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229 A A7) (graphic calculator)& B 7}
ZtAR v FHAE HEEAM FEFTuS
24 5 & Uy =748 & 4 U 2
Y A7) Fde FHAHE FAEC] FEA
2o AFEE o)L YA FFEH 4=
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71 ZEIYW(BASIC doisgk FAh, 234Y
AFE T3t 2R 715E #HF1
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& 4 9t} (Demana & Waits, 1987).
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£ olgisle AL ¥A ¥h(Demana & Waits,
1988; Heid, 1988; Foley, 1990). tl&o], A A%
91 2 & (realistic data)ol @AT 9 47
A FrEn FE&FAR A2 EVd e A
Aol B3lr) Wi 7t2A]7]) off g Ao
1 th(Demana & Waits, 1987; Heid, 1990; Fey,
1989). &3} olX}¥4, AF¥¢Sy, F4EgsF, 2
agre] alZe g oA FgAEL
HEE A2 don, §49 1 oo gz
o d#AE oA Rt A¥o dd=
AFEAREE HuHz Yk d& 9, HA
2e g0 APLAHAAY &t Y=
9] mHP #FEUE AMEE 4R Retz U
tH(Foley, 1990).

AFEY 7Tl BHE wgd 247 AN
53e g4 aa-gEs AFAL £ e
AAEE /I AdtH(Demana & Waits, 1990;
Jones, 1995). YAl o8 A FH
9} go YT E 18 4 JuE fEAHY
A% 9o g3 wyoez WwEn §FFAH
A adze Wy S & & Jue AFES A
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g an 1 AL ZAEHA g4 %A
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& dolth. oI HHEIL utE wA} 246
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e WEolt. 2y aHIGANE o] &3
W oo adxg a8 8 B ooy agA
A71e o8 7HA N5E B AER §5E
a8 A9 dolor e HRE A 4&
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Aol 4o FEA %o HAzFe wol g
£ e, AAZ NCTM2 “Curriculum and

Evaluation Standards for School Mathematics”
(NCTM, 1989)ME FT&n Fgu[oA
Y ALY ] &8& FFsT U

2 A7 EFHL adYANIE ol R3Ely
SN A3 Fad Ad Hud F4 A
¥4d 72X By E FAdsta, ol 8% F
g3t AUHE A5HS B AF Aol
o 6, 49 5 HATY FRL gl oA
aRGANZE AHEE A4S0 U EE
on F, nFHTAAA FFFoistm e
Aol $2 YoM H2 3$-3(1996)°]
THYAAZNE 2AFAE E obF ol dF
d7E gom BFEA g0 A Yok g}
A, B d3e A WA g9 434
TEEH A ZAqAERY otvg FFEIF 7
A3 Qe FEL APEA Fae Fopux
B ALEE = Je 2AFGANV Y &0
o We $d U Az A7Hn ¥ + ¢
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T € AdsE b8 FHo U
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YA A7) &8&Het

AN 7F Fuld FEIANA FHELS
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ed gk o)g} o] ALY FHIE
ALY AFE APAL iy 2wd F4
(guided-discovery instruction model)e] 7}& 38}k
t}h olHE FHeM e FEgA Y] F2 mAR
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RE el AePe AFAA Wyl @
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ot FARA 2H BFE T %4 A
A 22zt FHANE FHEHE &9 T4
Felo] BHE WL Yrdw & A4,
1994).
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<A1> 2ARALI) Y HA) JHe 2
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y=x

y=5+2x" .
y=5+(x—6)
y=5+(x+3)*

o] oY =& a8t
A% v, ol tistd y=p+(x—~h)* o 2

=g F38oe.

<2y 1> 99 [—10,101x[—10,10 1A
y=x% o} ZHZe} 1 WG

<HAI>ANS @AY GEE o)AHS
Wge) Ang AYaE Ao oz ‘B ~

el o %5 Prhwhat if )2 AEE E
@ A 2227y, b Y 4T BT

g & duzd g, y=1,
y=Vx, y=sinx &% TL 7NEHY F5o] 9
< AAE Hegd F dutz o g
y=aflbx+c)+d 7} g wAAF g b, ¢
d el A3 y=Ax< E FA] J&AE &
A 2227t 938 o, 2HGANN Y e
AR 23" £ 9tk NCTM® Curriculum and
Evaluation Standards for School Mathematics
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2. 2 A7) ¥ B (representation)
ol My =7

U3 A A8 = 598 33 A
9 Mz g 4 Aolg Ag¥ + e F
A FEE& AFAFIEE GA 2AFH A
7t Ao AHEE ¢ Ao aHEALLI =
A B4 ool 7dA EAS Rty
de 71sE 3 gtk 718ty Bl @
o @el FgPEL dFH FIAH J§H 2
9 AN E 7Y ¥ U= 7138 & ZFA I
By B4 7)E 3 B4 dFde $58n
X 744 28 Aol dE Y, dFolA
wAgde &g T RS 59 2= x
%9 WY& Fite RAon, AgAAAY HE
TFaE RS PR aHTE uPY FB
g AAS= Aold, ALY Fygghes =
AL o g9 ¥z FRHFES FE Ho
. <dADE 3 BEA V=x(25-2%)
(40-2x) & 7133 FHoZ HIdE EF2
R aHYAL Y d8e HFa ok A
ARDE Az e x¢e FE AAAA
a9 & d(zoom-in)7l 5 e ALEE ¥
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ojed &2tt. <1¥ 2> °] FA L& HAF
3 gl AEHA AE e E <dQA2>
% 2e Ho, A2y FAHAE nHEY X
A FAdA 24 + gich a8y a9y
A7 HEg 3d d98 dAFsta a9
B & d(zoom~-in)7) 5 AE3E Ao, A3
A o oj4 mEY A4g dag A g
Al At

< A2> 25cmX40cm @Al ) B A g o)
g Wel Aolst x¢l AR S FHUn AR
gEY A RYE HU2 st x9 @
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<Y 2> A FAEA V%A 54

I 7% 2 8%

L A7 2 A4
2 Ad7E AL Al A8 e F A
LE5gmAN A4 13hd FAES Qo=

[e]
uglt. 1HAHHALVE 04T Fghd Fo
A e FEHNemZ AA, AIE |
EZA] 2F §% Aoz A ol
g Ao g o, Foge FALS F 493502
A 239 (434 16%, 434 79), B 269
(A 149, 94 129) oA}

2 a7 ALd adg A= Texas
Instrument®] TI-82 olnj, 2 AFYANINE o]
43 9 AR, BuY A2 AP3H 3,
FHE 5 AA 3F 3AA, 2 1547 4
AR 7 9479 FY& FAF90 b
T Gy #d 49 3 H(guided-discovery
instructional model)& &1 glow, “4&st
F2 FAEC] Fo4R A AFE Y 94
259 B8EE& AMEASE FA"(Cobb et al,
19Dt e BHE 1 Sxes g

TYPY AL E o] 83 59 BA9 FAFHQY
4 &L &7 2o
19 124 gAY &2, AARAA

(pre-test) A3}
222 Ab4d W M (manual)ol) W& a#HY
AN =2 AF
3RAL Al 7R Y (AES HS, HET,
Fibonacci +49& oj&3 HT)dl
o} & 34| (golden ratio)e] &&
29 1A AAA 2B (realistic data)E o] &
3 AHEAY Fo] (d4H W
¥ o =E o] &3 siHe W)
2AA 99 FY
3aA: 23}, 33 g9 aw=
39 1AA: 33 F4e Ad, i T8
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e Wap)
22k A A dlgk, Hagt
3AA: A™dEe] BT R
44 124l 2B ARV E o] &% JEHA A
Z+3H4=(sin, cos, tan, cosec, sec,
cot)9] o] 3
224HA: y=AsinB(x-C)+D2] e & 713
+agro A
32HAl: y=(AsinBx)’el HelE X 4z
g9 A2
59 1#Al: F& E(polar coordinate)¢] 43
2xkAl: y=A+Bsinxe] FHE b1 WA

2L Al AL E A AHpost-test) ¥ HEZRA}
A A
2. 94T

IPZAANE o]&d FAAN HaAAHA
A gL § AL TF A (worksheet) 2,
Demana®} Waits®] “Precalculus” 5< #3138
o ARHUY FEAE BaA HeYE uxu
glod, i 2 adYAMNE 238 Bo=z
AN EE Ae F e FEEE ey 99y
E AT 1E9 AlnEE 7% HUE
(open-ended problem)®E th EE 5o ot

T gAY Age FyEY F3
of g JEXFoly HE 5 FYH JHo n|
e AFgHE F437] Astd HEAAE AL
A, AAZof M A& spss/peR EAMEAT H
EAAIA = SIMS(Second International Mathe-
matics Study)®] Bl=ZHA 23& ulgog A
TASAC BHEAAA olfolx g AAty]
E o[ &3 o g FyPEY wgL HAF

o2 ZAE7] $3ted 138 H oz ol
N EZALE W3t

V. 743
1L 2%A 24

AoM AFE d2 2HGALIE o8&
dErde Fan, d9LAY Y &, Hdigk-
iz, Adde 943 39, 27, 33 I+
o oY=, 44 2WE, AsinB(x-C)+D
9 aHRZ, AR, AN, IHRES AAF
9 9 7HA FAE FAHLE o]FojFon, g
AELS W FA e FFEAE AAHA.
olF 7 FA T ZAGANTIY AzZE &
BE 2HE F e FAZ 23, 37 F59
aPZE A ofd @ &FA ¥4 2
e FEFAUG

22}, 32 o] agZo] W BFEAE B
Ng d3des &3 2o

<¥ 4> 24 32 49 A - 0HE
E3gus | AdE [ oHEe | BsE
I1 80.4% | 19.6% 0%
2 82.1% | 17.9% 0%

3 83.9% 0% 16.1%

4 82.1% 5.4% 12.5%

5 375% | 286% | 33.9%

6 554% | 303% | 14.3%

7 35.7% | 429% | 21.4%
1) 750% | 25.0% 0%
(2 85.7% | 14.3% 0%

(3) 64.3% | 31.9% 3.8%

(4) 714% | 215% 7.1%

m1 85.7% | 12.5% 1.8%
V1 875% | 10.7% 1.8%
2 786% | 12.5% 8.9%

vV 2 87.5% 3.6% 8.9%
3 714% | 10.7% | 17.9%

4 75.0% | 125% | 125%

5 85.7% 1.8% 12.5%

6 46.4% | 393% | 14.3%
VI 2 30.4% | 50.0% | 19.6%
3 268% | 536% | 196%

4 339% | 30.4% | 35.7%
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B4 AGEAE FHSA AT 9A 2
@ BT aForlE SAT B 9 2AH
o},

[-5% ANAE o)l g8t 23 $3H
e Tehe e Pl daN AU
o], gso] AUrG dvRodE AE
St 297 dREoldnh HehA o BA
A4E B Mg UE HEe F O 9
g% Best Aoty weI,
67¢ BB AWNZ 2AE A B3

= o= FE Betsgoy g
ARl e olelee FYsHAW

2

£ trace keyE °l 438l oz, A#H
S AsA ¥L g5 B AFE @
oy ARG X SARLR §E
7t o4 AT

velal SBPEL 33 WA & %3}
A FRRIE AEAAE 23 =& 3N
gk g3e S gk ole 23 A4
9 o] 2AVetn gEaA Z1Y9de HA 2
27etn & F Aok gYEe] 252, 3529
AEdE AZen 42 & AYAE BEAEHA
oM E e 9oz HIHAY.

g Vol $EHEH FFEL 53 WU
2P AN 2 B (window)EH S 28Ed
A adgZE a8l AR x% yo W
AE W3 AYA F3I AAA, xo] HAE ¥
JoE Aol Fdd EFo] BoAZE Hof
s AAA, E xmn #OIH xmax &S ZA A
of at=A AA shoF st RAAA T FAE
Z g1 YA EF Aoz gotgddg vE AF
ol dtAW 3Hol AW Fo] Yolinn
g3 FAE YA 2= g AFY o
7t 2A 758 Aoz dEE

2. BEAA 24

IYPYALIE 288 Qo] e dF
G E9 X ol o HE FREA X
Atat7l st AP AdAFe HEZHA
(attitude survey)E AAEAT. HEHAA =
H}A o 2M9 438 (mathematics as a process),
83 2}¢] 4 (mathematics and myself), ¥ 8

8<% (cooperative  learning), 4§83 Al3
(mathematics and society), %3 A9
(mathematics and gender), 38 F3

(mathematics and technology)o|2tE A4 7
9 FAggez ojFoA glow, § FHd
-4 B8Y, F 2279 F¥oz FAH A
o B3 S did g ‘A3 a%x g,
‘a¥A E, ‘BEAY, ‘T, HAH LR
2932 F 59AE MY 13530 &
FEen, 22709 ¥ 5 47 N F¥ES R
HJRoZ Hol gloenz YUY A H4E @
(recoding) 3t 9 t}.

HeZdAl 438 48 & o, $3d g
StAES Hxe 433 FHIU Aoz =9
W 7 ¥RE] HAF HFS 278%H 429
Abolol BEF, i 33 dlo fX3 Q)
At o] Yol FT FHEL FY o199
Nzt A Qe FE wE BF AT T
E7E AYR Ud F, AL AAAHA
FAE e g R3] FAFY AXNBE
7R3 R Ao o d + U & §5E
H2 BAHEY 5% FFToA FTAZHLE
9] v] §h(statistically significant) X}o]E& K<l
FE& glded, AFHAY Aoje 0%H F
i 0342 23 Ah olFgA Avg Hol:
oo dig FAEY ZFABLE LW A3
4x FA"E Aoyl WFE 5U 15412 1
A7 FHoegE /AP HERE §FEF
s A2AHQ JFHE YA oFde F
dolA AYE & A& Aot

& 28 5 AFEAAY FFol AAAALR



IAGALVE 0|4 FFAEd BF AT 41

9 Ee ¥2e 16%19%, AFFAY BT
of ARAARTY FA UEhd B 5350
Reom), £ AAe) PFol FYF AL 1320
Atk AN AFH uhsh gol Foel WY 7
Awolge Aol 47 WEY + Jx A9
Aol o7 Mg WF FARCE FouY
Aole WHHA ARAW, 5LoldE HE )
2 16326 AA FHHA BHA dojv R
& AAhe w493 ag3 @ + Ao

AEAANA 03 olake] Folst ded @
2o ggd Al FBoA

A A9 A oI}, (+0.31)

+ U g BAN B8 SAEAS A
£ HAL o, oyASe 1 TAZE 2R

(+0.34)

vy & Aolrt B o|fE FFH BY,
$A R WA FEL aggAArE o] &3
2 A dd siygel FUF} Aol of
Yt ogd gadde] U F =
28 dA4 dFsdug 2 F 1, F
FENME aAGANNE o] &F EAA
AAET e AAHoln E4H AU (realistic)
FAE 71&9 FaunAe SLEAI A
Aol BERANE sl AdfH oz =23

(E
A

e #A%E TANNL 2ALAA A8
Aok ¥ 4 ek A 9A 3l @ o
2t 2A9ANNE B QAL F5u
PR F2 adze Ao AL, $4
G 3R HE dEE AnRoE s

ArE Jed AnE @ )

HEZA W@ 98 BN <E 2>
2o A AY #9999 F SR A
A E A A HAGGANA TR B
Fol ARG Fghom, HPo2NY &
sP3h 33 BN 5% FITELE Fe
@ BAR Aolg Byt ¥A 49HAY, 1
AYANANE 8% $UT B GBS 4
geAt 4d M ogw Eez HEY
F gov, £%e FH% A2V o] FolA
) 471 Fa HFaAckE o) oum
24 Ax7 Besne Yoz AR A
oA Agdckn ¥ F dek £F ANIE of
$30E o FHNES e + UL, 7]
E9 WAARY ANFez wEsso e
MEAHYA $EEAT ohd 44F UE 38
2A9 Adel Asde, A HAERA o
g AN BAD, FH PANE aA=
sate] Anste Re AEsA HUATR A4
g % 9

HEFAl W 4d BN wE, Sgwn
e AN dR GGN Sl qE @
Sas BEs qetdnt FAH D A2

<E 2> HEFAY 999y B4

Rk A 7 A3 T t-value p-value
HHo2AY 3 15.00 15.88 1.99 0.05"
83} 2124 14.16 14.45 0.55 0.59
HYsts 6.08 6.08 0.34 0.73
G5t 2 AL3) 9.81 9.61 -0.44 0.66
& 4y 9.63 9.71 0.17 0.87
#8ta F3 20.76 21.90 201 0.05"
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SECEELEREAE CEREICLE B
A7 e A%4 AUES BAY B
degEun F340n AnAY AR
D e Aoz et

A, AEAA FEol BEE FAE,
g ¥%e oz yudons, W7 W
ol Qo] YA} el HE FHL 4
B A4, Fog A, Sebn 49 G99
Aoz SeRT. 4 FuI 494 98
2E guRgEe 2ARAWE 088 S
& B9 AP U8 W, HYSY A
e B Aasan. 24RANNE 23
shed) glo) YAt ge JAse AW
AYMEE dHHoz Fud BT AU
A £299€ Aolda AN & A, W)
2 dHgEe IARAW d5HAD A
FAAZ ol48AAAA oleAgel wnH s
fonz, fuol 4 A4 Fh2 ALY

& 7bs4el o

tlo alt X

o 4o

IRYANIE o6 Sl WE HYE
9 wge AFHo 2ASI A% 1398
o2 o]Fojz HEEAE HYTH

A AR AEY 2AFARANE 8T F&
o9 FHelgL AAHE W atel, BrE
o gAse A AY olAE Fgch 1
dol ‘A4 DAY GFe FAS We F
A, Sgel & o FUIgA HTT £ YN
o, 9 ol@A HEstel dstel #AE 2
Az, ArsAdel dud £ 8FL o
del 2o, ‘Zzade Atd YoM w3
Ande ¢e 2 5 Gsgic.

F ouA, 2ARARNE 1§ A& W
Hoz FASL FARGE AXsY As
g dFgen, 2 o AW 29 odE
o = HEFE YANE +HL AR
o 7l dgsE gHoz: 4ne A

Fu Ad7)d gEdn, 'BAHE B £ glem
2 492 T o] ¢gn, 'Y= E 39 L
A dAe] oJFhee WHEE QIATh

A AR, FAES aHFAL7IY ZF ol
HxA 4o A3t Jde Aoz Jegd
Ax @E¥a 519 A Futo] ¥ FA S
4oz wgFon, FF 39 ‘ofF Jo'y
‘ol gt =EUY =Y 2Hg A A7) 9
Z3be| =X 7]|7hA A7k} sk 50% ol
Aol A Ee] 247 Mo g R uE.

U A, 2HRFGANTE o83t &§43
HE F FHESG AAEFE M Avigde
WEoz AZ3a e, 1 dEgeze 4
e ERAH/ 7y, F3u) T &l
olof W3l APAAAoY AT AN T
DA A oju] wiY Y& YR Wd F
g 2R RIe Aoz yEyd.

oA WA, YL AAny ZuAHa 2
g aRgALMN Y &S MR R g
WE&og st e, o2 dgeges F
B9} A4AFE, S0 E Fdd. @8 UeA
oA 7EA FAQ dduAA Y &), Hd, 4,
AZgge adx, y=AsinB(x-C)+De] 138
=, AZege date] disiA e oA ¥ o)
o] gtAEe] 2HFHAMNYY Efo AT F
Az Adg Aot Al B, LFAMA T
FAYE W& ojn dqFF HHPol oz,
A7 715E& o83l tE HIHYez
ZAE Eddan AV =Fo] B4 giE
RO A3, 7|& wFAMAA F&A B
& g disiAe 2RgGAN Y mge] A
A8 FAet YAsts Aol U

X WA, 2HGARINE o] &3y stgE
g oo 2 FANZY EFol H8&8F A
olgly AZsE UEL F2 Idxe #FHE
AT aH= 2549 99, 2H F A
olg] Az, EEAH, fFalds, T, =¥
WA Foln, 1 Yoz 1x FFY, B4y
A, EawAga 4 "o Ag, &, n

o

&



aHYALTE o) 4 FFEAE VY AT 43

B AR 984 5 283AH AAY Yol
yREolRch @W B, serEol 23 o,
SAds Rol £ 43 WeE 4R A

T2 e, Age & de 2ol gAY
#HE ¢ Ae= Al%i‘:}

IdF A, TAFARINE ol &F o9
& 7137F o] di@ shAde WEE F

E7tel didte] 1879 A& 4L 339
o A g0l BAR}AY. 53 2AJANNES
o] && s 7137t FEEGo F stA#
Mg A goE WSl 219, 2¥A ¥uE
dhgo] 29% oIt o] FAEY WEge 1
HIGANNE & FHo FTHF AT
A2 Age 7tAE Aojgke ZidgE YA
ol g Aol AUt AL HIE PP A
He g &4 5o B =88 7|7 9
o #5ggdl diste] F&3 #4A7A X
g Aol gedH, F dA gug B.TLOHH%
g A g & W0y diEe] 2END 4
F3ts SURAE AASA T & 21214

|

V. 3E8

:LEHSM]*WIE o]£% B dAj:s EAFHo

2o oEgs gu ARSI ANNE
01%2& Fategd g d¥ge 2 ¥ 3
H%, 2HPALAVE o]&F F8FH
g d7e 2d HAxen & 5 U7 W72,
FAF Y HPATFTE AFLsHon, wt
A mA FAol AH WFy Fol st F3
® =897 gk =3 A dAE FE
o AoiME o 7tx AL @ FF
stgdh. Fol mETAFL 71E9 AR XY
FHdozx £331717F A7) gEed AFA
o] APFPE e R AdFEE E Ude
o, WaFols SudA HdAZE BFFY
U o] AQA g ¥ Befy, GYuF
SO 93l AZHE AU AY B3I
v, melid mgxHoz ofHg Ro) W3t F

BE4qd 717 F AlZtejer, 1ynl 5
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Xmin=—94 Yoin=—6.2
Xiax =9.4 Ymax =6.2
Xs =1 Ysca1=1

1. 2= o5 Fol
1 Y=vl¥ol y;=x*—4% dAste] GRAPHE 23zl

a. x53 Ve FE& 27 98 TRACEE &8t

c. 9 HAgAL?
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AFE ) & ( )
e x= X9=
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