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2 < GEORA &5 M3 E 93, A Alue AT FEge
oz 3 A GEe @]9 Al8(word use), A2 7l Al(visual mediators), ¥ (routines),
A& E(narratives) ©] Ul 74 Aoz AA ]—L‘ AtaEe] FAg ofw]tti(Sfard, 2008). @ole &
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(Morgan, 2016).

E4, A #A A (interpersonal) WE |5 AL AR5 FAHT Je4E T Hreh dy
o2 WA GAES AL AXEL 5291 A 2k BAA 15 A9 A Fo|A = A
2} Ygo] dHE= o] Jes & 4 JthHalliday, 1985/2004; Kress & Van Leeuwen, 2006). ©] uj,
Az Ao BALE AMgE A AME So] Xy EAE Ao X (Represented Participants)$} A E
A2 GAAESE Wb AAET A e wAlSo] I3 A5 28H Fo]aH(Interactive Participants)®
T8 F vk 283 aF Abele e BAE s, 24d Bt A8 don), dsasA
ZoAE ko] #AZE TdETHKress & Van Leeuwen, 2006). Z#Hd #d2 wErso] ddoje] wkd
(reﬂection)zjl S Az gddAd delre e @s(action)d FHE ARt giA@AAA g E A
#gtrh(Halliday, 1985/2004). & %% Fojzbse] w@ojek Az wiZlAlE &3l A9A FaHN=7e 344
ofue} o] HARE 3 %“?l FAREY F3AEA o2k ko] AAE UABAA ouiel ARPOZ Aol
74tk dE EW 34 FZozl gojojade] RS RHSEA ofUH s AEAE IdA oug

#do] YA 1 thojojae] SASAA ARE AFsEA ofUd e Fefg fEsteAe A
ovjst Hh 58 3 wAAE & FARA Y 222 Q4 sEHeR g 74 I
Folstes sz e HHoz o] wiio] wo] B A4H vj/jAek S Atole] fluAA HEps S F
d FEEE dABAA gurt Fosittn & F glvk 2B sta FdA gl A e e B
FH e gaEdA ATl $o] digte] 2o I HEA Felshe g Folas 94 od
ASE 2R Uk dE EW, 0] FAT AoR qAHE iy FEL FAINN F S0 Fd
g Aoz odss ot B2 J4L TN ofd 25 FAT u duht AgA o] FolAEI}? ot
of (A A2}, A, ote] w=2]) ASN7E FojA=r129h #de] Yrk(Morgan & Sfard, 2016).

3. @olst AR AAAY BF #A

g}} M4d AAY hdsts e ity gAY FekA oALAE S T84 (Sfard, 2000, 2008), 217k g%
bz @A o] 48] tfek 4 (Morgan, 2016, Morgan & Tang, 2016)°] &S 7] EZ 48} w3} ol A o
wolo} Az wiZjA ] AR BAE 2RSS AR Fastth A7 St A e SFLE B3 54 gl
%% A387] % BAETE ATeta o (Halliday, 1985/2004), < olst gEo] Azt A
Argol &g BAo] EHA old st AFE &3] A H A HKress & Van Leeuwen, 2006).
A F2elle= d4d 718, tholojad, 2= § G 715 Al&gle] Al ol I gAtL
= d oS wgoR oA ARHE tdd A4H iAAES Ve g
ArE 715 o] st o] A7 W8 E QA rk(Alshwaikh, 2011; O'Halloran, 2005).

a9 dojeh A wiAA g 42 oqulE PSR SHAIR 8 TR o ¢ (multimodal) 4 542
7FA B2 (OHalloran, 2015) ©oi¢h AlZH4 wiZfA|& 23heh tpgdeh doj, udojs Rego] S A4
o|F1 o]& Zdl| wi/lErhLemke, 2003). whebx] wojel AlZbA wisfA| o] AEA AR WA A B @

AE 2ARE A A5 wdpAelA 7dE 34 ofn]eh o] St Alshwaikh, 2016). ofed #xdolA
Halliday(1985/2004) & ©l~E A (textual) ME7]| 59 24 AF3IA dAE A (textual) ME |52 ALS A
¥ (practice)?] FEO2A BAE AA 9] AL 45k 75 o2 (Halliday, 1978), 484, =84 v 18
I AAA oWzt BAEY] Fx W, &4 SW, A3 U, AKE)AA 44 A FAHAET
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2015) olgh e wg el W) WA WAL Beisad 3
= 7

NF FLHEL HYOE Fou S WA THZE Gs] A Y A, Wl Hel, 1
o) 4oz oloi At AEE of W A8H A7 AANE LAl POE ASAT), GAE B4
MYE mable] ZYE FE BAS OR 900 9ES BHe UG R4S UAER uBHY o
£ 5Y, 90 99 A DN F EF 2,y8 EAY (o) B FER = S FERW 99 e
Q8% YA Rrhek BN R 99 A GAANE A BB 912 a9 gz 8
sk

2. 47 AR

3 WA FEE E47] 3 20156 A wsHAH A4 2 FW-9 £l AEQST, 2015 UHEE
2007, A7, 244, 2015, Alshwaikh, 2016; Morgan, 2016; Morgan & Sfard, 2016; Morgan & Tang, 2016;
Sfard, 2008)& E3 12} BAES AT 13 BAEL AM8)7|584 B4 A7 EA A ALg) 4, T3}
4 50) wgslo] ol grEe] Ao AFsrin BUHAOnE SN} 2013 ATAI ol
@ AWHEOIBE Fal Seute Wl g F4ondste] 23 BAES AT 24 BAE AT
0 2% 5 TAE A9E B4, vol, A4H WAAE tgez dul dTE AU, o] Ans 9 ®
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FAAES 23 A7t @955 T3 oH] A+E F3t 2
478 WA > T8 wIA 4 G5k aTHA b Fl 8 A
1A B4E A4 22k 2AE AFA 3 BAE A4 A &4
[ 1-1] 7 HA}

ol HigoR B dAFoMe Fu £+ wAA 3FE Yo dolg A A vF FAsE 8
ofue} 259 B3 #AE BAS] YEA o 2ol 24 W9 E dAYsa, i%‘ﬁ}%ﬂr WA WA B
9o 2o B dE RS T 7 AL B4 584 SdolM "AES It 2§ 4 BA6A S
Fdete wo], 75 2 £ FEsga, wol: thA] $£8 £0)(School Mathematics)9 U4 &0
(Non-School Mathematics)® 233tk A1Z4 wj7idol A 715 2 =2} (visual medlators Ve g2 2
olfr= 84 71E AAZE A EC] A B F& ofsstet AEes =le 9ol HY| wEal(RA
8] 9] 2015, AArH], oFH I 2000, WAS, HulA AAY 2017, FA4E, 2017) A1 4H wfAE AL gAE
oAr F8F &ojo} e 7|& F A= F8 g2 1L E ol v|oedu ddsiih 3 v|e 2 &
A5 A ALA wifAddE theloj 1 ZEHE, A3l ol xgEH £ a84S Ad T B
Fote AfdE Hx2 54 3% WSHES o AT 3933

doje] FA @9e &%, FH A, o34, 1'55” weh BAER e QEE(AG S, 20060 2 AFAE
AT BAo] wkA 4, U So2A HAL 283 Y E5s a8 T2 ouEA SAME AAS)H
A, vAAd zge £A @H2A 715, £A, 7, 2HE goldad] 5& XFste 47 AlZE A
g AEstd <F M-1>AF 2938k

<E l-1> X2 24 cte| ¥ 3E
As 74 B9 SIS
e [A-T1], [A-T2], [A-T3], -+, [B-T1], [B-T2], [B-T3], -,
B [C-T1], [C-T2], [C-T3], -
o] 53} 8o SM(School Mathematics)
= oA} o] NSM(Non School Mathematics)
% 9 %7 [A-vml-1], [A-vm1-2], -+, [B-vml- 1] [B vml-2], -
Nga=s = [C-vml-1], [C vml-2], -
WAL, e, delojasl]  [A-vm2-1], [A-vm2-2], -, [Bvm2-1], [B-vm2-2], -,
e [C-vm2-1], [C-vm2-2], -

HA wAAEE A B C2 2R, 72t A HEAE AYE g2EE T(Text)2 293513, 3
o7t #HE §ol SM(School Mathematics), -8 019 W] Eohsx] ok& AGH Foj4 013
NSM(Non-School Mathematics) 22 939 tHMorgan & Tang, 2016). A1zt o 71 A (visual mediators)%
T 2 a3 99 tolojagor FRale] ZH7 ymi(visual mediators 1), vm2(visual mediators 2)%
Atk 24 AR =T ATt AAE #AE wdste] [RAAHE-AREA T -¢A]R 28

oXL ~ FlO El

3. A9E
B AT NIEL 15758 gatAEEY BHe nlgos e §24 wdd wE <¥ m-2>9 2
of 34 HEe] 547 229l wold AL A7 WAAE F 08 o] 8a5o] HiEA 44



414 219-A435-40% %

ke gulE BA57] AsiA on] Adde 93 ddoje ey S S g Add gioldAd dxER
)5S 08 Fo2 3. o] FAEL 979 ul 3o WEE AY "AE9] WE %Bﬂ el ‘gt
48 &#9 WeH(The Evolution of the Discourse of School Mathematics: ©]3F EDSM) ZZAE3)oA 7k

A ge vy

se
E(Morgan & Sfard, 2016)2 % $H(synthesizing)3}ho] -’F—ﬂ 2 A et ﬁolﬁ}. Morgan¥}
Sfard(2016)= ©ole] AHE, AlZHA wiZlA, FE, $84 AeEy 22 G&9 U 1A BA4E 7FoR 33
o} FAgE B4 A% BAES AlFsla, Alshwaikh(2016)2 4%375“ AAAA, d2EA wE| 5
ol9] 75S Ve R A uiZAE dolet EA 4] Y3 AAs &5 AFEATE B AT
- o

o JE 2 md
2rr rlo

NES vhoz Seutet mIAoA dolsh AZHH wiAzE AdEkE ouE BAsr) e
S T B WFE 24(5R), dule AsAe ﬂmo; & B4 oo o]B(584 A&Eoto]d AL
& Az wpAogels Az wA e BATA) 5 B8 AdES ATdeach ael golet @
Folo] Aolo A 9= BWA J)%o] Aol el d % o] AF FAL AT Aol BAE 3 AA 5
gt <¥ M-2>ol g yee g 2
<E I-2> 74 E(Alshwaikh, 2016; Morgan & Sfard, 2016)
T2 o] EX] -
A 2 wole] ALy AZH8 oA
apsp|* T TN Aiska goje] A8 e HAEdN A8 A UH?H UGS
S I REVTESE Y %, w8, 20T % AE Al 5)
v AS YES olo] AHE v A E R thelo] e A}%
RE D3] CEHM BHE EA
ARG ey | = =T HL
WA a0 izke 9o FARA UrhlE wol [« Qlzbe] AAe Ui Eald gat wi
o A& o] )
2M Hod 0|E($EH MEE) VSR SN
Ao eTEE SRS JeE we A wifAe s A EAF
R oe] ALE a7
IS ojolel mpala, 24 @t olS(Her A
£5)
EENCES o Adojd gl AZA ujAA e B3 B ooje] KA A oo o=
o7l AW BdA WEp|ESe B8 FAEE oS A% HA ‘Told A ou'E A& tol
o $dA ouji= grojrl s niakel fake] AAlel BAS ojmA sjAste] FaEA 9} BHEE HoRA
ARse} Ut ZHow PRl AR ZueA 3 AR Golo AL e ZWdA AL YEd
tolo] ALg, Q7S a9le]l FARA BT Tolo] AL B A 5 Uk wold fARAA s
st o] el gao] FofaA Hi BE f3o] B RO BN BAF ALEe EwA EA¥) Py =
As Ba BAsdch ade dolo] toBAA ous} dolo] TdH ojmelA s ZHe B <17k
P9leke S40] FRe BHE AL BAAhE d W EPxee 5 gou BdH oA 84
BAo] A8 A, B34 AgAoln] A oR TAE ARAL tolo ALE ZwolA ojwA] Tds=ste} 7
dg Zola, glABAA ou odabdel on] ok Al 43HH SN o] FARA FolaA HE
9o ZRAEE 2RAOR V&3 B9 o|2WS Byl 58 Al A2 Ei 48 U89 S5uT SSe] A3
A7 BEe] AL BzaAr. 12n BB FAS BAe] 9] A7 58 BN oJuE AAs] A4 o
ENA aasol @A 5eeA, 2en AAESA BAHANA Wolgh Az AT BE A4 BN g
SERICPE S ENE T
9 %38 g2oA wolrt Ad YA e 5ol FasHE oy



G224 B4 (discursive approach)ol A 31 48t mIpre] LT o] HA 415
HAo] gt Aom FEHrt
AZA A IdA oW E thoje} Zo] HEs}e} fﬂ%i} SHos FRyeY AEst FUS wHAd
A AR ] 71s 9 e, aEa 3 5}01011 Tl EAa AL, st FHe S Fdshe
WHER tholojadlle] AME Azt 9 BY4 HAE xdste A1Z4E uifAY AMEE B8 24T Al ZHA
“H7Hﬂ]9] RJAAAA oul= AAA wAAZF EA ZEA AFsEA of A A A 84 &5 fis)
A5 AT Aol R FARA GEe] BT F JARE AAF wiA Az W 7 FE HW 5
o°H AR, BAA 8T8 HETtd 24& Fa BASGI o WA ofn] SHdA QIR EAE =
HulE AAE I kg Abgoly B4 A3 A4S 2@ A o)z girh
mpA o2 HAER on|= ¢k F on|Eo] A FHEEE s A S g E ¢ 9leng &
Aol A oot AZHA wifA7E A HAEA J)5S B FAEE g2 v NE EFY AR RTE
e =70 B3 WAE BT <E M-2>8 wygoz A4 wdAME 45 g8 <E NV-1>,
<GE V-7>9F o] wofo] ARER A4 wAA SWelAM Zb wElrEed 23 @29 £43 BAS 9%
A, 232X ATt He 92EY] FAH8AE XFet EAES FAS e ol A7 AolA
AM&starth
V. 47247
1. @ojgt NZF wiARs FA45E 9
1) 9ol A& 53 ‘—r“é% o
T8 G2AA nE BAsE ETRA dolE dojrt e A WEped qddAAd vEsE &
s ¥dA owie qdAAH nE AT & AT E -T—?%L AwHA A Tt ke Y E #A45)
7] S8l A8 +(Alshwaikh, 2016; Morgan & Sfard, 2016)8 wlgEo 2 <¥ V-1>AHY BEHES FAsITH
<E IV-1> cholo] A2 24 E(Alshwaikh, 2016; Morgan & Sfard, 2016)
e 5| 22 &4 A o A7 HXE A%
AR ;ﬁ};fr H dolo] AL AR oudt|e FEHoR Aojd HE Sol(HAD
WgETE 058 e AAEF|e WARSHnominalisation): #HA HERE
BIEpe T @A gigte] of= LR o]ofy| & AR&-3to] EA}% AL ke
e at=7? o AS HFeRE G5Edte] Aow o
Hidst ol(el: # +9)
S2oM &oI7ksHalienation)e] A& |e Y FAIL g EE QAYS Y
= ojugrt? Bl wo
el | HXE SAE0] HAT AR dAEE e A 2T7HE FE(EAD
A |stie] B | BEE Torelre
(1) gole] ¥d# ¢n|
olo] Ao A FdA wE5Y HEY 4L Aise) udsE ket
O A&st
T2 G289 54 F shhe g4 8o Eoh 8 TEAdA 49 5FA0 AR &olE ARSdTE Ao
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=
o
o
o,
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oz
fo
o
offt
ofN

R e 73] Hell AREE AR o7t of9A AR EETkE RAbehs A Tasih it
SFLAAM = tidell didh d4 ebr1sS £4817] H3 dof doozx e oFird sAMS A
3

W ofahe s A7) AT Axolth B AFdAe ol 4 B9 E A ouE Zte WAE
gor ot ¢ ow Ao Y st $aoA BAFHoR ALEEHE offd =4S T LAtk 1
A §Y¢ ojdA e Wt wt 34 AR LR AMEE AU A a23A e A9 don
2 daEe9 AAH weks ugsle] EREH dE B, e 22 F B9 Eol yemE YEH Aotk (R
A7 9], 2018)9l4 ‘Eol'e A4 HAYolA W] I& el dolEte £8A HS e thojolx]
ok HAEoAME St ol ‘Hiie] FoAY e ALRE Ut do(wyaold H, 20182 AMHEEHL

2ol ofe] AR W g UehE $AE wsea
AL ABIAE AAAA A1 AAAE D S0l A0

7 dde WER7] flste] e A vl SR (Sl H,

oz g4 g2 7 x
(AL 9l 2019914 FA= )1zt
[¢) E‘]

=
_O|L
32
£
s H
&
Kl

<E IV-2> THo]} A|ZHA D{i7HH o AtS HIE

gzo 4] w09 AR 2R WA ,

ko)
WA SM NSM vml vm2 w7
A 17 5 12 4 38
44.74% 13.16% 31.58% 10.53% 100%
B 19 16 20 4 59
32.20% 2712% 33.90% 6.78% 100%
C 16 8 4 3 31
51.61% 25.81% 12.90% 9.68% 100%

T Lol(SMY 71 ¥ 2AHvml) 9 A& H] go] Erhe AL 3 g 9 Hurt vy & § e
(O'Halloran, 2015) W3tA &4 A3}, 8 F29] dist] 7|ofshs 8 &of, 7|5 I £A4E5 At H&
(SM+vml)& <F N-2>38 60%°]4 76%°] o}oﬂ\i} Morgan¥} Tang(2016) 94=r2] General Certificate of
Secondary Education(GCSE)2] 1980, 1987, 1991, 199, 1999, 2004, 2010, 2011\1%= ’\]33: w3 Ais RS
A E L AT 8 8of) 7|a 9 2AE AREEHE HE(SMrvml)S 23 63%(1980%), H A 44%(1991
Wolla, Htell= 48%(2010, 2011) = 50% olatith. & Fejutel wapAolA T2 E A osy] A% &5
GA s} Aol A o] I AP G BHrh A& vo] =9tk

A 48 goj(SM)dle 2z Ao BA 9 "4 Loj(d &, oA, FE, FEEY, W, 2gx2), I}
A FeE Agsted A foj(oll: 97)%), 2= FHEE Ayt *}%J (o AR, A, =
Aol x3tE 1, 7 9 K vml)e Weet #EE Al z, y, 28, yom, 1,2,3,--,8), T4 #HH
Al (z,y), (1, 2), 2, 4) 5 ] 2T A Sol(NSM)oll= Al s Adsr] flgk gol(d: & X
%, %7] %, EU}E) tﬂO} T Uds Zd8ske (o =o], AL ErtE Re] 7)) a8l IZE Ed

@ Wy
£ BEY E U8 $0% 54 thsslo] Qrks Aolth sk AbRelsh 91t sHalienation) 2
% HA HE ML Bo doldth 59 BE S99 P B0 U ARk JUzA ol 2w



924 A4 (discursive approach)ol A 1 $28F nFpA o] I o] HA 417

EROI 48 GOl Aol QY TolE BAE Tl Sk 45A T B 0E 012 49

oZA dojuth A TR TIAE, G, WA, T B W ok f(2), gla)st BE NEH BEE

A SYEE Fol7 UAE 2ol AR stelstol fxﬂa of szt Uyl 47h Bkt

QA A S FAER GBS QA Hefol TR alF B Aol A kg tlge] e
" el A ‘%’% 5

sk Aol 914 J?{r?:ﬂ% i P Tl el e B I S o B M RS
A7 Eojdt}(Morgan & Tang, 2016).

<E IV-3> ‘#H'o| i3t

A HAE
A [A-T3] | z9] 321, 2 3, -, 8= Wata, yo F#e 1,2 3, -, 128 W)
[A-T4l| 2, yoF 2o] o8 7M=& Wl e Yetlle T4 Meotal gk
B [B-T6] | Fl A x9] #tol 1,2, 3 4, 5= Al we} yof o] 2 4, 6, 8, 1002 A7k
[B-T7] |z, yoF 2ol ¥al= ofe] 7] & Yehdle w248 dgetal @,
C [C-T4] | (F%) z9 y& o8 74 & 7H F ok
[C-T5] | ofe] 7HA = Wél= §S Uehlle =45 Waeal g

B BN A RE Mo AMESE doj WHETE AFEEEE FoldME BAE BAME dhe
2fr(grammatical metaphor)(Halliday & Martin, 1993)2 AMgate] #4S Aoz &l wt 3o
Aolg AMgstel diaglete 54 Hth ‘WE WalthE ouE zhe e wel Al dA(—
oy FaMR)He 9o ]a 7he @Al e AFEElY] ole] ZhA gk %ﬂ% g udst st
8} go| ] ghatofe] ALE-E st U Aol A H|FEEE n|Y E 3
& oA g 9, 2015). whebA oidEk Al tidh Agol =

23t old FRAE Yo RE <F NV-3>3 o] Wyt HorE HAHS HY [A-T3
z,y9 %9 WEE Zxd A, B-TOIAH 29 #34 yo #] &% s Z=2s 45
T3 [A-T3], [B-T6IHHE FAAQ] #(E=AhE Atele] #AE 3 Aed 499k [C-T4]
olgte ol ZAE AMEste] Welshe S udE g Alow FEE 4 Ak 2015 A
$4 B4 wo WsE Ede BPRAY 348 d49n weE §

(A, AAE, 2018) o]d ZWelA B wME= Fo o

w
puy
5 9 F5 WAE Agstel MY wsHge] dRS dgdgna & 5 9l
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>
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N
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A9 gE

A [[CTU[AS7 EvE A2 1904 ash] A4d § 95 dhow
el 712 Alo] /)% Holth

g |[A-T3] | 29 &2 1,2,3,,82 ¥atx, yo #e 1,2,3,,12% 'ﬂJE}

2 | [B-T1] °J7lfr ;OH 3 =g e wol7k Wi 2om ¥ M
b}y 3t

[e)
=

w3k G2 gzt (alienation) s st 71s7|® sta, wigE S 8 &
st AS WaEs7|E st dl(Morgan, 2016) €317k alienation)®] AEE 435171 9130



RAEHAEAE 2T @91 FAE Fdste of3EHY &
e, 2014; Wagner, 2004; 2007) 0] QA=d $2yel waps &
Ae Agshe A9 dubdelmg <l Z]EHD“]' BHode #7499
<E NV-4>9 [C- TIHFH A7t} EAE YER = Fol7t AHEE

olz AHed Bl EABAL. A EH <
A B FAE A0OL LA, AT 20l TVl &,y RAT £ 0] A 4
A Aoz wRadd. 2on BTIAY Foh A% 49 Raew BHa,
<E NV-5> #9Ixt2A olzle] ZXE EH
w0 T A [rwd o] msg | @A
A 0 2 4 6
0.00% 33.33% 66.67% 100%
B 0 4 6 10
0.00% 40.00% 60.00% 100%
1 1 4 6
¢ 16.67% 16.67% 66.67% 100%
3 1 7 14 22
4.55% 31.82% 63.64% 100%
R 4 25 G NDAY 3F R4S R FAN A IA FAZ FGR T (CT
A A I P e AL S A 51 A 209 £ e

Wek el R A9 FAN mas e ool A8l FAVL HEe o AE e HAE

07 & 4 9tHSolomon & O'Neill, 1993). ol& gk A& W& HEA Aoz 85 X s7| R}
g4 Ak BA o] gAE 7HY A&Ae dEo R dAse AR B ¢ JdorE(Morgan, 2016) SHAE
A g FARA AT F Qe 7138 ATete xdolHa & F gith

AAAA e FEH SA4oe HAES} AT #AVE £ & PgAEqA A5 Fo
A = g8 29 #AHE, 7y Do gk olqre] Fdfo] EDSM ZZAE
A 7% =3 s S AEstarth. A HA oA QIzto]
524 WS F35}=A](scribber)(¢l: use, cut, write, measure, calculate) oUW 159 F8H4 Alus
=] (thinker)(¢l:  show, notice)(Alshwaikh, 2016)5 7t £&olA ALEH SALE B8 F3dd gnE ZA}s)
Atk B Ao A= Halliday(1985/2004)7F 23t7] 39 (speech acts)E ‘AH A F-(offer) & ‘R 7(demand) &
o Aol AAES do] e FAREA WA AxET A 7k BAE ‘8] HA A A sk
o] W ¥ UIRIAAA ofnje] gt THE A1A ST F 8 WA 54 dubd e
oA FHENA FEH FF& PAHLE QFSER old xHE Fi BASGITE o] W 42514
T Y &0 A B 1 RS ?vﬁ‘ﬁ"ﬂ% A Halliday(1985/2004)= &3 olA SAMdS 3¢ o
(material) ZZAM|2=9} &4 (existential) 2 7 (relational) ZZA|AZ E73I9T 4 Z2AAE
Az=ZA 899 FA7E T2 A A 01“* P55 e MEezA B4 dF H4(Cing) T
Egfstal(d: dojuty, vty i), EA 2 A ZEA| A ol i EANS Rdste dAY @
E FAARE 1] #AE IAste AEE s S Foia ze ;
AIZE A, W, ol S ouE xRdske 48E A4 g 28
WA A AR <E N-6>AF A B39 34 Sd

©
b = g

X
:‘> il



924 % (discursive approach)ol A &1 8 w9 Tz Ao B4 419

55}
2
T

5
=
T
2

;
>
N
:‘_l‘
&
=)
1o

A 20 Y F 458 S7N02 89 x2dae & 4
T2 A~

Eo| Afole] =eH WAE AW A ovE 37

AE7? A x,y Aol WAE oW AIAH wiAAR Fdsl= 3 Xé% astnR ‘ﬂc}‘ﬂ% xdse A
ZeAzeA W ZeAzd ZIEGAL & 5 QlolM B K= BE M A4 &5S et
[C-T2]¢] ‘Hepolnal= He Fxdd ] #ehs oz [A-T2IHY &4 ZRA2E & F 34,
[C-T3]9] ‘sl Bars e Aoz de uzA tidd tigh deomr 24 ZaAsz & 5 Sl
[C-T3 H e dies 017“0}~ Eﬁﬂ % [C-T2lst 243 Beo] A4 et e glo] A4d A7}

1\/]_ l
L5t A}eﬂi 2 ? %EHU}HJO&, tzﬂ%, 2016, uhst 9], 2011 P7HY, AL, 2002). TS A% C ot
N B8 ZRA2E SR, B e B ZRA2E A SIS aFshs AEA Y Hol
uepeh dgAdel Aol A gedt 4H4es ddo] g 24 ZRALTSE A gaEs A
= oA Y4 decl A3 HEOR oojA L, #A ZRAAE RGP Atele #Alel oig %‘%Qi
oloiAER BrEN F ZRA2 B AUty B4 G5 dAH o] A oo A oz
BolY. mgh due] Zualsgel Agd W, 7 ZRAs gt QA4 Ee 279 Aol EEMZ] we ¥
T g efE 1Y £ gtk

LA HAE Al | A
A [[A-T2] —ng} (x,y) & HAEZ st AL ol HAxFagldl YehA | 4ad %Zé_']
B |[B-T21 |&& 97 A&FS A 18 28 38 48 58 5o 09 %ol7h| HHd a4

ojwd 7] wWal=A] golm . ZZA 2~
[B-T5] |,y Atelel BAE Aoz oJgA Yetd & 9&71? A5y
C |[C-T2] |&AAAIRE A9 7)) HHR she A8 2% AuEd Hd | 473 24

o] KA, zogx

[C-T3] |49 sl ekl g2 Adue dros aas) B, 453

Fok Aol ATHE o] BEEL £ NS Fa S RIT Ao dpETI B 5 Yk
o 234 AAEE oo FelmodalityVAY AAEUA 4EE B M Folg fESD) AT
ABH A 2490 A2 SW wAdlA 9EY, R4Y, ARG § AWe P we wabd A7
w23t g0 AR 24T 5 du, FHE FolB AET # ABIEE, 2007, £ A7 A% et
U, ek, Adsiebe] F4 ok g 58 ekt £5 gol2d 4o AL ohiAw A
Adow HRBTH: vl BE WA BEHUT Tl F2 ojul WS e wgHgied A W
Sl BEd, B i ARY, C s 3RS gt 9 A AN old@ ojH Aol
=y AR S el AR o5 AT xAola ¥ A Zus welel dbvl WEAL AEd
A% b A A o A ¥Y A, BRI ST wAAE Sate Jed AR 2
ol WAl 9 AT THE ¥ & odrh 53 ARPe 49 A2 PR ARE FRekE 5
Falo] ZHEtHOREE, 2007). webd B ol 3490 ARFe P Aol Base HeH Ads 2

5 st e WA ARES BEY AdE BHE @ Aoz AW, A, BEd Sol Adel Zgur bsd, 2
A4 55 28 o] FejoltHHFA, 2017, pdb).
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&8 AFLE Fste] FolE FdYa & 4 ok

i
Sl
o

o]j_r

2) N7 wjAA 7} :r"a‘fﬁ}h 9|
T8 FEAA grE sk BT EA A d AR dojE ddF wEls e dddA el

S B WA oue} dABAA uis FA B ATl = 8w oA A wiA 7 A=
guE BAsl7] 98] WA (Alshwaikh, 2016; Morgan & Sfard, 2016)5 alg o2 4 2 AFAste] <E
V-7>A% #4585 FAsH5Th

<E IV-7> A|ZHH ol o] AtE 24 E(Alshwaikh, 2016; Morgan & Sfard, 2016)

e 5| 22 £4 4 <l d& HAE A%
Ang | LHANA }%‘5& AZE wghA o] | EIAEC A ARGE A|ZHA i A| (<
AT 220 AL HIEE ojue)? 715, &Y, 2= ¥, AE, 48 5)
FOREPS trolejagte] gt Fres oW = A/ E R tholo 2
QLERE ey | A]‘:&]— 7]_'7
W e g0 eaentions) A% |+ 909 A4 A, a4 09 o
Syl Heke] =7
ool | BAES (A ufA7E Ao oW ek |e AZHY wisfAlo} S BA(HE AR
dAA | A A | & sh=)? A, 8

(1) A1ZH4] w7 A o] 3 A ojv)

A7 UH7H2117P TEskE WA ovist vdd HEA S dEshe didsE £t

A AFH AAY FoH4 R SAL nhF Aold L wdlold tga 15| oftE AANE L
ok Zolth 58] o dlgEe A A WEA BE 5 gltd £3) £8 wAelA B 5
I e 7:@? £l zﬂzﬂ% AA%siel 713 £ 283 4 845 e g

=
-

L@—a}am.
B B4 A 5 TR ABE P HEE ANUCE VD) 129 £AF N5 Mg 2
A whet o)k 19lm, B 24 olslel ASE AZA wAAS FRE AL ARHCE V-8>). WA
Hos B wE 03 wfaw FEHOR ABAL Yd F2 A9 3o U FPE oA F 9
24 e o WA B A A5, B AR 4 AR o) WS S Eda &
e waAol wet 2ol glize AEFAS

TEA I o SR ATEY olF 2HZE Algdte S 1

23 S TYZE IEvE T OT[C Vm2 3), $HdE aY=ZE AFsE AH(B-vm2-
, oA, 2 3l A7t _J%% trolo]29E Sl HAFHWS AT F dHE 2Y=E ATsts

([A-vm2-3], [A-vm2-4D= &8 5 ATk
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S22 B4 (discursive approach)oll A 51 4738t waba o] 2= Ao B 421

AAA w A SR g ouE Fdste 929 42 tdsyh gl Kress9t Van Leeuwen(2006)2
tholojade] ‘FA'G A|xw oz uEAY O AAE REs dda FASEA AlZ4E A diaaE
FAskGiTh thololafle 1 £4o] WFYF ARMS ZeA oo we /dA tholo] oI WHEE o
ojojaflow FRE F a ofed TR 3 &Eo] LA o sjMat #ee] lrh(Alshwaikh, 2011,
2016; Kress & Van Leeuwen, 2006).
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[O% IV-2] wotA ctolof 1

tdste] A 5 DeUztkalienation) SHE AZHA mAAE B EAY 4+ vk wdA G2Ed Q7
o AA|, E2A o, FAAQ 4 wete] FolAW o4 e FARA TS| s 79T
AT R S8 Ao ddstE A wf ARk ALEEThd gelztsl axyr) sl o] stao) 48t
A o ARz A7 AR A Q1AE Al 2 Ao th(Morgan, 1996). Wk &
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WAAA S e EA4e BASET 1 2% (29 V209 [Avm2-1), [Bvm2-119) $EEA
Ei [Cvm2-119) EvbESH 28 B dgel o Aske w9 ) AU dee] B RAOE B
A %
)

2=
SAARE gk go] AAl AFE EEPS T8 Fodets dEoR A Fols olEvlde mFEkla <l
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A discursive approach to analysis of definition of graph in first year middle
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In order to analyze textbooks from a discursive approach, the purpose of this study is to structuralize an analytic
framework based on previous literature review and apply it to analyzing the meanings and their syntheses developed by
words and visual mediators appeared in the definition of graph in first-year middle school textbooks. The discursive
approach consists of the communicational approach developed by Sfard(2008) and the systemic functional linguistics
developed by Halliday(1985/2004). In this study, ideational meta-functions for ideational meanings and interpersonal
meta-functions for interpersonal meanings were employed to analyze the meanings produced by words and visual
mediators in textbooks, whereas textual meta-functions for textual meanings were used for analyzing the synthesized
relationships between words and visual mediators. Results show that first, density in mathematical discourse was very
high and subjects in mathematical activities were ambiguous in the ideational meanings of words, and behavior aspect
was more emphasized than thinking aspect in the interpersonal meanings of words which request student participations.
In the case of ideational meanings of visual mediators, there was a lack of narrative diagrams, whereas there were
qualitative differences in the case of offer. Second, there was a need for promoting a wide range of diverse synthetic
relationships between words and visual mediators for developing enriched mathematical meanings through the varying
uses like specification, explanation, similarity, and complement. These results are so important that they provide a new
analytic framework from a discursive approach to textbook analysis because not only words, but also visual mediators
are analyzed as tools for producing meanings in mathematics textbooks and their synthetic relationships are also
examined.
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