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Z1#y}, George Lakoff$} Mark Johnsono]
19803 FAZ o] HE A A ‘Metaphors We
Live By'S %3, Qojsts Axze o] Z
He Ropld 4Ed A efolge L4
Bo 294 £FA4 Y AnE PR
S Z93} 9 ch(Lakoff, 1993; Lakoff & Johnson,
1999; Ortony, 1993; Reddy, 1993; Schon, 1993).
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S AR A9 AAZ TAAANE Aol

FZ tH(Lakoff & Nunez,

Y HUY SRIEL AT o]AFeF
AFAN g23tn A Aols B Az
J R5etn AAdele £5 4N 1 o9}
b FWsI Feolets Aol U@ Az

£ ol23 ol3lE A=d=H F£23 79=

P, oldF ol&8d ARE AT MIH
Atae] 2L ogste =7EA LS Y
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Aos= Aol 23] sl A ch(Lakoff, 1993).
F, 2fE 2Hoz & Mdy 499, #A 3
o2, A4 A¥e 49% F43 AdY 3
g Atolg dAAFoZH 4 Mdd o
3 AtE 5 A AFe AAFH Az Y
3fe  Zo|th(Lakoff, 1993). d|& ESo, 24
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MEH G Aol AMog HE o223 B
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o2 HEl FAFA AFAM9 %EH% el =
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0 &Y O B8 AAE AR Ao) of
Yzt ‘AteH(Love)'# ‘oi3f(Journey)’' 022 WF3
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23 osl AFEHE Aol otug 1AL 3
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o I ¥PE FI U&E RYozH A9
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o AME HEFAALES FADHLakoff &
Johnson, 1999).
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Nunez, Edwards, & Matos, 1999). FA|FHO =2,
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A7), &XA7], BAA7], 7158 T o
7HA AAH s HES T subitizingol
g3 g FF& doNE FA7IS b
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3], Lakoff2} Nuneze ©|23} 1x]3F 7)a} 7}
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A JbF G4 ez Eoh B o}
Ul &fE 223 AFoz o ¥ 9
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A gy d9og Aol 4
Z (collection)®] =& TAd}= &
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9] FEFZAAN HEH Aolgxn FAg
(Lakoff & Nunez, 2000).
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FElE o) dHA 279 A B4 EFHO
ZN ARFHoE &9 &S A Hrigoh
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Al gend g73e] Jduel iy vl
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o zze 2Ad UiM Aolg A9 @9
2 339 HGumperz 1997,
Gumperz & Hymes, 1972; Hymes, 1974).
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o3 QA AeAE Fnge AHHL
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2e¢ 45880 JFsdnn ARHoz &
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F3, & A7 249 A=, SR, 2
28, Soo] U@ Re FBE A @Al
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g Al b AFHESE R IS

& Az 453 Yo 53], AW
wsglo] 7|3ty AAE Al AR A
SHE ASFLEA, X FolP HFHES
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HAE A48 5 Ed A
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F 2ot ), 58

do
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o AxZ BAE T A3 2 IYX 99 HE
< I A3 AN g7 AU sk A
Hog BAETD e Al HA ddA & F
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o 9m, e 29 2459 B 2%
87 Aol e £4UFT £33 w3
SolA St 2 AAZ SYHA ulg 2
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@ A SolM £47h AEHT FRe) B2
@ Agel o8l ste 43tm Wl ug
43 onlg zlAge] #FEHMNUG g ¢
), HE AA7 FEE $93 28E 74
ans] woke, sobdE L83 ol A
4 do] AT B AN £547 LHE &

Hol BARAL old ZWAN, &§ 2
AA el AQeke =uF gugd 2Ee
% Lakoffi} Nunez Fol ¢l Al7]€ AR
3 olgelNoke e wHes 88 Lfd
Ao dart AVEY, o F2& Tl
$eE QA °1°13-V4°J og ool ATse
A%E OE FRY ef l€F 12YH A

2) “This [linear] operation corresponds to vertical stretching, squeezing, flipping.”
3) “It looks like your graph of second derivative goes through the origin.”
4) “Is [the graph] something simple or go up and down? Where does this curve hit the bottom?”

5) “The minimum occurs at exactly the same place.”
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(1) F&e) F

ged £%8 2He ded AWE g5
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.

W s7 8 o,
.ol & [100/s]& ZtolA 1L,
o] & [60]= 60 ™ EA|TH
o 3 [s]= A& A
wetA, s7F o] @5 Ao’

P'P&»N:-'

o] dolA, AWE ZuF s9 271§ 7MY
3= AEA doldlM AlFE (F 1) FoA
Frel 7 Fo] ogA wstseA FFE 3
I azRE 42 234 2R/FHA Qol, A
Aoz, oRI3E F3 BAsL U (F 249).
dg BY, € 13 wustd, & 204 “o] ¥

6) “[Code switching is defined as] the juxtaposition within the same speech exchange of passages of speech
belonging to two different grammatical systems or sybsystems” (Gumperz, 1982, p. 9).
7) 1. When s is large, 2. this[100/s] gets small, 3. this[60] stays 60, 4. but this[s] gets larger and larger 5. so s

dominates.
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& Atnis is smal)’olete A AL A ool A7 d@se] Yohn & 4 Uk o]
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8) ‘A @chdominate) = W57t FRUZ g o) P9 3 o] hE IS HlF YFE] E FYHAHR
wagichs oule] 4313 402, g 37) HlnE T8 Aupde oA Ade FHLdode HiMe
SHE B & oy, B =79 BEAdME 4oz Hold Aot WAl AP FHeR F{H3
t} Lakoffe] QA% &f o]ZoAE Uty RE o7l 2RFOZ 289 AAolr, olF FHAA
Lakoff$} Nunezi= ‘Z}ujj 3tcH(dominate)’ & ZF ol &/EF FYH -2-H(definitional metaphor)Z EF3Ilch
(Lakoff & Johnson, 1999; Lakoff & Nunez, 1993). B =82 Lakoffe] Q=& 2fo|&e 7] o}
ZHFHA BN ARFH g0l AEaHE BAHL Halxm Atk F, Lakoffe 483 24 A
A BARE 279 AAS ANAeE BN v, B =8dAME &7t 83 Atz 73 A
2 AgsHE F3Y A BA4E i &fd 325 dx, AR 49 oA B 5 dRol,
FAA BA9 AS &AM Lakoffe] UAH 24 o]2oe EYA e EEo] YegUA HErh

‘A ALACold 8 FdolM wAle] o) MPEHE F8F Ao WF shEd o, 71, A9, F
g, 73, 4], 22 59 PR e g 25 A AFE iUk ol FHY FFH AYE Al
Az Folale RAL AP e tid AlEE A B dAFT HAR e ol AFEEE A9
FZ2A £y A7 AdEdsts F7AHA Ao FHFolzty] Roe 34 FAA o2t A
HE AUdAL 222 AAAgAYLo] d=5 A THEKlof, 1994; Martin & Solovay, 1970; Rudin, 1969; Shelah,
1974; Solovay & Tenenbaum, 1971). gl oz}, $£837 Aol pAdAM mEol B3 FHo] Zg3lx
ALl FA5 1 gthBloor, 1994; Joseph, 1994; Pickering & Stephanides, 1992; Restivo, 1990; 1994). w}g}A],
Fatolgle A4S GFEe e O ALE FAF A9 RAAZAM AEEH e gt
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F8H AtndN EFT FH 247 ddH
of 22%E 83 AN At #4950
7te o st dBe] ZdHo Utk F,
“o) TF old w2 I &H/E ALEIALT
= AFd thel Lakoff9} Nunez?) ©|&7 4
B Wetsich AADAFH efo]EAME 9
1 E4E 47 dEEo] o} v, w3t
Wt e Q7] g ddof F8A ol &
HHez2 Szpgth. $£33 Ao ol 4
Zxo] A3Hoz THE 83 AHY AA
7t M2E 33 AYe dEE zWgse
%4, 531, 2 HAHAA siAe 9] Fag
of RANH3 ARALZ Fote F AL, F,
FUI AW Atole] YA BA =Y
g dE 549, 99 F33 gae 24 F
HHY FEF 2FFHA FROZ UFA #
AERed, o HAAA & -1 w3l Apo]
dz 25 2FA Zolrt AL THAME
ddEn. FAHoZ, A F}e ‘%‘otv: H A}l
QoA viAet &, F, AN FYHHY
Jug 7= 9 BAtAE WHEHES AHE
gozA B I FHA 2471 2o
At ol 83 &FE BYHe 74 A
gol A Jo2 FAHE FIEH A9
g olsiel &) RAEES AAMEH. THA
23, Ao 33 THAM LR BEHe ¢
29 23E £33 AzdlX s A, A
del A=Y AR F AAHe AA, dHAHY F
FAA BoHE, AT o]dFY A AAR &

S

=]

A oA oldHde Fa A Alo]
o FAZ 97 FRTL E TE A9 AL

g3 Fael WA A6l s FH AH

B2 A
2 o HHs

e aas Aol g5 HA3% A
AAse FPA Ut 93 B3
ol B3 B2 BA, 48 AFe e o
Ao 849 28 FaE AL Qe Aue of
72 ool ERAE URm Utk 23
A FAA F9F
2 R2A g1 e Ue Ade sl 9
T Hie wgow 1 FANRE HFY B
, & Fez g 1Y e £ ey
e 29 U@ vgs =B A g
Ax9) Blge] fro] H2vt HE £ $EE
782 Bk o 2AY HAE ), AWS} 2
o HYEL £ 458 SYUs ot @
9 4¢ 781 1 0g WA 2 B4
A48 Fon AEdc tee 1 24
gol TN AT AW F543H g
ol k.

1 o) 3£ ¥ 7} 1080 Fg 0 Foju
2. ¥ g7} 1020 o) o)t

3. 2130) om)gle R,

4. 919] 4= o7t 108D Fe o BAET

5 7 1020 & 14 FUgde Rtk

6. @t o] T Toll= W FFo] YAt}
7. AAg, 2 oz HHsidot

8. o] HolM FHALE vEx

9. ThAl EobA &t

10. WA, Hhghe
11. s7} 109 o WAy s

10) 1. It [the derivative] is negative for s less than 10, 2. and positive as s greater than 10, 3. which means that,
4. the function is in fact decreasing for s less than 10, 5. and increasing for s greater than 10. 6. So there are
actually not a lot of superfluous bands and wriggles in this curve. 7. Actually, it comes down. 8. And it
develops horizontal tangent at this point. 9. And it turns back up again. 10. And so, indeed, the minimum

occurs 11. when s is equal to 10.

- 246 -



AWE $4 HZHg BAHZAA dEHOE

AHg-EE £83 AYE AA DT (F 1-5). °
BB 18 23 ‘S(positive), ‘F(nega-
tive)’, .2t} Zrt}(ess)’, ‘.HT} =T} (greater)’,

59 3
Holm FAHQ oz FAEYG I F§F
Helg A&dte T AWE EAY Pt
ol /Y 1HZE zeA dHFeR P
S A H1 AN v Ho HeE IYT
A A 2D3] AFIHE 6). F, 1 1Y
Zole B FF0] SoA 4oz 2T
oy, o] AL AWS S50 AU ¥
Ao Aol AAHA Atk ©E A=A
2o, s BHAMe AWZE AAME 2
L) BALY o}H e FZEr] e wet
A, AWE &t ZAg BALd Eoj7tx o] ¥
oA AE doje 2F2 HFIHE
7-9). &, ¥59 2 TE HE HH FoAA A
2ol gAole YAAF BAHI 23T &
3 24s 58 59 H2gol s=1094A
dHgithe 280 =23 o] EANZEY 2
e O oz BAAHE 10-11).

o] W3le] o ZelMx HsH dojst &+
Alole) me Wgg #EY + U3, 2 44
o dojd EB4& T ANHE FEH W
o) AANME gM 9 oot FAE BAE
golz & itk &, FHH AojoA Tre
2A Ao o FA4o] st 8] T
A FAY A v, efF3 2 S
A FolA g stsol AWHS HAL
2229 YL ZAde FHA A=
gy BE, ‘b dade 2 FA
E 50 gustse] 222 oW WS
3 Ao te Aoz AAY # YA &
7 e 2Eo AVE &+ = A& Aotk 12
Ay, ‘F7HEALS &7 2717 (coming

7} A (decreasing)’, ‘% 7Hincreasing)’

s
3}

&
o
=

up/ down)’ Atole] zte]lE vl gTh
2SS SYNSFE A9 294
2 gde F& AT F U
oz “gF pF FHEG=

39 $390] EABTHE AL
4 zAg 1 wed sHate
& 9 oldE A¥e g5}

o
1

LRk
zrepere
2 Ed@ wis) @57t Frtgoree 3
2 EHAM FA ou|rt FFH ez Ft
A g88de FHo2 9449 + Uk

oMY HaF dojet /3 dole RAFH
T F%F g oE ZN71 2, %
o7t HAE 38 Ae, FAE Fod 4
2de) o) AVPE BYo a3 o} &
< BEBAZRH e A9 F FHF
3 oM T4 H€, F HHFH dof -
& - F04 del'ge 2= WAL B 4
S4 AL - FuE 4 - Su A2
9 wenye BT & A% 2N ol
g 7 28 A @Azt ofd #7132
AAZ setsolor sn, AAZ HajH ol
o} o8 Alolo] mE WL F81FH Al A
SoH AaB Fod A Aol WEHA
HER4E vaZAY. 39 TAHCE ¥
A, &40 72 #8333 FFY FAE F
S shue) #88 Al OE £33 AL
WARGE Rolt olXY AVHA s
A FREFQA S8 A9 AEojgta B
4= gl o, Lakoff$} Nunez7} A &3}%o], H&
ool 481 A AA 58 5
H A43L B3 2 ovzt FRANAR AA o
Al FRHoR WA Eo

o909, $83

o

&2zt

A~ o] L=
£4& 5

=

2
[

i
=

L.
h=y
A

[s]

Lo

- o9o=
— ==

Bye 29

gl

F2EQ

- 247 -



A7 919 dgoN B ¢ Axol, F#E
QS e @ AU Y=Y YR
o ohlgh MBI F8F Al AR
A o, 88 FPAA P49 adzE
gegsel 222 ezt ARt $3ol
£ £ molAw, 4AZ o Aael oud:

e Y5 I =75 F5 Atele] &7
o g olaizt ARG oY FaAH 33
o] APH FASL HAFE Fr|E2E FEO
2 Z golth. I FEAA AWE 9] H
Agkel LAdE Aol da AFsz e
2 Aol disl dysied FdoiFeg D A
qom g w3 A9 A
22 TR Qe

BAER 3 3 BAF S #
o HAHgro]l 2T W 1 HAMY =35
0o] drhe M2 E F4H A9 Lol
oA Uk wetM, 3 Abde] AA
23E B3 2 9rje Holg td
o] AAZA FhHe] k= W, &
A 2 A FHE FEF A
AstEE, OAl 23, £33 AR
Atole] ©iZHA BAE B F A

L.

[

b Ay

PN

/6"

By 22N $EY 2F:
T8 st FE MEAEEH
T Cist ol

A2 dAQoIshRolN BEE Lhol2e
Azl AGH Ax, 53, F54 Axe) ol
o M2E olslel AW AN AL 5
St of MzE Sfele 1 §U oK
M ATl PRFIN BPE 47
shedl # 8% o184 Aols AZRL 33

FolA A FoAE 1 o) UEe
3 BHAAN EAAFAG T F4E £ . o]
2]3 0|22 wae] WA, & A7= UA
Ao)Ety 2{o)l28& FEF Gl 7A
Holil AAHA L3y o HEFoEMN,
fol e ANH BHE A QA ol
97 efol2g us

FAHez A, Lakoff$} Nunez:=
A dolzry pesd 2 2
A9 a7e 2¥e ST, 23

Agsted ‘s oE ohd 7
Av A8 Fo 5383 FF AT 4
o] 38 2f& FAFeHgE A4
wekst digg AFstn
=EqAe 27 ddgo o
@ A%l 5% BN deArt AP
&8 g o d¥d AduHY, WA,
3 AR g dege 53 g4 g
7} ate uA 4FHeE dad 3l
Aated F28 AANEE AT
Lakoff} Nunez9]
d sede 9uA A9
A4o) #844 ol =98
G2 efE TAT 74Y 4

o4t FHH e

= E
==

A

3

=

T 01%0]

ol He 4= #FY + At dF &

g 718 oM, AWE E& A(torus) $ ol A
A olg %317 5 (harmonic oscillation)of] 3l 7
g 2y a2 Age FAE FI}H £

Fol WFol 2 W g FHHINL, HAE

- 248 -



& od FAAY dE duA A 2
B ¥ 23 o] AWAA a0l ¢n
Qe vge A s dPse HEBFVE
d Ef2 oA 2335 2 MY
delA Ao A F3Hoz FIF A
‘wee] 248 A A A

e

P
T
]

o}
=
kil

=

A,

2352 olseis W H4F & YA 4
2@ 2 S0 EAY ¥ge AYA
£ Hog ZAE BAY AfAANZ 249

gyl A Az Wgoew HHdHow
Aottt o] Bue RoA dAFHo=E
AtgtA 3 & 2 3 e "ol YPo 2 ¥

A HolA A deh} Y97 A= E #AS
o A JALFS AR old AWE B
Bz 943 Fx7F 2 vide A 389
TZ9 TLFL At =T AN gA
9] gAYo] 2}AFH FHHoT FIFE
ooz vt AY &7 FE&sitx
gostn JAR2 ae g ZodA S
A Eda Ao zsAFd i3] FAHA o
nAE F7] Y48 1 2/E AHEET

Bok olyel, FEAEL ALY ANIH A

FozRE F£8F At %%3} 2 E :rL’H
&7 qEd & £33 MdS ®de d o
%3 4813 L{7 ALEHE ‘ﬂ?ﬂ @A Hk
g ZA 7AE 2FEE BE
oju} d3q& HE APl tE FTHY FHd
v xEHog AHgdY =%, 9% %
A AR FAHA A7 FAh
3 588 2/7F AHEEd o E 9, ¥
oj"l THANA thF=1t ma}, 71A9
o} 3 o) Ag A9 Ao ®He
9 g4 bed £33 277t
HAth AdF g HAs £A A
e o8 AP 7]%% fictive motion meta-

phor7} 713

BlLo
- W

a2
1=

—}_\'o])

(T

-

rlo
o

-

rlo

£ Jo

TT

2

2%
59,
39
gl

W3 AREEAT AFRBAN

71A8 &

A& ’94 %‘JJ
A ol &
go] ®Fo ALEH
l wzle] g oA 483
._17‘]""015}7—‘4 olgdE FAHO
7-8gol g AJARY,
& ?'i}% g8}l X o] A3 &35
#ad AAAE AFeHn

}

&2 Atxe] M2 9
£8e 1 AAE =
BHEFJA M AA oM AAFH

2 FHo %3, olgg %
s AR Aoje] Algo g ZF HALY
, AAel 583 wale] wgdA
Foe] 3 g & A
31 EAZ 2AHAL,
fol &g olHF
&3 sl & FHP FHIHH
8 ws-5
7

fatl

<@

o N P o
-l?imiz
o
[¢3
l‘l°£~
rlo r-g-‘-' |o
mrsl

¥

rm

&3

£

[}

—_—

ol

o]

o

l

- ﬂ"o
ot

4
ox o

o
=3
r[o

L2
rxL‘\g‘“
F{) fo

p

O

—

I @ 2 E 2 [

oo -1> o

=
=,

= A

F8 FgoA mAF tRAE AL
NANZPAHA #5837 7&d JHo JAPR
olygt oprt 29k {3 %%&
(gesture)9] A4S F3 A2H 3y Ao
TEMNA TEEE AALET

E3 IS EALE 53 AMR 55
A 33 Aole WEHA 43AE AFS =
AUzoz olyFgH AE HoN 24
2 733 A3 Y ol¥WH VYL wl
Aok FaIH AP Aol ‘?*;%‘3131 BAE
HaFE w4 shed A Fnle
A e £33 dd &d 3 x}
sto] 8z} zp4lo] F8to] He

_4

=,r~1>

°]

0 (o]
T R

- 249 -



% A} (subjective involvement)ojT}.

“g4E A7t FopAFE Fried. vy §
2l7h 1000l 12 719, $8E gdeg &3
o] Y= Aot} (AWE A veg ulgth

o ooz Hojzith). $EE FHHY L&
Zoz gHoln Yot WA o] F&e FUt
sz ek

AWS] DjAR8 £ BHE 99 53
3 98 SN SeE 2= WY BAE
o gl 29 $43 AT s34 3
4 Aole] W@ AP FokE F Yo 13
U, o] dg F3 A}z de AL AW7L
+8 A4 98 39 7he Hez eAEd
3 FAl] vobrt Aol HFP 3 Aol Hol
Ao BYolM Apxshe, oAl La, Fag A
Be] Yo #43) FHEoAE FUH 478N
olt}. o] 23le] deM, AWE FHYENA, &
F9 Adigto] A&4E Adge AHE AR
s Yok 2 g7 FBES FHH FEEL
Aoz ge FEoenzg, o BAE
2 EFL oY= ATk fEpA, AWE
o] HAE Rt} ou|iA A3y A &+
g EFAE At F, £8 J4 49 A
o8 HE &/E8 AEHeEH, &59 2d
ol AZFE A4S B3, 5 4E FH &
FAde A, F FHHY 2R/AA SN T
e BeiFe

JANY 99 AWS 3y wae wAY
4818 ALY ojsle SISk 3t sl AR
s oA Aol HA Mol slo} Hel A
A4 FolA £49, & ¢ P e A

o oulE stse £37 AndMY Fad

A& 7 Y(subjective involve- ment)S FZA7]
o, o], F4H A, T IAL TH &
Z25E 583 FRE £33 ALalAM 22F
olm, AAHo g £ A, BE FIH3F A
#e A4S ¢ F A
ARHo g, #8H &3 &9 FE&
Ae B3 2 =29 =9 53 Fu=
83 Agolzte FA 23E& FA AU
oz o ANE 33 23k EHE F
84 AL 583 AR AL F
AN F83 F@E FEAE TR e
83 Agd o3 zAs}EL By oY
g oigold 1§ 83 FH] €T F
F9 AYez FFHAL AL FI¥%F FHJ
s fTd o 2ALES AFT WAt
Atk FAFHoE, £33 FHLE 2R FTF
B A3 AAogA £8F Add g3 =
Agtathe oA AHEQ £8F Hsfde ¢
wglolotgitt &, £83 Fe @ £ )

(E
£
S

M

)

de 2AAA +348 ¥ 242 + A
% BAG 19 BAY FHE FA ALD
Fol tg oS A2 Boke WA A

A9 PeAQA Aol AT AHHA A=
FEEGE Aol

olgigt 34 FaR} F3H AF Ao]q

94 A i =97t AFste THH
AL BN @A AHERC], 8
A Age 84 FHo2NY VAT 1
A, o718 AFHo kg He 2T W@
Hgo] AdHoln 74X FHHY Rl oY
g, 2 |#g P FRAE0] FAde A
7t JarF ez Espez FAAAL A3
3 i sHAd g8 2AsEE, gA 2,

11) “When a negative number gets smaller and smaller in magnitude, it’s actually increasing. If we go from -100
to -1, we're moving forward (AW is walking forward as looking down the floor)). We are moving to the
right of the number line. So this function is actually increasing.”
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Scribner,

12) 2 =89 = 25% FHIYE F8o) tjg MaEHH A7 Fsho] SAUT (de la Rocha, 1986;
Lave, 1988; Lave, Murtaugh, & de la Rocha, 1984; Murtaugh, 1985; Nunes, Schliemann, & Carraher, 1993;
Reed & Lave, 1981; Saxe, 1982; 1985; Schliemann & Acioly, 1989; Scribner, 1977; 1986). o] A3 AI}EL
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& Yackel, 1996; Lampert & Blunk, 1998; Voigt, Seeger, & Waschescio, 1998).
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Analysis of Mathematical Metaphor from a Sociocultural
Perspective

The notion of metaphor has been
increasingly popular in research of mathe-
matics education. In particular, metaphor
becomes a useful unit for analysis to provide
mathematical

In this

a profound insight into

reasoning and problem solving.
context, this paper takes metaphor as an
analytic unit to examine the relationship
and subjectivity in

between objectivity

mathematical reasoning. Specifically, the

discourse analysis focuses on the code
switching between literal language and
metaphor in mathematical discourse. It is

shown that the linguistic code switching is
parallel with the switching between two
different kinds of mathematical knowledge,
that is, factual knowledge and mathematical
imagination, which constitute objectivity and
subjectivity in  mathematical reasoning.
Furthermore,
code

relationship between the

the pattern of the linguistic

switching reveals the dialectical
two poles of

mathematical reasoning.

Mi-Kyung Ju (KNUE)
Based on the understanding of the
this paper provides
First, the

dialectical relationship,
some educational implications.
code-switching highlights diverse aspects of
mathematics learning. Learmning mathematics
is concerned with developing not only
technicality but also mathematical creativity.
Second, the dialectical relationship between
objectivity and subjectivity suggests that
mathematics  is

Indeed, it is

teaching and learning

socioculturally constructed.
that not all

shown metaphors  are

mathematically appropriated. They should be

consistent with the cultural model of a
mathematical concept under discussion. In
general, this sociocultural perspective on
mathematical  metaphor  highlights  the
sociocultural organization of teaching and
learning mathematics and provides a
theoretical viewpoint to understand
epistemological diversities in mathematics
classroom.
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