HAFIBHE : http://tame.tw/forum.php?mod=forumdisplay&fid=74

2% % T 25 (2015) -
PIATHCE J0R 508 0 B4 4 iz A
£ AW FopF 0 36 (2) 112

AR BEREREL « BATUIRAER

FaFT EmT? Fagg’
ETRIEY & 3 &
TR AN RT AR ETART E
R RLEE S0l S S &

AL EETEHIE BB A B R AR A - AT 2R R T RMURAR , 2
TREE] » DIGHBER AT SR E P A - T T ULaRIERR | MERSRH VBT S B AL
SREREIER B HAGHIBER DA - PR TS UBEE AR 2 BAME M > M SR BN T RS R

ok -

Matsw - Bl A Rz d  EERE KR RFR

i 3 i’riﬁ D% g 0 e-mail - l1zdd@faculty.pccu.edu.tw
Jefg 12015 % 3% 4p XA F 12015860 229 o



2 EEgEBEyEm

— DZa N o
SN

B N AR EHAVEE Z — AR RTEE ~ #ila S ETR A A - SCHE A TE IR
e o BUEBAERE NS - NMERSTR R AR Y N AR 451 1 R 2 SO 2 RS ~ TR ERT(E
m b BEIRER—AERFFHY R - A 21 40 HER i e S SCIREAT A b - SER e S 3
ZHETT > TRy H A E RO A E B AV EARRE T RiiiREBiEE 2 RBE T (2008) - K
AL > Devlin (2011) ~ Devlin and Lorden (2007 ) Ei Shaw (2002 ) —gEiE HEEE—FEE| R
FEE  BUERIEE R BRI ARSI H O AR E TR AT AR . RNV E R - 24
i - A — L s fe R N R R RRR o - MER T SR E R E M E A E
THELRVREIER &2 T H S 4R s L — R GR EE i & EHF TS = e i
Freer (2006 ) - Hadley and Doward (2011) Ei Ojose and Sexton (2009 ) - [N » #0fa] KIEFET 40
S B N B R Y ERE B 0 )R — R RIAA B R NV E RS -

AR - BEE (2008) 74 T EIRH/NENFE—EIREERUREE I AR
A58 © B E R4 B BAE—E REZRAEECREENES - FEREHEE
SR R EER A B A REZOR 2 5] RATHVELEES SR - W30 S0 el B I B O AT R B R
RES] - BETERMEBAMABRRRARREGNHE » (FEAREBTFEENZOEEEM - ’
FyiE e E R RS A AR ERRE S - BUE—ERTEEE T REE ) WUREST - IHAh > I
21 tHhAggsE T ARERACRI ) AYZKRER - ZEE0 (2002) it T RS IEEE KE ) TR ¢ Al
Hr AR R — 2SN RIER A ZE ~ KIERAF DL ISR ERR - 1Al ST 2 Al Y K e - NtA]
EITHRRRRE I 2 MEBRABRZTE 2R - TRRERARREOR 2 ifd - FrlleliE )
BE W R AR KA S LIEZ HEBNERS - 455 LApTs - FTEIRAERANE ) EaRE 1~
R BN SRR E T 2 — e T R A URTH LA  MEE RSO 2T S
B T ENEE—EHEEBTHIRE

TFH THRIZEBEAFZF - F 2 BERNGEE - Wit OERZFTENER (LHZ
BERH) NEEREAERE R mEEA R - RS AR £ - EE AR B A
2025 (innovatory mathematics manipulatives teaching method ) » F & st " &L LoEE
%< ; (geometric 99 multiplication table ) AYRES: » 3%atfi-FE2 (learning by doing) EBABTEERAYEL
BHE  EEEMHY TR —EREE T EMAIE R e L B AR
BHmiet o K EYARERNIIG - FRREMEH TEE ) BERRET - &% EAmFEH
PERATNIRIERR ) BRI RAET S DU RIS T BRI RE ) Z R B FAms 2 T 5 AH(EE
B SRR S S EAE BN - Al se Rt — A 2 FRNEE B -

8

m

i

B



AhARER 3

ASATANT © FRERSUREESS © B2t WA BEBEBEE AR AR Z
s BRI LA T BT © SR BRI Rofinm B -

5.~ SORERSS

822 B (mathematics manipulatives ) ? FF%EEH %) ERBEZEHEW - BN E
R~ B9 > AP EREYERIERNEERES - RSB S B L L
& B ER AR ZE > 411 Boggan et al.(2010 )~ Bujak et al.(2013 )~ Glenn and Carpenter( 2007 )
Heddens (2005) Ei Swan and Marshall (2010) o H Fiiie # 8 E AT E R 22 rh iy 82 2 A -
BIFE - ERBAUR  TOOMR - O - TR - RIS - BE Z RS2 BB
BN BRI IR BB SOV - BB = 5 R L i o A [ (22 e B R
AT I EMIE S OBLAE T o] FEERZ R 2 EFEE 41 Hunt et al.( 2011 )~ Kelly(2006 ) ~
Ojose (2008) ~ Ojose and Sexton (2009 ) Ei Thompson (1999 ) -

OFREESR Piaget (1965) HYZRAISEE M TS H Hd EAVERAIS B ) R VUEPE B - BIREEE)
{EHH (sensory motor stage ) ~ #=2{ERijHH ( preoperational stage ) - ELF&4#7#/EHH ( concrete operational
stage ) EAFZ (el tE= EFHA (formal operational or mathematical logical operational stage ) = » [5]
IR ER R B AUE, 2 PR S V(S B 5 Y B B2 A T BRI TR - SEEB s
E@r (National Council of Teachers of Mathematics > f&f% NCTM ) Hrfix 73K R a E ki FHEEE
BENAEFRBENBERET - M52 EABEAENEEAE L NG Ek
MR B Sl 2 fa% - HE S m] i —f% » 41 ¢ Cain-Caston (1996 ) ~ Castro (2006 ) ~ Freer

(2006 ) ~ Kelly (2006 ) ~ Moch (2001 ) ~ Peavler etal. (1987 ) ~ Smith (2009 ) - Swan and Marshall
(2010) B Uttal etal. (1997) -

BB L fERE P B R AT 2 24 N A LR B B B R B3
SHET% - BEER AR AN R B AR DA R VRS, - DI RV SRS
BB MR~ ST S A E R Tk - S 2 TEMBE B E N EEH
Bt [F B B B - BITRE BB G A IE AN Bh 45 » 2 5, Ball (1992 )~ Driscoll

(1981 ) ~ Heddens (2005) -~ Raphael and Wahlstrom (1989 ) - Sowell (1998 ) - Suydam (1986 ) -
Suydam and Higgins (1976 ) ~ Thompson (1999 ) Ei Toptas et al. (2012) »

PRI N —EEEEEFRNE S R TR T TR T ARE TR T
& %5 REE - BEZAMFIFTHEBE R RS W HERE RN E 2 B s T - i
B o] RS 4 5 e — FE AR B B A B L0 H A0 T R RRE RS R S ARy
{5 FH R (o B B AR 25 TS (R 28 0T (B LA B SRR IR 2 R RIHY SR IEAR 5 R



4 EEHEHE

fRER T a4 M EE - AR E AT EY T REAVELS - EETREYERE o R R 1T
ARAVRES - B0 ¢ IENLUTEG - ROGEGELES - BB RERERE RN IIE REHK
RS AR AR LR  EREHERFIEHEAIEETE - Satil e 2 IHBERN ERIATHT
BERREAERE > NIMERE R AR S TREER N AV M - B RERE B0/l REZEAVATIE ST -

AR > AR AR R (ER S "R AR, TR BT F
BENBHIRT SRR AR E WA B AR Mt E T R MUREER - T8l
& T RMTULSRARR ) AYBIEIERE - BEETTABEER B -

SFHEEERZENEEE NCTM (2000) 385 —{ESr HEER AU L Bl 4 THIDRE > sRIFAT
HSFEVRESE Y - SEEN AR EEEIVES - B o RS MR B SR B
HATE T s SO EEE: - AT Z BB E, > BR T ELATAL 4 THINRE - R P ERA AR
B BB TEREATTE O B HERRAEEEE - UM M/ N TR > S/ NE R
TRMNRER ) ZBUE D BN AR EER AR -

— ~TRANFER ) ZHUYE

BUE T RMINNAER ) AVEATTH A IR 825 Cuisenaire FrsdiHny — BB A
R EE AT - BREREHER 1 ASHIEILTT RS - 408 1 o > 7€ 1 5] 10 351 20A
[FEHBR R

HEgE =l @EVTBRAREE 1 AS B 1 TAS - HE 1AW

g =2 EEVIBIRINERE 2 AD - BRE21IL7A7D - EE 2 AW

ALk OEE =3 (EEITRIRIRERRE 3 A0 ~ SR 3 I A ~ HE 3 A%

REEE =4 EIETRIIRRE 4 200 ~ 8R4 X0~ HE 4 AT

wEE =S EEVIBIRIRERE S A0 B S1IL7AD - BE S AW

SR =6 [EIEVIRIRINERE 6 A0 - B 6 1740 ~ HE 6 A%

RegE =T EEARIPINERE T AT ~ BB TR0 ~ EE T AW

RO =R EETTRIVINERE S A D - B8 1IL7 A7) ~ EE 8 AW

Brgd =9 EEVIRIRINERE O AT - BRI A7) ~ HE AW

g =10 EETLTRIFIRERE 1047 - B 1012747 - BEE 10 AR -



BANATER 5

1 EAEE

PR BT DABYAE TR UaRARR S DU DUR B I B da e - fRi%
HEH T RAOUERER

AR L & 2% 2 5GER - WIE 2 For o Hdp o [ (2a) RyoofiflEl - B (2b) RysepkiE e

(2a) SyfEiE (2b) SERkiE
2 2x2FER

AR 2 1 2% fa] 3% 3FIATR - Wi 3 Fror o Eoop o [ (3a) RyrfgiE - B (3b) RySepllE -

(3a) SrfElE (3b) SERkiE

3 3x33AEE



6 EEHBHM

DU - I1G T UNSRIESR S WIE 4 o - [B 4 K T RODUSRIER ) Z IR E -

PRMIIER ) ZBERIAATT - DIE (3a) BB ETU5E 1 (EEERIIEILTTEE -
HEWRBETA VIR > 11730E 1 x 1 = LEET 58 - AR LELENRITE
AR LR ? BRMAETA VEEIL R - 21735 1 x 2 = 2{EIETL U786 0 A 1
A LEReEr &I > SHHA R EIETL 8 © RReAETA LEEL T8 31THA 1
x 3 =3 fEE1r78e. . 2 B A LERckeryRIiie - slEHAREIET I ? KW RETH
SEEILJ58G > 1174 3 x 1 =3 {EIEIL)5#e : th EJ7A L EALERIRITEE > S A 2RI
Jikg ? BRI R ETA 3(HIEIL TR > 21734 3 x 2 = 6 EIEIL5EG - A LA LEHENE
Jike - HE BB TA 3(HIENLJTHE > 31734 3 x 3 = 9 {#IE17J78G - DALLISHE - v]1SIE 4
FRMUNRERR - B 4 PEFFIREE 1x1=11x2=2-1x3=3--1x9=9; T {HEIES
25(XF2x1=2-2%x2=4-2x3=6---2x9=18; - jz FFKFIx1=9-9x2=18-9x 3=
27---9x9=81"-

B4 TEMNNFRER



AhARER 7

= AT BB EBERE

A/NEFFELL TR ULARIETR | SRS R F R SR E TR BV R B S B
HAR o MR " 2 SUNREDR ) HIFERIR O IRl & T B ) T T A BT IR

B BILEAES > AE 1 D eBREAREUE 1 Nite a8 = 1 {EE R AE
RIE 1A~ B8 1 35807 ~ HE 1AW - BB EIEILE @ BIZEA 6 (Em - &(EH
& RIEGE I TR 1P A > 1R HBREFERR 1 AT -

KLE R e (E 0 CEETRSIMAL - BRI EEiR f O BRI - L8R -
BRI RIS 6 (& - Hoh 2 EimAESE (EAPEER 1F5R57) 0 5 4 M k&)
B (RHPEER 2 F5A857) 0 A 12 [HERHETA 8 fERER 1 AT > H4HEEBRER
20851 °

HLEREA 0 Bl B ] DAL 7 208 » B St B HIR S rT R RS (BIAE © R A&
i Ao EE ) > MASEIEEHIS > BRA LT - RGP Z&MES LU IETL TS
RITRZ TR - it - BB E WER NSRS T B FEE - BEFIK

PRAUNIRER ) MR TR R ER > AR R B B R AR ISR T Al
T —H -

HA S — R ERZBE (Pl )N ) —E 2R IR E A AT — N2 2P B

HEBTFepE 4 2 TRETUNTER ) - TRRERE TR UUREAR ) 28R TEE

(=) TEMAATER
FAMSRIVEERRASE CNHEERILNRER) - BBEEATHIERAZ T & AJLE
B3 DIEHGEEYINY T 230% (AE 4) - eSS E MIHVENS -

(2) AR B

5 Rl R sy iRl - (8] (5a) HURTRE AL T © SRl A 2 [EIETL )58 - 3
rRéC BRI A R (EIETL i RE - HEt B =R 2 x 3= 6 JREIELA 6 (HIETL 7R - Hr 2 (RS
BArRVEE - 3 (UREREAAIESE - [FH - [8 (5b) WEE © SRk OEER 3 [HIE
Ji8G > 2 RGBSR R E R TG » Hat SRR 3 x 2= 6 JRRI3A 6 (HIEIL 58 > Hrf 3

PAe el g HE AR AR RE  RASIOIRL R 3 Y 2 8F i AP B
REGEBEETRY N - ERIR 2 ERHE T AR NIEERS T S RAFGF
VHE @ s AR - BRI R ERF TR 0 T FRERY B L EFRG L5
Glge s Tfren® 3 25 oo XA 0 RY B0 LB REE 0 RIT I AL LR E 0 A 2
FRL -



8 EEHBHM

REITFIRBR - 2 (RFIREEE - B 6 AT CHE A HHE AL 5 B4,
HY[FIER B o] FRE R 2 7= 1S EI3EA 6 (EETLTRRIIAER - SFEa Rl TS - RIS
%2%\72)(3:3)(2:60

(5a) 3fE&LtaBiE  (5b) 2 {ER&REEHE
B 5 SRR EE

(6a) 3 {ELL ez (6b) 2 Rkt e
6 SRERBEEHE

() FAEER (EEHNPERTE)

LIE (3a) Rl > $ALRey 3 B EGIETT - £ MTIE ISR 1 x 1=1F5A57
A EJRIETTIVIERE R 3 x 3= 9 P55y » HEfEs R Al BB 9 P 5 A 5 - h EJTALERY
RIGWHER R 3 x 2=6 FI75r » RN B 6 “FJ52857 [ 4 thHERrYIE T8
RITI & ] AR E A TR B KIS Hm s > M5 2 BRI UREARA LTI
RITWERRET B VIR - b —RBElER " AN SREAR JERME—H T2 -

(o) AREBEEER

PRI AT (@+b)® =%+ 2ab + b B —{ERELRTE BT E R R AR L
TEES LIS T RS R AT S ROA R R 2 MTa TR RN - N RS e A2 T R VBT
Ee DU AR B o AR LU MBI R > FEEFIARE AR BT RIR AL A AT
RES - B 72— EERER @+b) WIEHRK - HEhik (a+b)? FIHEL - 5—J5E » it—
ER LS EIR 4 [ERE BT - 72 T R—E8 &R a (IEA  HEfh & SErEr



BANATEER 9

SRV E IR H B a 81 b - EfE R ab SPITE( - 5 2 (EAESNALEEITV - b
Tk 2ab SPITEAY ¢ A ETR—(HEES b WIESF - HEfE b EI7EAr - Kt & 4
# AR By a*+ 2ab + 0%« 35 » FIF T &S URAESR | FTLIGEHT (a+b)’ =+ 2ab
+ 0P SR o DUE (2b) B IEFERE R (1+2)°=17+2x 1x 2+ 2 SPJ7Efir » 4t —
A [EEMPTR R A B AR A AR LI EN S -

b

a

7 AREBEEER

()@ +2+3+ - +n)?=13+23+ 3+ .. + n° 2 BT EASIAA

tb—Hhge 2 RBEEIHRE - B R AT G BSR4 % (mathematical induction) FEHAZ - 28
> AL TRELIUIEES | IRENIERE S L (BB 2 st - [ 8 CPBR 1) By (1+2)
= 1%+ 2° Z3RH > AT - B (8a) &rpfEl Pt A R EE M E R LIVETL FiE ? BFE (1
+2)° = 9 (HIEIL 7S - EiBIE (8b) MEEIFRENHR R 4 55 > Bl 2 [HA 6 & isieE
6 bz aeEIRe b BIRfRE (8c) 1@y 2 (HETL 78 (—/ N —K) - s[HE (8¢)
th 2 {EIE I T B R A B B By 1 AV IE ST T RERTARL ? BRE 1°+2° =9 5> > [E 8 3
T (1+27 =1+ 22 E T -

(8a) &ffiE (8b) SfEE (8c) MABHE
8 ABEHE CGPER 1)

9 (FEE2) By (1+2+3)"=1°+2°+3° 2R » A FHIR : B (92) APtETiiEA
SeEBEML R L AYIETI RS 2 B2 Ry (1+2+3)" =36 (HIETL 788 - EHEE (9b) 4 fifEl i
PRy 9 By > 72 175 4 W RFBIPER 1 K2 BIAT » Fia T4l RITEIRBIE T 78k R
el E ARG RGO RTEEEEL B2 aeRG L HTSE



10 EEHBHM

(9¢) TTEEME R 3 {HIETI TS (—/ ~ — ~ —k) > 5ARIE (9¢) 3 {HTE 17 5 i b 44 B
i b LAYIETI THEARAH ? B2 1%+ 2%+ =36 5 B 93T (1+2+3)°=1%+2°
+ NI o DU SIEHE - FITEEEE (L+2+3+ - +n)’ =218+ 2%+ 30+ - + Ay

(9a) &HHE (9b) F ] (9c) A
9 REERH PR 2)

HOEREEIRA  MEBEH A ER > CHEAWFRERIZ "R UREE ) B
RIS E - B B R HE TR P M R A & - B AR IR EEE L
AETM SR EABER R - SEEEATRTRE AN A > FEEEREE A E T HEE
EERRES] »

"RANNIGER ) MEZERM S TEEE AT A8 BT IR FEEAE
FURIHTEEE R, T4 NCTM (2000) A2 dr B2 2UE /R B - B BN B IR B
EREERES O MR B R AEUE ~ IR SR B e i A 1 B B R B W B A S R e e T B B
4 THIHRE - FRAEHSEE /N ATE T &AURER ) 2 5 THEERTIRE > TERE "]
BEE TR DB BT LUTEE ) REIEIREEEYE o RERE M S B AR - DR ER A
BEAYSEHE - TASEYI I WA A R B IS R -

BERENZIEEWIE ] %% - EEREBEEMER L NEE L - AWTea L EinE
SIEZAE > HEREEFIRATERGE  BERBEREREEZ A R EA TS REE
I DERITUNSRER ) RERERET  EFEE 24 HW LB EHE -

SR

FoEHEL (2002) - AEENHEHKE © fTEAIEIRE - =16 #EHE -

ZUEEL (2008) - EIRF/NENAE—EMEFHERERETFS - =10 - Z54E0 -

Brown, N., Wilson, K., & Fitzallen, N. (2007, November). Using an inquiry approach to develop
mathematical thinking. Paper presented at the AARE 2007 International Education Research
Conference, Fremantle, Australia.



“ANFER 11

Ball, D. L. (1992). Magical hopes: Manipulatives and the reform of math education. American
Educator, 16 (2), 14-18.

Boggan, M., Harper, S., & Whitmire, A. (2010). Using manipulatives to teach elementary mathematics.
Journal of Instructional Pedagogies, 3, 1-6.

Bujak, K. R., Radu, I., Catrambone, R., Macintyre, B., Zheng, R., & Golubski, G.(2013). A
psychological perspective on augmented reality in the mathematics classroom. Computers &
Education, 68, 536-544.

Cain-Caston, M. (1996). Manipulative queen [electronic version]. Journal of Instructional Psychology,
23 (4), 270-274.

Castro, M. A. (2006). Preparing elementary pre-service teachers to use mathematics curriculum
materials. The Mathematics Educator, 16 (2), 14-24.

Devlin, K. (2011). Mathematics education for a new era: Video games as a medium for learning. USA:
A K Peters/CRC Press.

Devlin, K., & Lorden, G. (2007). The numbers behind NUMB3RS: Solving crime with mathematics.
USA: Plume Press.

Driscoll, M. J. (1981). Research within reach: Elementary school mathematics. Reston VA: National
Council of Teachers of Mathematics & CEMREL, Inc.

Freer, W. D. M. (2006). Keeping it real: The rationale for using manipulatives in the middle grades.
Mathematics Teaching in the Middle School, 11 (5), 238-242.

Glenn, S., & Carpenter, S., (2007). Patterns in arithmetic: Book 2: Parent/teacher guide. Fallbrook,
CA, USA: Pattern Press.

Hadley, K. M., & Doward, J. (2011). The relationship among elementary teachers’ mathematics
anxiety, mathematics instructional practices, and student mathematics achievement. Journal of
Curriculum and Instruction, 5 (2), 27-44.

Heddens, J. W. (2005). Improving mathematics teaching by using manipulatives. Accessed on
September 2005 on site http://www.fed.cuhk.edu.hk/~fllee/mathfor/edumath/9706/13hedden.html.

Hunt, A. W., Nipper, K. L., & Nash, L. E. (2011). Virtual vs. concrete manipulatives in mathematics
teacher education: Is one type more effective than the other? Current Issues in Middle Level
Education, 16 (2), 1-6.

Kelly, C. A. (2006). Using manipulatives in mathematical problem solving: A performance based
analysis. The Montana Mathematics Enthusiast, 3 (2), 184-193.

Moch, P. L. (2001). Manipulatives work! Educational Forum, 66 (1), 81-87.



12 EEEHE

National Council of Teachers of Mathematics (2000). Principles and standards for school
mathematics. Reston, VA: NCTM.

Ojose, B. (2008). Applying Piaget’s theory of cognitive development to mathematics instruction. The
Mathematics Educator, 18 (1), 26-30.

Ojose, B., & Sexton, L. (2009). The effect of manipulative materials on mathematics achievement of
first grade students. The Mathematics Educator, 12 (1), 3-14.

Peavler, C., DeValcourt, R., Montalto, B., & Hopkins, B. (1987). The mathematics program: An
overview and explanation. Focus on Learning Problems in Mathematics, 9, 39-50.

Piaget, J. (1965). The child 5 conception of number. New York: W. W. Norton.

Raphael, D., & Wahlstrom, M. (1989). The influence of instructional aids on mathematics
achievement. Journal for Research in Mathematics Education, 20 (2), 173-190.

Shaw, J. M. (2002). Manipulatives enhance the learning of mathematics. from
http://www.eduplace.com/state/pdf/author/shaw.pdf.

Smith, S. S. (2009). Using manipulatives. Early childhood mathematics (4th ed.). Boston: Pearson
Education.

Sowell, E. J. (1989). Effects of manipulative materials in mathematics instruction. Journal for
Research in Mathematics Education, 20 (5), 498-505.

Suydam, M. N. (1986). Research report: Manipulative materials and achievement. Arithmetic Teacher,
33 (6), 10-32.

Suydam, M. N., & Higgins, J. L. (1976). Review and synthesis of studies of activity-based approaches
to mathematics teaching. Final Report, NIE Contract No. 400-75-0063.

Swan, P., & Marshall, L. (2010). Revisiting mathematics manipulative materials. Australian Primary
Mathematics Classroom, 15 (2), 13-19.

Thompson, P. W. (1999). Concrete materials and teaching for mathematical understanding. Arithmetic
Teacher, 41 (9), 556-558.

Toptas, V., Celik, S., & Karaca, E. T., (2012). Pedagogical materials use of primary grade teachers in
mathematics education. Elementary Education Online, 11 (4), 1121-1130.

Uttal, D. H., Scudder, K. V., & Deloache, J. S. (1997). Manipulatives as symbol: A new perspective
on the use of concrete objects to teach mathematics. Journal of Applied Developmental
Psychology, 18 (1), 37-54.



	創新數學教具教學法：幾何九九乘法表
	(一) 「幾何九九乘法表」
	(三) 乘法與面積（正方形與長方形）
	(四) 代數與面積


