 =221 > ,ﬂgm 1,4 14 ™ 5 JrJ~NEI§L¢IE§£ o

oo H ?fﬁﬁif\ g [%ﬂpl » Bagozzi =% Yi (1988) ﬁ ’f%fﬂ EJJE%‘E'I‘?JH‘E;P
(preliminary fit criteria ) ~ ﬂi’?ﬁﬁlﬁ P Coverall model fit) ~ AU 7 A ﬁ}f’ (fit of internal
structural of model ) == I,ﬁ}ﬁ” °

1. ?Hﬁ%p[ﬁw

U2 ) £ 1 R EI zwa F.'J L AR O
El f 27% 71 I/rJ HUS ST 14 JERUfT f1 e B EG 27 0 4 322 Child (2006) BN Fif &
i 30 g ﬁ%@“a’ﬁ(@ﬂﬁﬁﬁimf&j IR ST 14 B - (PS03 FEOR AN )
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[UISE AR 1) £ R (% p 1)~ CFL» RMSEA LIS GFL 3= kLl kit
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S fF”EZ’?E'ﬁE I SR o 1FVF'?W| ST LRI (N o BT AR 5?‘4@3(3 S 2006 ) -

i1y CFI ~ RMSEA TLI % GFI % ﬁlblfp#@gﬁjﬁw I R LT Y F 0 13 R
iﬂ%lg,—%g Ii[ﬂiuﬁﬁb‘%‘:}’ﬂﬁ*ﬁf'
+&3 13 BRBMAE %Ei@%ﬁ SHRZ D ITAVET BB IE IR 2 BEC I
izt v (p) CFI RMSEA TLI GFI
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gﬁq@rbizimﬁgv EA: ngﬁﬁﬁﬁl’ P 4 Fre

: sk 4 TSt o 13 APl 2 A
W og* 48 Vf] > g % BEE 1Sl AR -

K4 BENRASTER 13 BZEEEREFREER
5 6

1 2 3 4 7 8 9 10 11 12 13
1. al -
2. a2 AgrE -
3. a3 34wk DREE —
4. a8 .08 21F%x 2% —
5. al2 16%* 24%*% 08 37HE* -
6. a13 23*** 22*** 26*** 35*** 48*** —
7. al7 A5%* 20%%* Q1% Q3%kx o Fkkek ek —
8' a19 _24*** 23*** 16** 31*** _39*** 35*** 46*** —
9. a2l 16%* .10* .08 .09 26%%* 14%* 16%* 24 —
10. a22 14%* 5% .09 QxR D3k 3Dk DREER Nk —
11. a23 J9¥xE - 4%Ex 10* 32¥xx o 3Rk 34k TEREx D6¥¥x 10* 39k —
12. a26 Rl kN Wi JoF¥x - 3Rk pOREx 3EREx 28¥¥x 08 ALEEE 33wk —
13. a28 B Y Al ¢ 22%* 22%* 23¥xk 0 20%kk (9 20%F* 0 DeFwE 3wk —
Tiafr 233 2.04 2.66 2.26 2.18 2.69 2.98 2.34 2.19 2.17 2.46 2217 2.17
R 0.95 0.85 1.05 1.00 0.87 0.91 0.92 0.79 0.66 0.74 0.87 0.88 0.80
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3. B %’ﬁf ﬁf’l ;

JoppL = riﬁ’f_ﬁf[] JJI/"UPI » Hair ~ Black - Babin % Anderson (2010) = %f[ Tz
FIfER (item rehablhty) I iR Yo JVED (average of variance extracted)tj”” SR ik ( composite
reliability ) &= ,FIfF’,Fﬂ’L[J!"ro Hair &~ HERF If 5= PRI '13/‘ 25 AR PV El ﬁjﬁf‘ .50 »
NB%md@%(w%)#%mfﬁyﬁﬁ'w’W?j ﬂ{&#ﬁﬁpW1J@#

LS E AR R 13 JEPM AR S R 1 P s ) A '/EEIIH@ ;zrfﬂl'r:@g EN T
YAEVEL S S OO R - I 5 T -

xS BBEMNFEE ,uzié B EZEBEE HSEERTHESERMIEMRER

S FEIF! Wk Fif FEF'T IF A R E TV R

FETHT A1 al 67 45 62 36
a2 .66 43
a3 45 20

LA a8 53 29 67 41
al2 71 50
al3 66 44

IR al7 62 39 .58 34
al9 72 52
a2l 32 .10

AN a22 59 35 .66 33
a23 60 36
a26 61 37

a28 47 22
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s 5 F A1 18 Bagozzi &= Yi (1988) » I'| & Hair =~ (2010) AU FAEIE - Pospaisl r; =
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Bl 3&%,@ % a3 ~ a21 %2 28 5= fEYt - H (4 10 f# 'HJ'EE[ (B @bt 25 pufiais - §
(5 AR TAPI T BEA (7 RITHAEE ) TR A F%F;D ) HAE G TR PR A
VR B 58 HERT [ab}i%puﬂﬁf*@ 0l 60@/““ FJ“ H@%'%V#PIE’VE“HPI’P“'l[nn
BV T ISR CVEIET LT 50 - [ 13 R AR Sk VBRI PSR T T 2E )
[EEINET R
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o BEE A BIREE p! [ F Tk R o

k6 Bl HEMBENEAESERBHNERSERZHERER

TR e LA HIF R fRiliian)
TR 18 36
LA 21 41
HIF IR 22 55 34
A 28 45 48 33

ﬁgf D2 SRS (WP SRRV ED S SRR = E"’J%EWTJ[’E‘P"?%%*E'%l'%n”’@’?ﬂ’j\ ™

Ak 0 TSR~ BELIIEET  ARRRl e SRR T[N 3 0T AL e I*F‘ Nl
5113 EEP“'[PTE AR @f’aiﬂ%ﬂ ﬁi'?‘v H &Aﬂ TR TSR H R R R
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[ FF& i (Buehl & Alexander, 2005; Chan & Elliott, 2000; Schommer 1990) xﬁ} SR AFHIEN E]
fi J;D%[Ek S R R R R R J;U%l{ By EJ, LR AT 5 Iuaagg?qﬁ'gj@‘fﬂ
pJFiEH‘ﬁ Hh‘ » BHEHE Fuip%ﬂﬁ SEIRFRE] F%I@F,u[iJ P Tpl@‘c | FIJ’FF’} 4
( endlxen& Corkill, 2011; Schommer; Schraw et al., 1995) > (£ [fil7 Ajgliﬁfﬂf[l%?_ )EJ'—JI—*]E J’“‘['%n?*ﬁ
A Tfl‘@;i }Ii’ﬂgjp B s ik ptﬁﬂ WIE ﬁ'ﬁ*\_@@%p J;ﬁ@;[ﬂ

‘¢mmﬁ'}ﬂﬂﬁ g J{l%?[ 1Bl I'] Hofer = Pintrich (1997 ) #1554 P“'[ﬁ@ﬁlt EE[ i (A5
FRH] %\TE‘EH R B ) ARis S m:\q%?{sliﬁ'&“ TEPIF AT R PR “ Hofer
5 Pintrich J{[%IF 45 [Jhllﬁfgp[p J%T” I#j;%gi: P B 71:TJI‘4I g@ ;p%&[ﬁ %i%ié!"ﬁjﬁrﬂpﬂ
A -
= EESH

SRR ﬂ[i[ﬂiﬂ POEHAY 13 Eﬁ@ﬁg;ﬂ%lf AENR > & Crobach’s o (7Rl R o P13 (5 2
B o (FHE .80 ﬁf i Nunnally Z* Bernstein (1994) #%’ﬁ%ﬁ 70 putgis o BET BRI S
rﬁw’?‘i ?*~ ﬂﬁ*lr el rﬁ?"fﬂﬁﬁj (3 f&‘I‘E‘:) M A (3FEE) DI YR L (3D F%J‘Wu%
(4 = D“')}E%EJ o [Ee STHIEE 66 55~ HW/\ EPU ST BN JE’EZQ(T
,%Ep\/ 490 'Tgirjuﬂ FpLE [ T‘@%q?? i (2009) Fllﬁﬂ F{,u Bl AJEYTH 3 % 5 ,%ETﬂj‘

= S 60 % .69 FLR {J. o - ) Fgﬁﬂf@ SRV o [T .55 BT .60 0 B 13
f@ﬁ@ﬁ'}ﬁl%r BRI T BV RE W VFIJI

HE O |’F SEIET EA%FI Schommer (1950) %‘ |7f‘~}?%a %Flii{lﬁﬂﬁii rﬁ?ﬂ%‘?
Hofer = Pintrich (1997) %’ Pf‘*?%ka* FIpvAE = Sal# ri] [@# T [ ERPIEEEN R o (7
E’ﬂ‘“g"ﬂl%“ o [T Schrawff" (2002)%1FI | Schommer Zf! r E%FU 32 Jri[l$|ﬁ%£'l )
H o1 pJaffgirnH[JfL dEi)y (6 0=.70)~ J; 1 (40 > a=.55) A
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P (5fH > 0=.52)- F;%TEFf;[I%& 3> a=.36)" F SIS (4 > a=.45)- il Choi == Kwon
(2012)#%"| Hofer == PlntrlchiI i (ESRIE JHI%[B AEIFo *@*ﬁsﬁsliﬁdiu T’T;‘Eﬁ[’ Rl =
Igﬁ F[If'rggﬁqﬁ%@ripiﬁﬂﬂ P55 By o [R50 Jg“,“gh ELE %[F' ﬁ[?w

[ EBFAPUPI ST RER o [R5 TR ;}g{—f&gulﬂ’iﬁﬁﬁﬂ A A B! E”,J,JF] FIJ]F[@:EZ
%@

M HEREED R

FAPIAVREE AR (S R A T B GLE] PE F R T SR f/ﬂ” ﬁﬂf B r’f‘E'fﬂJ
;',JFE:T fr@[ﬂ: rﬁlﬁ\lj %»[H:J 2 L‘TE}(T At =S AR 7;@\]5{:#% I":fl gﬁiﬂ%&lﬂ
B S I AL S R ] @li
&SR P RRE G ERE  RER D A VN ?E’rﬁl*“qu[ TG EYR T H (Sass,

2011) » & 7 ERATE Q:iﬁﬁgﬂ Ifil [iffJ][J[E& Jﬂﬂﬂ'@f’iiﬂ%# EN Al ﬁl@ T PR3 o T AT R
o plsk 7 A [Sﬂ% pﬂﬂ%ﬁ”j AT - 2P CFL RMSEA - TLI'Z GFIAPLFI}‘F@

Fg’j’ilty»:ﬁlrcl %Tﬂ Q(i = %LFIJD Ilf{ﬁlﬁﬁﬁdaﬁ [/Pd—i[&-lgi)fﬁ _T Tuia:j‘ Fg )iﬁﬂﬁ&[gsqu
AxZ JSIHF‘ ?"“E:l ’ﬁfi?“ﬁ/

+

K7 1 ERBNRESEREEERNR/ T ERBEREEZEIEE

B4 KE B Z (p) CFI RMSEA TLI GFI
B Rl 439 110.234 (<.001) 952 045 937 963
PIEF 92 68.498 ( .186) 965 042 954 900
1P 347 90.139 (_ .006) 960 039 947 961
=gy p>.05 > .90 <.05 > .90 > .90

E A S (2006) TR R

HW%H [T T 254 ri%ﬁaiﬂ%lr: AEF o SIHRIN R 1ﬁﬁ|ﬁ§lr g TR
SR AR YER - YRR IR 8 T o fli 8 T CRIN AL | % TR A
PR » IO fIAEE 11320 © FIFIVRARDE 9 » B B p =054 » pLkef4 BERBE f
p@ﬁ'fﬁ .05 > B Mg RIT it | EH TR L E - Eﬁ%p@ CFI ff1#% .002 » /[ %% Cheung %¢
Rensvold<2002) #w%‘” 01 = B > 7] ﬁ;@? BN AR | GG ER LR A
& rrj[ (EFGIIIS NE le @ | JEH AR Y E

%ﬁfu@ﬁ@ﬁ‘@rﬁﬂjﬁwaﬁ g P A 12,545 FIp AR
10 > i 1% p =250 » 2= - ag&ﬂ At %‘éﬁ%mﬁ[ﬂ»ﬁ“ 'Tx’ﬁ?{ﬁu CFI 1% .002’?1‘\%51% -
Yt ﬂﬁﬁaﬂi ﬁﬁi?ﬂ ljimﬁﬂwirﬁ%ﬁﬁ%* SRR H -
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Ex 5—‘5‘?]?1[] 216> 627-650°[Lee, Y. S, Lin, F. L., Leu, Y. C., & Chen, M. F. (2008). The standards
for development in elementary mathematics teaching: Perspectives of elementary mathematics
educators. Chinese Journal of Science Education, 16, 627—650.]

£ 5#7(2006): f?ﬁ‘j;@ﬁﬁi =V :SIMPLIS fy/jas |- ’F e ﬁ j °[Yu, M. N. (2006). Latent variable
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The Development of Mathematical Epistemological
Beliefs Scale of Elementary School Teachers and Its
Reliability and Validity Evaluation

Chin-Tang Tu
Office of Teacher Education and Careers Service

National Kaohsiung Normal University

This study aims at developing the Mathematical Epistemological Beliefs Scale (MEBS) suitable for elementary school
teachers by evaluating its reliability and validity. The analysis consisted of two phases: pre-test and test. Both phases adopted
stratified sampling method with elementary teachers of 251for the pre-test and 439 for the test respectively. Through
exploratory factor analysis and confirmatory factor analysis, four factors were found: simplicity of knowledge, certainty of
knowledge, source of knowledge, and justification of knowledge. The internal consistency of the Cronbach's alpha of the
MEBS was .80 for the total score of the 13 test items, which shows the high degree of reliability of the MEBS. This study
further investigated the measurement invariance of the test. The results indicated that the same construct is being measured

across different genders of the elementary school teachers, which confirmed high level of construct validity of the MEBS.

KEY WORDS: Confirmatory factor analysis, Mathematical epistemological beliefs,
Measurement invariance
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