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Al A “Systems Differential, Etude Graphique”o]4]
A Zslo] o]&o] o]Fo)F T AFLE T3 MYl
t} (Habre, 2000). vlE2444 A¥L&5e 8¢ EAE

dotd tE3 2ok

B oot $8hE wyle] s mEWAAE A
8] A YRR oyt FAF Uy, =z
H, 718k uhy, AF gws 2 9o £33 By
& 59std gAEgA Axgrh AR A P
& F3 A" £ dE vEgde o$ 343
gt X E o g Ed uhy Ad WL B o
F 7o v S A 5 e YT A
o] "t}

9% AA (dynamic system)9] 7% vlEgAA

g7b Aol whel oj®A) BAE T WskeeA 7

£ dAYEZeE B £ Aot waks [0DEA
o) EAst 72E st FAE e, s F

p=]
A A, s Ars A4, ATTelM W

pdyn g49 A& PP AY £5e 0l
Bl WAe £5% ge AAWYE RY)
 w9E olekt FIAA J19e AT AL
Lo wehd, ey AR da A4 A6
42 4 - wE 4G (IF Fo, AT Fh &

Ao 55 F)ol Jue A2 2o BT s

3t #AE 593t} (Borrelli & Coleman, 1998, 1999)
g4 Hasgxy Loz gz

A, 248, 4% el 82 F1 gE F2 ool
dolg A4xoz ¥ 4 9 9ot (Kallaher, 1999)
a2 Zol, HazzAr DA wEhls 299
W3 ol £AH emAZE ohd 1A v W4
A3 9 o PRHAH 71$7] Hslope field)?) o
$49) 2z RHAE ol§Eh ER vl
#9298 ALE AREC AHUL FAAE B

CER EEMES S ERERE E

N
=3
=
o
kD

% ] 3
3 %A 7#z2H e RME o|&3 “43 ojv]o] o
3 Ar3) " H(social negotiation of meaning)”(Cobb &
Bauersfeld, 19%)0) #& +=oo] 7128, $£8 wFy

M7 o222 RME °o|&& F3h& A7ty &5 &
Aste 7lele) Aatel R HALE FE HAHo=
AAFo]& 44 (common sense)Z R¥E Freudenthal

(1991; 1993)9] Mt 71z#Th or|A ‘Fayeld &
Atgle] AYE Alole] TR AMIA HAZA A4
(common knowledge)te FEEUL 271 AIAEZA
A2 g onjale whA Freudenthalo] 48tz ##3io
AF8 A4 (common sense)> & AME7 FHEln
= AAZ vgRs PAs st & $EE sidol
Y olojdols &R - ALSE AAY dRE =
93 oA 2Wdle] B4R dAse] gon 2o
o3 #AH)A RME oj&9 7123 &g ALs
BAA A AREEA FEETGE &5 #F 1 AA
2A 82 ggils A4S FAST (Treffers, 1987
Gravemeijer, Cobb, Bowers, & Whitenack, 2000). ¥#%F
o, Freudenthal®] B4 AAE olsldts A7
o024 AAe AHQY Zo] ofe} Rutd] AzAHM
AL e F, 78 AR AE Ao ol
e Aol JERNAE FAoz welgoAe A
t. wetd RME o2& 3 axnoA 8

1

oh]
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AAAQ HARAe BN Lucn & W, 3
So FANABEL ©a3 Fold BAlol U A
& 2 A0 BRAA 43 BAY Wede By 5
G4 492 wadel £84 ndg PHE A
EH90 290 WA I gEd 344 2y
& maAd o8 49402 FoiAE Ro| ohs, 3
A AN BANEE BE 972 B wAEH o
A AL 84 220 0F olae 49 A

A o)3]9)} BAA 438l W
§ 34 o JODE L2
= TREAR Fo] Fofz
A o) Foldite AE IE—
A Zels) d™so B

o waty 2Ae )
£ Aols] 45Ag %o
Az s 9ok 59,
IODE ZzAEo|d Fa#

ﬂ-'

AL A E] AAale —r%% Aoy }" Ag3dg 4 9)
r oag 834 weoiyigE 9uld drE wAlst
7FA 3 Qlojot gt Zolt)h Rlchards (1991), Cobb,

Wood, YackelZ} McNeal(1992)2 28 8¢ 8732
“B1 XA (inquiry oriented)’ol2tz A 9jstgich
Cobb (1992)& ‘St Ee] HF 8 Hhe] #7le}e]
g0l olsidt AP} AE] AP 4 e By
o2 84 gag 2ET o, /MY 228 e AT
gale Aotk (psog)et Wt ¥ A 4L
Ayt Adste] Z2E Fa 7] W] 2581
g A%E FAodA ved A e 0|23 74
eG4 1% 5% g £48 Aol
1 358 5 ‘Rl‘i} {(Cobb & Bauersfeld, 1995; Yackel
& Cobb, 1996). 3k opie}, AEFeale] 588 #3
of hE ATE FEAE *ﬂi" T8 AxE 9 y
=% =4 FHd Addue AME HAFAY
(Burton & Sinclair, 2004; Richards, 1991). w&tA
IODE -’F‘Q"ﬂ"‘l 6“&‘5“'“71] A3 s A%
£ v 33 5ol Y B
i 7‘°4°}" 7]35];' 7Hao 2 QIzte ALY AEE

O-

s

A Fatd) giE A2 oHE A 4 QA & Aolt)

258N F#E9 dFE Fd dEhd T2 FolA
M fEsitta Azsle AL =3 (argumentation) )
gefstn Bzl d¥ 3 }—"%’5101‘3}. 538 A
514 gy, A3 78y Aa adel N 813 A
of Mgt TE= oldlE B FIS e S A

Re-dge £33 377

sl #og AFsFr] dEd ugitn & +
o1tk (Rasmussen, Yackel & King, 2003; Yackel,
Rasmussen, & King, 2000, Yackel & Rasmussen,
2002). SAEY d9 Adge d8d <A (warrant)
¢ A A|(backing)7t LAl wel mAo X FEHA
AAe ZA AFUHY o8] whEoixl 5¥e 583
Ad, Ax, 7138 W ol (Toulmin, 1969
Stephan & Rasmussen, 2002; Rasmusen, Stephan, &
Allen, in press; Yackel, 2002).

R A AT Ade 2FE e A
T Ul 2eEy dAe wg AFT gHh" FAoth
£ E9], Rasmussen (200)& £¥¢ dejo EAe
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ST ol e W] M2 AHEA Rl Hol
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-\rxﬂ A4S 9sf ztzhe] W
gt AFeta Ygich of 9+
oA Fa3h H& tgst gAoz gEavta A
EA A S0 M #AE fU1Her 928 5 4
£ AL ohzhe Holtt
A gst FAEY R d B T fE
dTe 299 Wid dig A& A o WQ} H
Hafo st S HFAH Ee ABHRA Jido
4oz AAHUSE BAFE U} (Artigue, 1992
Rasmussen, 2001; Zandieh & McDonald, 2000). IODE

ZZAEE AAA W ZAo 7|83l w5ty J42S

AgoRA AAAA N AT WA Er
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e |
Q944 AL WYE,
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ATE Agyol sirh B =FAE 2002d%e 3|
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A4A7t dAsta A dAjslerp? vy YA
3t ety 1 olfE Foolu A sigd uitst
4 ogA FHsofoF 37k o]AF Freudenthal
%‘a Ay BN BAARE 5
< HAs: #AAE B B o
Fatagay, dolrt FEu S
2 A2 wde wag
(Gravemeijer, 1994). o]¢} 22 ML AT BHNA, £
Ao By Z2AE qidd Foi= FAYEY
A olg) ¢ Sl W BRY HH 499 HEE
AALLR FHste] ¥ 1

o 2 R
o)
it
2L
2
Ho
o
ol
ol

lm

z v 4
F48 AE TL B o FoRAA RS $8Y
sl 23 GRARH 59 29 89 50| 46
AL AFHE Aol

2 BAET

2 o7& IODE 49 &A%E #d7.dx3d W
oA Brtatz] g8l Al 7HA AAETE AHEST A
o 2o gyl 53] s o g AdH
Hx8 24317 Y8t Carlson (1997; 1999) J&f 7)
urEl VAMS (Views About Mathematics Survey)& 4
A, ngstd ARgEsith HEEME Al VAMSE
IODE Rt vludg st 7]z 87)dd A
AU AAA FHe Hrhe vlEHA A g &
BEo o)z &3 g7E Bzoz sfud 2 e AAE
T& Fesgtt ol AAETE FAHLR AFHY
Bl B2 qfe) A "Jr-arr':‘ EY f89 A
duts)E e £ 572 o|Fo AAH HAF R
o2 Aol ZFod ofojtjois} sdel BAH o]
(Skemp, 1987)% ZA3ly] A F3o2 49 M4
A AA TFolth g AT =¢ oAl e 7
02 olZolAT} o] F AARTE ARt Hgatd
g3 = A8 AT FeA 19, FAHY AT FEH
189S ¥3e 4de F3at WEEHZEE 2FA
Mg ALY F3e 77 3Fgojdon, Hlawt
o W ERANL % wgrt Fojg %'J‘ﬂ% #HEH
02 ALgET F A 4 7|E J9Y 2 A
8 Azl 7 e gu1g Ada 8§14 AAEUT

0ee Ao e AAI) el ALgE ool

e As 2AL (VAMS) 289 dojh. <HE 1>9

VAMS #AME dHsigr.

3. Reasoning skills that are 3. &8 Azbe] ulew F
taught in mathematics & Ty

courses can be helpful to me:| (a) el A {4

(a) in my everyday life. 8A 2},

(b) if I were to major in (b) 2o} W} Fdto} &
mathematics or a related dy RolZ AFITd
field. F48HA 2 Holct

o] oJoflo]o]lo

(a) - (b} NEITHER
Only (a) Never (b} More fa) Than (b) Equally {a) and (b) More (B Than (@) Only ¢b) Never (a) | (a) Nor (b)

<@ 1> VAMS 2&02| o




VAMS Z %8¢ 2HEd Auid Fojxe AF
9 FA| o] ojo] FARE FAFE (a), b) F £l
FolAth. (@)% (e Fotd B Pid Ashs ¥
shz ERolth. $EAE o T 4 hd A
AdE Bt FAEA BAREE WEE 2Rt a0l
A3t o] HA T E S0, §HA HZY

Only (a) Never (b)e $E27F & (a)2] Ul&o A3
o ¥o3in] FE (b)o] ulde FA Fe Aol
t}. More (a) Than (b)¥ $EA} (% DY W&
olL A% £FEAT (a9 W B FxE A+
olth, o] Sgkab= ool B A BRE F
F e (@9 () Ateld e ZAAso $ud
t} ARA, AR AAjE VAMS £3& 39
100 22 ¥4 A 3hdis e
Carlsonilg=ol A 2HE-& ghoieh

ol 2o QA EAs) d3 T A B
23 o7t <E 1>o] AAHAL F BARTE 4F
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ol BAH AAETE) 7 Bael Reae ool AY
2 AR duid digso] sk v &
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Ay _q_
B4 g =372 4

Hm () g = gaz) (ex;a_ct1 . }_SOljtio;lj:“;
& & QEh 11 ofE HY
sjefet

g7 g AP AANETE JHAANAN T &2
(halo effect)Z AA37] fated 2 e A9 o

B AR YRy w58 1%

M
=

ol BEgen,
$9724%
o ol %

it o] AR72E
Jate $87, F3w
%A 8y 19)%
¥, 24 A4 dAgen
A2 399 =
2 358 Fosdn,

399

<E 2> HFIIE

A A A7zt Ul
A AA71F0HS AAg X

FEQTA 230] AE] AT A7)
Zo| vla=idlY. AW 7129 ot
AR
53} walshg S 19, #3us
A-]xv!g}.o:] ) A=} £ds 3

o5
28

Z X I
—_Tzllol-a

£ WA AR

<E 2>el A Fo
B digtely %

o) BUAT S
H@ﬂﬂi44ﬂﬂ&@°

ol of

[<8]
e
N
P
o
o,
<
=
[
v
’l:-
ro,
i)
e
o,
oXl,
>

#|(exact solution)e14 y=1.
71?2 2 ol & Adslde

#44 q2

2P %Y

g T3 Wa waas 2w
a7k Azl Al W e
¢ Rolga Agsy AR
LRIEIE ANRAT L BE
A2 4B gE B¢

tfo rln

27|1280] y(0)=42
78 o A Zﬂ
i, 0 BRRE 5

2ol UE 3¢ E
47883 st Ch: Aol
7 A uhg A8 =33

r..>. r°

°‘;’£*§73\“—l% a8 o Atag A
FE& ¢ A £

9% "JEV]' u g e B
HLHEx 2R FAE AN
A 2 A o arjEg A
A 28 AAAW o] AR 7Y

71 g8 te Fee ALB|4 Rde 237 %A Dol

Ae AN 4 9= FAMA=AE Bus AN 28 3
e 73% %)

A9 BAE AE04 Fol|594 AAE AW 440 &

A x271EAS A #@|AS AN Bueg 2 158

_3.5, TYE vy g9 ATE WARA

5 y=gtge 2ungel 4AUe duisn we

vEA s, o #E 2
Az #7159 B¢ % 9o
» 48 3%

M fg4 Age zde wikgd
#3 BuskA 248 ZHEa o
7} 159 shiz] f=vn w2
AEALE A%




380 doy - 374
3. Ao S4se MY Wl ¥ 2E olFo] ¥EA
B zzAE widE 1999 4o Fodadn & (worksheet)d) BHEAE AJdD ENE T8 olFd
qe B dye M9 AP} Ay dystd AEay F AAEZE T #A9 JuE IHE £ 9
t} Z2AE 4 (I0DE)Y FA4YL grE Faug st 3848 § MEL 242 8] A8 oA &
7 18hd e EFugyd g4 19, 243y 3 A EIE dv ] AAEES T EASE o
A 23% TRso] ek aeht Aw BH ge @ A4S FHET AYVENY WARES BE £
RE ZAbel Zolg 16%olh Z2AE WA w58t AT 28] WA 43744 £@ste] WEEY g9
43742 WHEA (context problem)e & BFAF  FE FAE0 AJY EYE e T S £
A EE ggog o)zolhr <Oy & S5l W o AAES dig ofojro|E @, o]F AW &
shee) A% oulo] s} BFY 4 de BARA o o) AAREE 24dv] e AnE s BE
ot S 58 gAT] 222 FH AdD d2E AL
<®ol A} &>
ENS Y0 A
g des S
240 01219 DEMRE HHA2U
+OU2 MR S Otelel DAHE S B
O 2|3t AtHILIOI=
Bt Oiely eEUE —".—_—1
He M2 H2IS+2E0] ZcE0
AALE E20
o B Oteldl Ol s &'l
FHE SdEH
NAaE2 &tLte] 32
felE= 2 H0oIH
Q5o A0ICH
http://poemalbatross.com.ne.kr/jeulgeon%20meogi.htm
% Aol nFehl W FAMAEIHY BFHHAGY FulolAelA Mol Aol A9 AE ¢
3, 3l e £ Jdywisle A Al (system of rate of change equations)® A 743k},

Agwsierga A Ayusewrag s B

_dx _ __x dx Xy
{ @ =3(1 10) 20y [ =0.3x— =%
dv _ ay _ _
g =TTy i 15y(1 17 )+25"y

Aol x% y& 247 Az o W Holdsd F FEAA} N £ g A,

1Beuqd F St A5dudst aBAse) BANAL 2ol TAA} AAA o} <
% $ol3, e it duiessds 9swe wANAS go) AN} AN nTt 2 FE
A$% vehdn o @, od shels A7 @ vt HHRAE N FeelE @ vhee) NS =
4;}4% FIed S JRE Y £ A A 46 2aE e SEEERSEER
2914 Azal wa, 7 olfE BYE PHoR Uws ux
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<Aere] eA>

# ¢ AESAE AUt Pacific Northwest? € £o 43 9l Adte] guin] Fof ¥isgte] g A+& &1
it} o] #etztz} Aute] Zuiv|e) o] d REE ALLF WYL
dpP _ P, P P_
F=E-£)E-1)
olti(¢k, Pol wel:= o] 1000k o, £9 @9 d(dE)olth).
L(FED.
3, 1961, " =+9] 7484 Edward Lorenz(19177)F EA4siA S &olx t7)9 &8 =3 ZAHd 4ES
QA gowlA sl Gl AN 1A olEHoz U7 EdE dTstn 9&‘4 F
2. 28] AbaE xo)7t JtE 24 E FEHY AR 4 glo] 2WEE ZEH ¥ YA 2R HIE

Fhe 29t . (F2)..1972d Washingtond 3| 9ol A+ duj7] thale] o8 AJAQ ZIY vul2 ‘—’a‘xd’\]ﬁ,
‘ol Z: Bl e v @A o] galred BEdelmyt Bt E TREAT olHE R71A ¢
w5 ztol7t A %—%5401 e A3E Yegde AL "8 &2 F(butterfly effect)zta FE

o128 Edward Lorenz®) W] &3 butterfly effect)d koA A& Huto] Zwju[e] 799 AfAe] d
R
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<¥ 3> JODE Hcty} vl ncte| tiseats2{ At <E 4> VAMSY FEH 2t SEMEAM ZI
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Effects of Inquiry-oriented Differential Equations Instruction Based

on the Realistic Mathematics Education
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This paper reports on the main results of a study that compared students' beliefs, skills,
and understandings in an innovative approach to differential equations to more conventional
approaches. The innovative approach, referred to as the Realistic Mathematics Education-
Based Differential Equations (IODE) project, capitalizes on advances within the discipline of
mathematics and on advances within the discipline of mathematics education, both at the
K-12 and tertiary levels. Given the integrated leveraging of developments both within
mathematics and mathematics education, the IODE project is paradigmatic of an approach to
innovation in undergraduate mathematics, potentially serving as a model for other
undergraduate course reforms. The effect of the IODE projection maintaining desirable
mathematical views and in developing students' skills and relational understandings as judged
by the three assessment instruments was largely positive. These findings support our
conjecture that, when coupled with careful attention to developments within mathematics
itself, theoretical advances that initially grew out research in elementary school classrooms
can be profitably leveraged and adapted to the university setting. As such, our work in
differential equations may serve as a model for others interested in exploring the prospects
and possibilities of improving undérgraduate mathematics education in ways that connect with
innovations at the K-12 level
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<RE 1> VAMS 4EA
Views About Mathematics Survey'

Fopol W@ AAE Foput WEA
A HEAEY £ U st olAE FohuuA s AT A¥YYh

o
w
=t
N

EAHEANE FaREed 843 Zon ¥ HEA AFd g AIARE JFd =EFHA &
& AQUD. TP 9 w5de 4 AN EX EHE B 5 glow B MR 2AE 7
o) JH7 FAFU
of ¥R 3249 My Egoz Holdaurh & E¥de v £ FHFE &4
7 9% % AY OE WeY w7 FolUch dege 1 BY B dRe Aze 43
F vetds el FAGV)E 3E gUd dE 28 e 22Utk
o] A} | When I go to the beach: W7t sde] 7ok
¥ | () I swim in the water. (a) Y& 9% 8‘}‘3}.
(b) 1 stay ashore. (b) v A At
O O O O O O
(a) ¢ » (b) NEITHER
Only (a) Never(b) More (a) Than (b) Equally (a) and (b) More (b) Than(a) Only (b) Never (a) (a) Nor (b)

gkt o2l o] #T gohd AWA o] BAE FE FUG F AA 2 FIE
oA A% AT F4& ¥ o] e A¥IUTh FH4E = A oM A=
AlZbol miszsigtdl A "R Zhel 3}1“‘0}3'- F9E shE ARG 6H‘?i°ﬂ*1 HE Azkel o
oy vl A Bddoh vk 9L } A gn 223 AW H7|w dud AU g
EAE &E gYrh 283 w AT ANA e 9L e Aoy M He A
OMFAL HIHA = B+dUT

% g HolFAL,

&y 321 H2572A 2
a3} ol o8
HEZAY

% T o) AFRES WEA AAFA L
- 2z} E3lolr} glEA] U 124 8.
- BEE ¥ mAgle] Es FA4L.
- olw digte]l HEY AU 233 A Lx, AR 4L gle ade $75)
el A L.
- o] AEAe g3ted o 1029 Azte] Fold AYYh

' B MZAE= Arizona State University® the Modeling Instruction and ACEPT |73
sted Zigtd HAEAJUCH " HERY YEL Joj2 HYAN, g EY oHE F7I
A FFE HYE d s 33 JEL Fude] EA gEIFAL.
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1. Learning mathematics requires: 1. 7% gF2:
(a) a serious effort. (a) B2 =88 gg 2 3}
(b) a special talent. (b) B3l AL Az 3}
O | © | O | O | ) O
(a) > (b) NEITHER
Only (a) Never(b) More(a) Than (b) Equally (a) and (b) More (b) Than(a) Only(b) Never(a) | (a) Nor (b)
2. If I had a choice: 2. ok Uizl MEE 4 giokd:
(a) 1 would never take any mathematics course.  |(a) U= oj® 438t -\%EE TF73A] ¥& Aol
(b) 1 would still take mathematics for my own (b) U W AAL g&r 9H3s] 48 HES
benefit. F7}8 Ao},
(% 29 o)sle] 8L Ne Ax A
3. Reasoning skills that are taught in mathematics |3. 578} A|Zbo]] wj$-= 8 FEL:

courses can be helpful to me:

(a) o] g g #8814 294

depends on:
(a) how much effort I put into studying.
(b) how well the teacher explains things in class.

(a) in my everyday life. (b) et W7t 8ol BEY Fokg T
(b) if 1 were to major in mathematics or a related O9d F&3HA 29 Relth
field.
4. The role of a mathematics teacher is to: 4. #8& FEAE AN w5 G83e:
(a) show me how to work specific problems. (a) EAE F= FAFHQ BEE YoA vd
(b) guide me in learning to solve problems F Aol
(b) W7t EAE F= HHE S EF AU
£ Rolth
5. My score on mathematics exams is a measure |5 F A oNA e HFE:
of how well: (a) W7t F49A 7}°ﬂ 2ol && duhyt
(2) 1 understand the covered material. Z ol ertE FAS Aotk
(b) 1 can do things the way they are done by the |(b) AAdo] AW HJ%M]L} FAA T 7
teacher or in some course materials. A yygez Yt FAE E F devtE &
A% Ao},
6. For me, doing well in mathematics courses 6. Yol Al 9\101/\1 ‘5—} —‘+E° = 0}

e

(a) W7 IH&
7ol ‘%34%14.
) AAdo]l A driyt F A e
o g=3lvh

7}

understand it.

7. When | experience a difficulty while studying |7. 8 ZTEE 31dA olzlg EAE HslA
mathematics: | 2 u:

(a) I immediately ask for help, or give up trying. [(a) Y FA =& L3sAUY £7]3%)

(b) 1 try hard to figure it out on my own or with |(b) UE Y A28 Ex & AdEY EE23
others. I T o

8. When studying mathematics in a textbook or in |8, IA} HA 2o FuAgor 8L TR
course materials: &

(a) 1 memorize it the way it is presented. (a) Y "ol AAHo e LEE g7 F

(b) 1 make sense of the material so that I can (b) Ve 2 W& g stopste] olsj gt
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9. For me, the relationship of mathematics courses{9. ol Al Ao, &3 d4AEe] AA+=

to everyday life is usually: 23
(a) easy to recognize. (a) 9A3H7] 4k
(b) hard to recognize. (b) AA 37| e
10. In mathematics, it is important for me to: 10. =8l lolA, YelAl a8 R
(a) memorize technical terms and mathematical (@) 8 &oj} T4 & d7lste Aoloh
formulas. (b) FRE %3 ]-" 17;‘1% AHg-shE WS
(b) learn ways to organize information and use it. v ¢ Aol
11. Mathematical formulas: 11. =8 T2
(a) express meaningful relationships among (a) RFE Alo]g ogvle #AE 28TH
variables. (b) A W F£X4 S 22 F Ue
(b) provide ways to get numerical answers to WHE A
problems.
12. After 1 go through a mathematics text or 12. &8 uxqy J3E FuzxsgsE FHEID
course materials and feel that I understand ojsigttt A4E Sole
them: (a) = #dd EAE 222 F 5 Ao
(a) 1 can solve related problems on my own. (b) Y BHEA FAE FEd dsEE A

(b) 1 have difficulty solving related problems.

13. The first thing I do when solving a real world |13, #%3 gdg A EAE & o o7t

problem that involves mathematics: 71 WA e 9
(a) represent the situation with sketches and (a) 4%<& 29202 FEsE Aol
drawings. () PR F9 #HE FAS 2e Aolg
(b) search for formulas that relate givens to
unknowns.

14 58 2AE 7 A%

(a) V= ool 8} RAE BAY FolF B
#o] glojo} Bk,

() e G BAND PP AS et

14. In order to solve a mathematics problem:

(a) 1 need to have seen the solution to a similar
problem before.

(b) 1 use general problem solving techniques.

15. Seeing alternate solutions to a mathematics 15. shvel =& EAo) i8] & 71A] Folw
problem is: He BHE AL
(a) is a waste of my time. (a) AIZE @Hloltt.

(b) helpful for improving my reasoning abilities.  |(b) Y] & $H& $PA7|=d E&ol #Hrh

16. A major goal of mathematics instruction is to: |16. &8& 72X & F8 52!

(a) impart information. (a) ABE Agste ot

(b) equip students to solve problems independently. [(b) Aol EHHoz FAE HEE + UE
sEE ZA de Aol




394 ey 774
17. After 1 see a solution to a mathematics 17. W7t &8 F38 49 Zoj&8 B
problem that I got wrong: () Y& Ve Zoldhy g ¥gx Wyt & Eo]
(a) 1 discard my solution and learn the one I saw. | okl WEg vk
(b) 1 try to figure out how the solution I saw (b) e U7t B Eolgetast Wl A48 Fol7t
differs from mine. g tEx oy x=¥Hao,
18. How well 1 do on mathematics exams depends [18. 8 A|d& Z HE A&
on how well 1 can: (a) W7t A2 AAE HEEe dahvt &
(a) recall material in the way it was presented in 7198 =70 g8 lth
class. (b) W7b Aol B FAge dih tE FAAE
(b) do tasks that are somewhat different from ones | <Aviit & ANAE F U7t €Ut

I have seen before.

19. In order to prove a statement in mathematics
one must:

(a) produce evidence from the physical world.

(b) provide a logically sound argument.

20. Mathematical functions that represent
relationships in the physical world are:

(a) exact expressions of what is being represented.

(b) approximate expressions of what is being

19. #eolA BAE FH357] AalHE HEAL
(a) BeH AAZEE FAE Fohdof gt
(b) =ElHo g BB =F& 3ok Ik

20. 2813 AAAMY BAE UEtlE Fe
(a) 2 BAE AFSA Fdse= ZAold

(b) 1 #AS 2AH o2 FE3E Aot

triangle expressed in the Pythagorean theorem is
true because it has been:

(a) proven by a logical argument.

(b) verified by measurement.

represented.

21. After a statement has been proven and 21. lolA] BHAZ 2HE WolEdd 3
accepted in mathematics: (a) 27L& Az AR =

(a) it will never be changed. (b) 2RL "= AFE = AUt

(b) it may be rejected at a future time.

22. The relationship among the sides of a right {22, Jelmatx oA FEE AG4AAIHY

A A Apels) A
() =dHoz FYHNOBR Folnh
(b) 240l 98 AZHYenE Foln,

(a) a natural part of my pursuit of a solution to
the problem.

(b) an indication of my incompetence in
mathematics.

23. Collecting and graphing real world data is 23. AAA 9 AEE FHSL TYEZE YEHY
useful for: T A&

(a) determining patterns and making general (a) el 23 YutFE =& = Ao #
predictions. Sea=

(b) obtaining numerical answers to specific b) FAFHA FA g FAHYA AFE &
problems. = R #8340

24. For me, making unsuccessful attempts when  [24. W7} 8 EAE & o APHE A
solving a mathematics problem is: 2

(@) W7t BAE Foizke AFAM HA2HA
JeRte et
(b) W7k o] o] REHFE uise A

o,
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25. When solving a challenging mathematics 25 M2& 58 BAE A4E o, F3tas
problem, a mathematician: (a) 98 A APALE Ferh
(a) makes many incorrect attempts. (b) Evt2 Fgg 2 Ltg Fopdrh
(b) moves directly to a correct solution.
26. When completing an assignment in 26. 8t A8 SASA sHEH:
mathematics, I need to: (a) &R F8t3FHQ 71Z7he ALE-sof g
(a) use only mathematical symbols. (b) A 71Zek A dojE FA A
(b) write mathematics using words and &3t} 282 ¢l ofojrjol & H@EoF ot
mathematical symbols.
27. Success in mathematics is demonstrated by: 27. slofjA o] HF L
(a) making logically sound arguments. (a) =2lFoz &1 =5& e Ad 99
(b) memorizing concepts and procedures. S=adt=3
(b) Mdst AAE griste Rl &) 4FHH.
28. Scientists use mathematics as: 28. AL S
(a) a tool for analyzing and communicating their |(a) 252 ofoltol & BAFu HAEses EF
ideas. 2 g8}
(b) a source of factual knowledge about the natural {(b) RAH/go] e AR CYeE &30
world.
29. The process of attempting to solve a problem {29, +83<Q &3 AP FAE F& FH&
that involves mathematical reasoning is: (a) WIE28E Fgo|th
(a) a satisfying experience. (b) ¢EF2ee Fdo] ol
(b) not a satisfying experience.
30. Graphing calculators or computers: 30, 2" AV AFEHE
(a) bring new methods for solving mathematics (a) % FAE dddcd A=z $dE A
problems. Eaia=s
(b) speed up problem solving using established (b) o7l BHA ge YHEHE AEstd EA
methods. FE &5 F7HA2
31. Using graphing calculators or computers: 3L, ZE.HQ’ A7 B HE S A}%s}%‘f
" . ) . , (@) F8& TR Aol dg ‘4—4 % ]3 %
(a) increases my m.terest in studying mathematics. AN 7.
(b) is a waste of time. (b) A7t du]o|ch
32. In solving mathematics problems, graphing 3 FAE Fid oA, zdHE A4l
calculators or computers help me: U AREHE:
(a) understand the underlying mathematical ideas. [(a) W7F &4 & EoUe FZQ ololy
(b) obtain numerical answers to problems. ol & olgsted F&3idt.
(b) W7t Aol g £33 sgds Fo=
o &3t
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RE 2> AR A4 B35 AYE AART
A 4k B3

dv _ 3t?

1. W23y a g 2y 9 d¥rsl(general solution)E &te] 2}

ay

2 vEwga g =37 yo)=49 w, MKz 254q
3. 90 gallon®] ¥l 60 pound®] AFo] ol Ak B=st vt o] B | gallon B 2 poundd] 27

#o] ¥ 4 gallons) W EE FUNL, YD £2FEL B2 o) £2FEF F 4N o
29k o] B3 oo Aol me AT F& AFA7) AW AFLPAAL BEolP
4o E4 gobx 9oh)

tz_X

2
4 wp=r¥e vlawma L2 T TI=0 o geste 0 ojgs Awsde

NaH BAET

L v &3 49 d(exact solution)i= W& )rate or rate of change)d] & 7Mda} old Fe) YA

A A
4 3l 2},
2. B8 &8o ©ila 1 o)$E Mulsida
ay
271270 W0)=4% T12WAA g =372V sexact solution)l N y=1.58 wEak= 7} 9L F
A=

4.

r =020 27 2z BAYC BE H(S, Aura) g4 HHE Ada] 9
RZ= FHAT F AR e, 28A 28 o)§E Aweidel

e
e
o
—9‘-’4
2
i)

]
& & oty AL U= nEYANE 125, O ol fE
].

oj| npolg 27k A1 =09 © EolFate] A BAHAC o] Zo|BAke] Ax Qi AT S Ao
AAHow £ AT, Aol of ozl zd s WA olth o P mo|EA ot ABwel 4
t= vlolgl2vl WA ol % Ane AW Fean 7
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