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A Comparison of Algebra Content in
Instructional Materials in Elementary
School Mathematic Textbooks of
Taiwan, Finland and Singapore

Wei-Min Hsu  Yu-Jiue Tseng

This study compared the algebra content of instructional materials in the
most popular elementary school mathematics textbook series used in Taiwan,
Finland and Singapore. The mathematics instructional materials reviewed were
KangHsuan Mathematics, the WSOY LLASKUTAITO in English, the MCE My Pals
are Here! Maths used in Taiwan, Finland, and Singapore, respectively. The re-
search method employed was content analysis. Mathematical problems were the
unit of analysis and they were classified based on their cognitive types, contexts
and representational forms. Findings showed that the percentage of algebra
problems presented in the textbooks in these three countries was not high, only
about 7% to 13%. In sample problems, Taiwan and Singapore presented a de-
tailed problem-solving process, but Finland only offered brief descriptions or
definitions. We found the ratio of different types of problems in textbooks to
be similar in the three countries with most of the problems classified as ‘proce-
dure without connection’ in each country. As to problem contexts, most algebra
problems in Taiwan were contextual problems in nature, but in Finland and
Singapore, were classified as non-contextual problems. When the representa-
tional forms of problems was examined, we found that most problems were
presented in word form in Taiwan, but most frequently in a purely mathematical
form in Finland and Singapore.
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(2004) MIRFFEEEER - BEM Y BUER 2T BB FE AR BB = N B R R
Stein * Remillard B Smith (2007 ) ZHL B AR ENE LHAINER ~ F£5 -
MAAMAITE X > B g BB B M E A FEE - IRER (2011,,
2011b) WY FEEEER » 20l AY BB 2 3 P 52 2 PR B8R Hh Y B8R R
RE o AT ZRPH AR H G HE REENRE - AR S BA AR 7
THEAIN B A EMEREZE (Son & Senk, 2010) ° Ktk » LB ZHTFE
1% (National Research Council [NRC], 2004 ) =3 & 5 BT 2 H L i
HEERENE RN > FF 2 it a3 AR AR F B (204R
B~ S 2T 2012 PR ~ B51E75 » 2010 ¢ Charalambous, Delaney, Hsu
& Mesa, 2010; Son & Senk, 2010) » ZZEHE Stein FF A (2007) FridHAIH
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EHHEME-E (Raymond & Leinenbach, 2000; Smith & Philips, 2000; Star,
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Herbel-Eisenmann, & Smith, 2000 ) ° Smith ¥ Philips (2000) fJif 788 H;
REPEBEE 24T S BE S P ¢ Herscovies B Linchevski (1994)
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[ R BRI B2 B BB 2 | (Trends in Mathematics and Science
Study, TIMSS) FIJFHEHRE H » 2007 F 2/ FHREBEEFHTH2MH
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2008 ) © SEEEY BRI ER R LM AR IR EE BN - (HAE — LR B 171 flal
£ PISA 2006 M1 2009 7§l » 28824 157 AR ER 75 3T 2 44 B 5% R g
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(Remillard, 2005) > LASFiT SRJELER ¢ 28 — (8 B AIREARBRTE R & (KR
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HEREMNEHEMANE  GEEHZEEEEHEEENE T

(objectives » ANFRARRR - HUAERE ) ~ A B2 E E-EIIZONE (core
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ffEfREfE ~ G TIEALE T - BH » FEME - 575~ &R - B
M L EAARTIGE ) » ST BERREN EZEE (Curriculum
Planning and Development Division [CPDD], 2006 ) o A B /] B 24 25 A
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B3 BARE - s E ENER A A REGRE B IR - WL - A FERE
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A EE AR EANEENIER Y (Kieran, 1992; Pimm, 1995) ° ] 522 E 4 8]
SRV REARNEESARIE RHIIAEE T (Stein et al,, 2007) » TEL
B R ERARIEHAREAREA (RER > 2013) « Witk > DUNEL
e 2R ] RE R AR 2B 77 SR AR P - DU AR 25 i 7R R AT IR F R 43
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(—) B ERER A
Stein ~ Smith ~ Henningsen $ Silver (2000) ¢ fRREKE A7 ZAT HIHY
AT K (cognitive demand ) AYERES - i B B2 R R (0K FP2 Ry T 75 22 (1 32
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TEFP B EMEAS ~ MIREMIBRR ~ MR » A I 22 AR 0 JE A 5 B
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B SR HER PR E RANE AN 1 -
N RER BRI RE - ME R R B R - BUERRE IR
[ o [ B B R Y B & G T - BRSO BT IE - thi
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FEAER - BR L v A 0 0 R R B AR Y B R R R R AE TR e ) A
MR DUERRAI 77 R BB ¢ Stein F A (2007) tHIEH - EEEMRK
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FREA B - FaRfIEERR » 18 AR Bl E R R 1 77 15 1 B A S 2R 1 A
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fEfE > BEM R LA B B EE S R EEEA T F)  2E9ERS
BHBEIGENE S B2 E i = 3R AT RERE > B SAmER A B
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HEtE P EEMEN 25770 @ e TREAGNREE L
DUk FER) 5 5 @ S M B LR AEETE A B (Lesh, Post, & Behr, 1987) °
NCTM (2000) fEHREEHEREETBEH > RIEEEHGUAVMEE T
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A B A i B ) B B B2 E ( Anderson, 2003; Ensign, 2005; Gutstein,
2003)  LUN » SFEFFIRER) 2R LTS S fd 7 1 KA BB R E T RERY 2
BT e

1R ERN R ER K

Zhu Bl Fan (2006) & HR R RE BL 58 B AR} & < [ i AU RE RN 2R 12
TEAHETT ELBCA FERE » B BRI RE 3 R« B4 T R B IR BT MR R RE 5
A B IE AT : PO BB BAVERTRE  FE A LI E A TR BoDBE
Bl 2% DWERARE ¢ SR RIF - SRR IR B RO A2 RIRE - BB AIRR -~ 7
RURE ~ SRR B S R E (FEBCEREN R AR ) F o R
B W AR E T R B R R A R BB R A T A o Hrp s
B SRR RE VS S B R RE (I Bt SV TR > BELER A R RE IR T 7 B ER A 75 oK
B B Stein A (2000) ¥ S EFRAI M E T AR AL > H¥EE
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FEERIRE T2 E BT E 1% (Lesh & Lamon, 1992; NCTM, 1989,
2000) o /I » AIHFFERF Lesh B Lamon (1992) FIERIASE » %
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TESE B BT H“No Child Left Behind” (B » LLF: NCTM  (1989)
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B 75 fn A AR B B A BB B A SR 2 [ R AR AU BIT IR - LUk R AR HY
ol 5 IR ARFE B UM (Stein et al,, 2007) © E{EFE RESR NI 2 58
H B AR AR T B ERAIR TS (2009)
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(2006 ) » Charalambous ~ Delaney > Hsu Bl Mesa (2010 ) > Son B2 Senk (2010)
TN AT S BB B E R R S RE RO R R HL L AT o B R
B LA - A ] DU RS B C SR EB AR E R A A
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BN REEM BT FE R B » ANBIFFERR T AR O B 2R B4 S 1) 23 Tl B
ISR B & AT L Ot » B B 2R R R e JE A B 2 B 77 s A7 0
> B R M ATHBENTIE AR < bR - fERE &8 - 750~ ik =K
/NS R BB OB 1Y 7 A B L 2 G BB 52 B R SR AH R 7 78
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— BRSET

AR FRIRHNAE 37 (content analysis ) * W& 1T XHBE AT
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BT ARIER -
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o Refer to the table below. What is Mr Tan’s age in terms of x?

Mr Tan’s age (years)
Now X

In 3 years’ time

In 4 years’ time

In 7 years’ time

In 10 years’ time

In 15 years’ time

[l 1 ST B — B B e ]

BERIR : Fong, Gan, & Ramakrishnan (2010 : 3) °

OB BILBBA2K > A BN 3K -
(BB E30%  B8H RS LR EE?

(2)EEELORE B8 M b ALK ?

)VEBEE /M B8 ERER A Fiees -

BEE t2 B PMRE -3 &

2 2P R R A
BRI « BIRE (E4R) (20003 35) -
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HREERTE FE B

BRFEEE D > BaEE 77~ FE > BE - AW~ Tk~ 15
s TRt ) F8H (“How it is said” categories) : HIEANAENIEX - &
SEREA - BUlE A~ RIEERE ~ SRIETEIUE o MANTTE EREREE
B = B SR B R RE AN 237 5 A AN S BRI
fEIRELFERS - BB M E) METhHEEEE (BE8EE) - It
R Stein 5N (2000) B/ JEARHE » BRI E D A B A ~ M
HFEFR AL - SRS A~ DUS R BB PR A o (R E1T R R BRJE I -
FHRIRE 1 HEREG] - 20 REREIKE - S RIEGIAE 3 £
6+ MfEEI T W K HE LR REEVEME R - @B T
it HE PRI R E o LERF R Zhu B Fan (2006) #HEE
R R R0 - KRR REE X 0 BB AR (R Tl S
BEBETIRIIERE > 18 4) ~ AR (FER) b2 B0 RG
AN 2) ~ FREAEE (RSRERE SR RS E - B - BREARER
ANE 1) ~ M AERE (R 2R RS = R ER A AE
7) PUFEREAL o [ARFHIRA] Lesh B2 Lamon (1992) i D F T B i
FIFETE SR R - AT 45 R 2 R i DUER A= i e 900 68 ey Bl T g 1) 15 S 2K 230
(ZnlE 5) » BEFBERESEMIEREAMBERRE (AE4) -

=~ WF5EHR

(—) ZBHEER (E2)

2 NEIVE - HER R R E - B E R B S
sital BV RN ~ AL ) ~ fEREET I HERRBE IRUEE B (BRP/NETL
F— E IR A 2 RS B2 0 A > 2003 ) o R RS BOMT Y 8 fR @ A LR
HIGREIRL 51 58 > B ERET LA R DU B A TR M oo - A2
Piaget [ 5 B ADAN 58 B GR AER AT TS E BRI S B E A - 2 2 AHRE
BIEET (REFBEM - 2007) o BREFRRE DR FIEE 98 B L
AR 36.38% (FREFEEM > 2011) o FREFHE G2 » A 12 1t
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(99 B4EE e o8 B2EE FEMBEKAE > — L - b/
2009 FHR > 3 F 2 2008 FEHiRk - HERE 5 2010 FEHAR ) - H AR ACEE
TR TR T E R - RFHEGHEE RO EREATH > BE
MEeaRE 2L E ) & T2EEA ) EEH D #H R WA TR
SIARIIELE o AWTFEEBERA 12 MBI ITEIE - EF ~ BEEE
S AT AT o

QFETES rwsnmristy RAE08 - 29
QO EkREE500 % -
FAIO0RFBI KRS 4 EFR 100+50 2%
EA2002 KR 8 FERL 200450 2%
BA3000 A R%  AEER 300450 &%
BN | 2FekRg BERTRERET?

[J+504%

[ LAROATRAKROEE  AILTAMT 20 & | =
| Hxcyz FXEHERRET o bl 0 A x RAEAMK \%l )

| REmLAREEOMER  RRA x50 Ak [

3 ACiERYREEE S
BRI - 5 E (EM) (2009 @ 34)

Choose two equations from each group and solve them

for x

113. a)66 + x =78

b)79 + x =93
c)x + 58 =84
d)x +49 =94

4 SR e R e ]

BERIRIR ¢ Saarelainen (2010 : 22) ©
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123. Morris has some postage stamps.
He gives Nora 25 and Kim 28.
Morris is left with 219 postage
stamps. How many stamps
did Morris have at the beginning?

&l 5 Hdiie iy R e ]

BEIRIR ¢ Saarelainen (2010 : 23) ©

-

Write two story sums that have the following expressions as answers.

e m — 20 @ 5m

&6 (EBERRIRT S

BEREIR © Fong etal. (2010 11) ©

V/ ' 43 | 53 O
¥ g g 15 10 Vil
/ = N
5 - /{/;/'t A, e,
s ! 7 5 e
//. ;\‘-‘- fk i J 4
( b, 25 | 22
= 47 A 4
ﬁ’f——‘:‘:z ( m TR - A
Write the target numbers on the balls that give
s a total of 12 points 7 a total of 27 points

OO OOC

7 PG AIRE R R R E
BRIFIR ¢+ Saarenlainen (2010 : 23) ©
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(=) 758 WSOY Wk LASKUTAITO in English

JYBRIAE 2004 4 5¢ BORT U B BB B S A% O AR IR > A BB E
(R FF 755 16 IS 8 Fe 22 AR 22 JELHE ~ S B MR R AR R R RE A BE T (NUBE,
2004 ) ° WSOY FT#1TH LASKUTATIO in English #UFEE H BT 5 75 BB
INBEBARIENGRSELRL b EEEMIRSRE CE 18 £ 2 XA
H A2 25 Wi K BR E AR RE (BRI #E > 2010) o A FEARBF TR E 5
R—ERNEH 1 £ 12 MHVBUERERE REEA E S - A FEAT6E A
755 WSOY i BUERERE h 5A FIT6A 55 2010 4F H AR H AT £% 2009
FHIR » 72 WSOY Rt {E 0 22 B T #0 & 22 4 — £ “Notebook exercis-
es”  JLER I3 A A BFE 58 53 A (At & o {H 7E 5 11 42 T 1Y “Homework” I
“Additional exercises” » JELL 22 {175 1F » 75 B AH fth {9 B0 FE B 8 R E »
3B W EB 3 KA G AR 5853 A g i

(=) #rhnsk MCE kI My Pals are Here! Maths

FTEAE 2001 2808 CUF: 2 ME AR #7 Y BUERA 20 S0Pt 18 [ AR
— WA B SRR RROA o A S o g A A PR B AR ~ R 73 ) 30k s
FHIHREE B _FRUHUE (CPDD, 2006) ° My Pals are Herel Maths 5251 /2
HFTMIE Marshall Cavendish Education ( MCE) /2 & (K JE 20 & O 117 i 2411
—EBB/NEM > 5B TEREERRNEEHEMS > WESRENGES
I S P RS B BRI G > B IR E TR R A AR/ AR
F > HRESS R R AR » W B 52 (R IEFIAT I A 85 22 R RE G B 22 4 1
fREEFETT B (REEES ~ 15155 0 2007 : REEM  2006) © HET My Pals
are Here! Maths &R/ NEBA R EAZR S - K14 60% (RER -
IBTEIE » 2007) « EEARIE ZHIRAE EREE ) A2 EE
ML B A 7E TIMSS 1995 ~ 1999 ~ 2003 ~ 2007 4 5 B B Al sk 27 & o Al
RHAMEM - W R 2 HEHEREHAHEE -2 TREBEMRE
BRERIHTT - R TR FEE RE— ST 0 1 E 12 fIBERH
BIEFRBEM NA - RUFFEATEE AR MCE RIVELEZHFIEF > 34 3B -
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4A ~ 4B £ 2008 FERR 0 2B £% 2009 ERR © EERT RS 2010 AR o FEEE T
2 TH i & A “Put On Your Thinking Caps!” > 38 43 € f A 72 (1953 A7 &l
@ o

9~ ARBFRIIE 0 b

(—) [BEH5

B A (2000) MG RS ERELEANET D AIRR - FTLLED
FEAHMERNE R - DU H ER325 - R ER o A FERES A
—HMAEER AESTIEELES K& FRRHEER — Sk
WEDTHIERE LR EANRSIEERZEE 0.8 DL - FHit
AOTFELL THEREE ) #ITEERE » BEEmAA7 R (HREEBH
BHENMTE) » HEAFTRE MEE = A 0 1T TFHS BN —8E
WIEERRE - ATFEETEE TR DR

LIERVRA - ERBIA)—FR ~ WUFER ~ NER S EI— (8 Bk
AT FERIBRAS > 3 3 @ R EREFhik— T 28 — 85T 20 LLIRAIINGE ~ UK
F/\HIT R ~ NN =B ry| A EERX  SFEWSOYR 1B5E —
BiJC Addition and Subtraction with Numbers 0-20 ~ 4AZE VY B JT Geometry
6AZH—HL T Revision and Practice ; FTMIEMCERR 1BZ 1+ — BT Numbers
to 40 ~ 4BEH+ " BiJT Area and Perimeter ~ 6AZH — BLIT Algebra MR AS o

2.3 - BT E R R EEE A BRI - SRR 7T
B SRR - ST EE E R R AR RE N DU T -

3R - RGLET > BB FEE - J8 R B TR B R R T E R
JERY TAE »

A(GEETE - FERFEROAS KA AZGETTE ERETHE - AKXt
(BRI A > 2000) ¢
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(1) HERZEME (pi)

o 2M
N1+ N2

M : R AR E FEEE - N1~ N2 BAER B REREE
(2) FEMEREME (P)

S
P — i=1
N
N = RT3 W/ AH A e
(3) 5% (R)

o
N : #F57 BEHE AR
(4) SRR
P E WAL 7 B BRI B R EMEa R 2

(=) EFE

o T REAT FERUL TR T » (E3 ATAURS REETC /3 S Rk = BB & 1K
AT IR > DUGERCAHEFE B - RIS e iR R B G Al = B BLER 1K
HEREM WA » PR RBEE AR R (K ZEEHBHEESNE
%) DR REREEEMEE T X HEE - <k BEEERALE
BREA HBEE A Banu it 78 AL E TR A - SR AT E AR B E Ry
FIETAIER A > A ETHETT R R B BRI L E 2% BRI Rk sl a1t B
15 BAr (5 EE R LT IE X0 o B8R B I B U )28 73 A MR G
HERE g AR — (LB A BT SR B BEE TR R Bl
7 A I H K R UG T ARG RV R - BH - AT E TR
RN A - B 7 B B AR ~ BT AT ~ B IR ERERR RIS -
BAHZFE NGRS TR A iuRs RE R ] Sek -

P
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HREERTE FE B

X2 AWFERFEE O TEERR

B AR R BRI RS B
#nE | H Z | #npE | H Z | #npE | H Z
Z 0.91 zZ 0.96 Z 0.99

HFeE | 090 0.90 | ff%E#H | 0.89 0.94 | ffFEE | 099 0.99

FIIHE R EME P=0.90 FIIHEREME P=0.93 FIIHEREME P=0.99
Z R=0.96 2 R=097 2 R=0.99

T~ BRI T B B

AEFERI A > IR R RE R BT » DL R A CHLER) ~ 257l
WSOY it LASKUTAITO in English M#t M MCE R My Pals are Here! Maths
1 2] 12 M H BB 0 A & - R (8 SR R R AT S S 8% - K
WFR A = i E - R RE AT = KAV » — KRR Stein
F A (2000) BfBERRIERR AT KA 38> — XE KB Zhu Bl Fan (2006)
HIEEREE AN —REMIB Lesh B Lamon (1992) HEEFEH
HIE 2 » ARHETT = BB N BT 0 48 - MRS SR JH S
HBREES - BH > AU TELUE BT R E 0 EEFET R
MEESEE (RN - REIEX - FEEES) 8973 B RE AT &
FIE 7T E > DU = B B B R & v REBM MR PRI R (2 - BR T € BHY
TS s AR FEHEREE T 0 SEE = EIAEEM N A RIRPE ST ETT
BYERI A LB - DUORERA T =B BEM 25 RF -

B~ WFZERG SR B
— ~ BB i i e B A A L

(—) ZBREBEP AR R PR < EL
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HF 5 B AT N -2 A IREUS BT 4 M (SR =i E -
AR 6A H—1M ) » 1@ RER B R ERALEAH B £ [’
DU THREBE T ) RS BT 2R AT BN R T o P B > BB EL RS
IR TTHRPER B - —(EE SRR EETh S B g ST 4
HEEREMEM—EBEE - EAERENTNEG R EEE)
> DURIGE A a2 BTS2 E NS » SR IS ALE E A
HEERE - TR > A g REREEHEARE > AW
#aT“Decide for yourself ”Fl1“Brain-teasers” i H43 * “Decide for yourself”
RN DIE CRke B A E)T XA MR- > “Brain-teasers” A K %
A S A R SR R AR o T INLER 1k
R ET “Math Journal”FEER L BE G 2L B OTHY B S » 4 “Put on Your
Thinking Caps!”##E2 48 % Ll IR HE AT - 2@ AE W A 5 AR
RE R & o

FHIERENEERE » = BRT BT n] LLo3 2 4 - 0k 725 1
T > e EHGIER A AGETTH R - HEDIRE EER AR E - ZEA
s gl 23077 S0 #g R E BB EEE > LUREP AT
FEAR S BB AR S BRI BT - MEEEE EH Y EE
SRR A (R YRR » TR IS A2 1R R M RERY 77 12 > BOE Pl H — {18
R o 153 BRI BIRERTER 73 » RIS — R G sk ) — 18 75 NEGR B It 2 22 7R B Y
HEW S BERE E  BIRERAE TR > R R R R — = (8 2R - R
WREME A A FBEER > SEE SR - sEER 2577
o ZENEEAERKAR » #HBAAEGIEL R > B TaHE-E - XF
REM [ RS - BERE2RE > ZEAET IR iR PE EE R BiE
H Ex A0 GIRER) 22777 2 > 170 25 BRI i 0 e PR A fE B2 T I RE Y Bt

DI ZEATHTINE -

(=) ZERBEMAEFLEL L
ot = BECH AR R T Y BER AR AR R B Y B AR - SR



92  HFIHR FE B

IR B R — BN R A B S B AT A 7S]
A B RBEEE B o HEFMS M = HARIENANERER > =5 12
i Ff A il 0 HE R A B R AU R R o

TERE AR L = R A BRI E - RIS ZE A 647 R
BRI - 7L ANERIIEER S (127 F 208 /) » WS G BE A5 0 162
o HFTEEEI 13.17% : SRABRIES 910 & > = ~ =FRIVEH
w L (129 #1 69 jEH ) » HERMFERREEAHE (171~186 &) > 5 AT A A
7.57% TP RBRTEE 694 8> — 2 = FHREBHE (137~149 38 ) -
~ AFEREERD (14 71 75 8) » NEMEE (184 &) » HFTAER
1 10.17% ° PEARETREFT S FIARE - 2EEHEER D - (BREELE
Al MrMREEESER % - (HREFTARESE 12018 & >
Fifr DUAR B L A5 Js2 T e (K > T T N 3 A REL ORI L o] b 2 v > = B
MR SR ENE 3 -

= SRR Ho

& 4 2 — BRBEEEEAE DM - 18X 4 KFE - —BHAREHE
AR (KARERR AR R A A R ) PFLDUERRAIRRE R L - 28 ~ 75
Tl LR 1 852 (R BCBOP A (R R RE P o5 1 EE 13- 13152 68.78% ~ 87.58% ~
85.30% » H A M LIHEEAE TR AR % - 1 H = B & JE AT o5 9 LE 61
E o S EMERINE P& 2 HEAS R MY - ROERSRE P AL ~ ROTR AR
B o (ER UM SR IZRE - LB EE R (7.42%) » 55

3 CRERBEEEE Tt

THH = 73l BTy
REFIEEE 647 910 694
R e 8 = 4914 12,018 6,827

B RE EL B 13.17% 7.57% 10.17%
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F 4 R B AT 5 R

R = | A
— 48 9 45
{2 (7.42%) 445 (0.99%) 797 (6.48%) 592
AR s 397 (68.78%) 788 (87.58%) 547 (85.30%)
R | (61.36%) (86.59%) (78.82%)
Bk 202 113 93
mag | BPRL | (31.22%) 202 (12.42%) 113 (13.40%) 102
K o 0 (31.22%) 0 (12.42%) 9 (14.70%)
fraes (0.00%) (0.00%) (1.30%)
=t 647 910 694

B AR (0.99%) 5 MEGEKE TR PR RESS R = (86.59% ) > 28R K
(61.36% ) » BLEAETE e AU R 22 3 A 1) (31.22% ) 3B (12.42%) 5
TFE AR RE R HT A - By AT HARAE (1.30%) o BEHEKE » 2
8 = AR A BT R e B v > LA B 3 AR ARG T T o BB e B

(—ZBRERT AR 12.35%23.33% 27.27%~ 40.28%~ 34.65%~ 37.50% ) *
&5 B AT NS AT A& 2 > 25 BRIFTDRT AR A v ECER R AR B T R e o5 1 £
BUAR G > 1 LG AR A B 8 AR 0 T 6 00 v B8 R A R S R R B o ) B o 4
B AIRIREZKRE » AT AT S AR AR > MEA 7.42%F
6.48% L (91 ) i ) 58 22 A B2 8 AR B 8 A G+ TR SEE A5 2 e 1 i R I
IRHE =R 20 (BRI AR S A R R L 2 % 17.00% 0 75
FILLEE % 25.00% ° 25 BH 86.59%F B » #0 2B R TR BUE
BRI AR - BEASTE Fp B AR L 2R s o B =
T 23 W TR I 32 b 2 78 T RE L T 12.00%~13.00% » 5% 8 EETAE FE 1 LAY
[ R L1 5 5 R AR IR A 15 % - GRER AR A B Z I E o] LUE1TIE S
Z EHEAS SRRV B s [ KPR R R > 2 A5 B B
M AA R BRI R RE o Bkt R o /8 > n] R = BB O S
B E AR B A TR -
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HREERTE FE B

= ZEIREHEE T g

T = BB E PR EEM FIREA SR E AR D A TE e AKE » n] LLESER
B VBT 03B A 491 REL) RELBORTI B o5 9 A9 O RE S ( S IR I 32 1 4510
AR AIE 213 #1274 7 > SHEEBELGI 515 32.92%F0 39.48% ) » 1M
55 BRGIRE AT o5 Y EE IR (29 RE > S AEREEI 3.19% ) » B RA M L 22 5 A
Fmse A A 2EE - (ERRE R L JPR AR RE R Ll B (881 @ > 5
MEREELNY 96.81% ) » #P3E E@EZEAIFT NS (73502 434 F1 420 & - 5
TR RE B LL B3 B R 67.08%F0 60.52% ) 3 FEEHRE EFBIRENT LB AR E »
BT AL — B ARG R o KETR MR RER R & R 2 A
MmrAE R EE 30 BIRE BREERE - BIEKE » B
T f55 F 5 2 1) 91 RE S Ak 5 R SEL 7 o - i 2 T 12 1 R 6 A 491 RE R it
% ERREEAE KBNS - MBS EEER AR S - DL
N BB = BRI R RE ) 2R T X B R R 1 SR AT A HE R o

(—) ZEREMEEREE X

MERENERX a2 HRMENEREEE > —#if
5 B EBOERE > HEAWNS KA S HMHEER » 7 H
TSR SR 22 (U f PR B - 18 2% 5 2K » S s i RB R RE M R LIS
FHRIBERE - 1 52.09% @ FEAIRE 2RI L FIRAK (8.81%) + ZF BRI FI#T
T B2 9 £ S R RE R S LB ER A RE Y T AR 2B (433 5 73.85%
61.53% ) > Z3 B LA R RE 2 IR AT BT E AR (5.16% ) > # i DUA5 B B g
FI1H A 700 58 S B L BT R R 10.00% » — B8 72 5 i K2 SO 7 RURE Al
HEBRIRE LRI LE I E o ZEBEM TR EENEE TR - 55
i > SUEAURRRY 2 A D ¢ Z5 R R B EE AT SR A SR 2B -
WRILF SRS T ~ U RE 27T -« =BRS8N Ef] F#2
3T o 1T 2 I A R ) B A9 DL A TR B i B AR B
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# 5 —RERBFEREIE A ik

B =i Eaxi | Hrhny
155 672 427
EAAS
M (23.96% ) (73.85%) (61.53%)
337 57 135
=RIEE
S (52.09%) (5.16%) (19.45%)
57 102 63
BB
R (8.81%) (11.21%) (9.08%)
98 89 69
[ AT BE
LS (15.15%) (10.77%) (9.94%)
= 647 910 694

(=) =EREMAENRE R

FIETE B A > IR E R B M A TS TS B A > e
HHEA S BLE B R TR > T2 AR E SRR B ER o &
6 2 = BRI S R B A 1S SR R RE ) > A 5 7 Eorh 22 RS SR
REI L] 2 = B S 0 5 68.32% @ BRI HAS » HINARGE S -
i ELTE SR MR 2 S S SR B E IS 2 > Bk n] A2 E R EE
ARETHFREL » 25 H A5 60 A 15 55 1Y [ R 2K R ) 22 A TR o B ) R IR AR
&0 W BHER AR B AR vE IS AR o (5 R AT R A R AR B S8 R AT
Hoo (B BT B AT NS > B E P DRSS REE £ B155EN
RIRE T HIAT G 14.62%H 28.24% » TEHERIE R A IHFHERIERIK) 1/5 1
2/5 0 n] REREEM R EEAREMSAERN AT > 8D mH
FIAE (TR BEp A o 7R = BB B2 B2 28 1 B A0 o 3 S R B 2R R A B B2
AREESEBREGE S - 18K 6 2KFE > n] LI A 28R (BE) B
FFE ELFTa% B MBS B A2 > 253 WSOy RRFIFT NS MCE R HI7E A TE 5%
MREM LG LA -
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6 BB

RIRE 5% =i S5 s
N 442 133 196
f=E
EEs (68.32% ) (14.62%) (28.24%)
N 205 777 498
{Hi‘ =3
FEf (31.68%) (85.38%) (71.76%)
GiEE/IREE 2.18 0.17 0.39
HEET 647 910 694

P9~ = BB IR G LR

P = BB AT R ELEE ~ AR AR HE ~ RORE R B B 2 5 77 =0
RE > ZEOTREE AT SR E B EE o 1 H A B I 2 AR v
ABERNEEN  SREBMEETHREEBRERE - ABENMER S
BT LUB H o 8 BRI 22 Bl P I 220 1 B 22 B AR B A b g A A B A v
FEF B (B R AN LA — B AR AR A S B B B A T > 2003 ) 0t
ML I E RN B2EEE FEEMENER (41 Anderson, 2003;
Gutstein, 2003; Leonard & Dantley, 2005) ° A~ it K 5550 A1 1% 52 0045
& LERENE R > RERELSCFRREBAEE L - EnlEg
AR A A B2 RBRr > FFE R B nIEE S RE M G ) SR > 3
FRRFRIREREE o R AR AR B R BR B R o 1S3 B AT AR
B AU DURIG 5 B B 2RI REE £ - THES
Mo BAEEEENREM SR FF BB EMH EEEE - B A
ANETE B EAS - BN 2B E MR A R R EERTE B A s I
LR SR - B DR TS RIS & o 1At = EtA — IR
et SIERBRTER R DUEERAIFRE B £ > 18 Stein 38 A (2007) #Y
BIEARE » GHESREEEMEEN LR  BEEEFIIZER - il 28
TEENEAE B - 5 R =ELFTRERME - ERENEA L =
B # ik & AR R & B AR R 2 EREIVEBIE K E » nRe g%



HER - BT S~ SRR - FUNBE NSRBI R 2 . 97

=B SR SR B AR B ER T » thel D T B AR TR A R AEZ [E
5 B PR (Y B E (Lesh, Post, & Behr, 1987; Zhu & Fan, 2006 ) ° %M »
SRR AR AR SR ~ BIE 2B ~ BRE AT 5 L] BB AEEL > i
73 T8 BT 0 3 A P RE A Y ~ RETE A~ MRS B LG ER R
= ERBEM RS L 7 -

{h ~ e B4R

S =Y.
S i o

AHTFE LA B R R B PRET 228~ O3Bl ~ TN = B B
BRI - #RBH > —BRBEM T SRAIE A » DIEE 5
13.17%H LBl » S5 7.57% 09 EL BB AES - T fERR i A bk L > 2%
FURT My /e 2B E B BIE - RIS SN ELAETRRFIRT - FRE AL T
R R IR (1 P9 1 S8 55 R AR B RE RS A - AR (R DU R R (R 2R S -
7% T O b 6 e R % P B - IR 2 T [ R > TR IR R A K B R AR
HEMEAME - ERBFEENEAMEN T =B EE
DUMEFZ2 AT i EAS TR e AR RE 5 £ (BRI 53 B AR 48 - 22

x 7 B REBEM RS LBk

SR i 5 g
BE TEERRRAR | IEEREAE | SR
P REDAER LL 1
s =t =t et
B ST B e LT
FARA L L
s iR T e
FEIRE1FS 5% L BE il sl b
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HREERTE FE B

PRI % S AR R FEAS T Fr AU RE - GRS AR U AR
A W AE A B AR & » 23 BRI R & o CBGE HA A 05 /Y
FBR > FRERE TR IR K B HEEAS TR 7 BURE R o 1R R AU 1 R
L ERBEEN 285 E - AT NSRS 1 L f] B 2 B 75
ARG - BT A5 P e 2 O 91 R A A T RS PR R d -~ 2 BRI DABR 75 R Y
2HGEE  RE SRR O S Z @A S - 0] 725 B REE
M E AR R - AERBREN R A L SEREG ST
REMYZRAE - o5 B RTINS LR R R U R BB £ > —BAS Z 15 5
REAH & T RB SR AU AT RE » 18 TR & = B LLBhb SR ) S AU 1T 5k
KREHRRBIBM AL » 18 ] REfE 584 A2 52 78 QRN A B Y IR
BB FEERIR TR A » IRIRIEFRERTEEARE - BB 2815 5 E
Fit 5 B EE A = > AR REER A T 068 9 2 15 1 B A R 2Ae e B 22 A4
RN BUFH B M - SRR ER A (Y BB B AR T 1 BT - 1 22 BRI A
B2 IR B A M B Y )R - 2 B AR B R AN T IR 38 ApRE T HL s
s BRI A -
= R

AHI TR FHARBRAT TR 3 81 - JR HRBE AR - Ot K R HEUERRE
e ~ RIS SE 25 - Hoo » EREGRENIE L - AFFEER
B R R Y B 2 3R 75 SOARHE AT o0 A » e 8 R — B (R BLBOM LUERR AT
B R £ - (BRI = B BB i B 2 i 58 R B 5 > R
A gi o] E— DR EMBRIEE (125 2B QEERES S
IR o REA R AT 1) 2R Le e = B BB YR A« R fERARMREL
ARERURRE L > AW TE R BB RET SR RN E R R RE - 2R fit
BB ETT G 0 v e B AR T R R PR R - AR REBUP A Bt Z DI B A
Wi e BURBA 2B > 8 W (E A 73 &6 o] LLTE R AR K 28 BRI R (E R ry 2
% o LU SRR RE S BB < 58 = » RIEARYEE £ Rt EE
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REEM 2 LR 7T A28 RICEETEBCRE - BER R AR
AR BRI B HRBURE RS - 2 RO G MRy IR AR A n] LIETTRE
VAR - ARERA B A ERBIEE RN - Kt - B TR ZEER
PR EE NI TR » v LURRI AT FE AT AU A2 H - 2R A &2
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