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A 3 A Sfarde] £2%2AA o237 g& B

1. Sfard®] A%<Q1A] o] &7

Sfarde] 4-'&<Q1A(commognition) °] &L 35S FEAZE T8
FEo FolstdM 1 FEAe Aol Hojrte FHoR HiE 3o
2ol 7idkatar ATh(o] A&, 2022). Sfard(2007, 2008):= Aparel] #3k
HEY BANAM, A A HAN JahE FAgo] BAHow 72 HAd
e g2 gawdelgta F4eH, A F(communication) ¥} 14

R -
(cognition)& 233 A%<l % (commognition) &} 80l & A}8-3F5T).
2EAA olFo mEW 3 FE oA §E S mEE

S ARUEE £ ARLE e g ARUE A S

L
HE 3’—’\}4 AES olssta AARYG A FFohe HHH 3
(explorative participation) ©. % 2] &2] 2 sH(de-ritualization) #}4-& AZIt}
S Eo] EolXstE Fa FES NEstERE SHAES s gad
AAA AbE o]t
Sfard= F8& & 927 FEAS F U 5HJo2 &9 ALE
g A AL/ vl 7 A (visual — mediators), Ul # E E
SR AA, 8o Abgolty. FEdA =

of

(word use), A]Z+%

(narrative), ¥ ¥ (routines)

o
!
ol
H
et
st
i)
>
N
2
=
=
2
M
>
é

7) Sfarde] ZAE<A(commognition) o] 2L AXLAZo] o3 tgsiA HY, AHEECh
o] A §(2022)& 2JA} A o] Zolgta W 3}@0‘4 14, H34, 1F55(2018)2 ¢
A AE8A T (communicational approach)e] 2} 1L /\}30}7]‘: 3Tk B Aol A
v YdEoAY FYE Axs] fste AEAA ooz ARRFITH
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H4e] Ayold PRow B, HE FAREL A4 FARE Fe
BAe 498 £ 9 &RHe AL ETE ASE 5 vk A
WA aat UeEnE 2oy @ £ S 45R pdde o4
ggeltt olgEe] Bl UE Aed g HAEE U oEe
FAGAAY AR F gov gel, 39, g 52 TP
WA gEe] axt FHORA, HE Felxel AFeld 2 Aelw
HHEE = 9" S @k (Sfard, 2007)

2. =514 it

Sfard(2008)% 584 o o Aztel AA dEdom FYHM,

“EV* ek ]LP o=
=2, e, =3t J
S8} A 7]3&(51gmf1er)9‘r 71 %78 T8 H(realized) 7| EEo] YAIZ R
2y FPEe] FEH

o)A A(022)0] WEW, Sfardi £0] - 7|59} 2& oW ;s FHA

el BAE, 718EE o & A7 7}53k A A (tangible entity) S
&2 7] = erxg, 5o 1 AES T8 3Hrealization) Z Eato] A3tk
o] et FEshes o AAE s VIEEA FUMH o Fdd
7o, olyg AMAl Vs #AEe] HAAE A FEE
(realization tree)'}al EXth oju] (St 7|HE 7HK) 84 dig2
Fojx @&l Seo] FHst FEEHL B §Ud 8o F2
7150 dis) g2 Fgxuig g2 Fds FIEEE b ¢ Yens

F5tA gige A AbEolth

FEA oS A FAA g F3A gigez oA, A4
e thAl fx# i/ (primary object, p-obj.)# TAA T
(concrete discursive object, concrete d-obj.) 0.2 ¥FH Tt} Sfard(2008)°l
u= Az gae AA AHE, 238 9D gl gZo] 'Qzte] dE)

B9hos eAE Adden 4e Avd mE AAE o6,
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TAA G2 e oy 'J&H3 dxFH gAS AFIAY w3
(saming), ©@<3}(encapsulating)3t o 24 WA= BdLHz0 &
Pz

Sfard= 2%ty F424 dide
[e]

2
o bt

E‘ﬁ

7NEE AFESIEE sto] HE-SHAC diddd ouE HoIeE
Zol™, AFsH(nominalization) 2} & <17F3}H(alienation) & & ©] F]
WAbskE QI7ke] 543 5o AAS A} HAIR diAst= A
A7 e WAL ‘AN & uktE Blo] 1otk WAL= Al
o 7 AM=3K(reification), & 3Hsaming), @8 encapsulating)ol] 2] ©]F]
AW, 53] AbEstE Fa F44Q ez didstdd. FAA ddst
4 A2 gy 2

o ™
o

M "

1r

: _ . - ~ F34
x4 TAE HE = TAH gE d gz oA
. = S
o = (concrete saming, (concrete =
. . . . . . . (abstract
(primary | naming discursive encapsul— discursive reifying . .
. . . . . discursive
object) object-atomic) ating objcet-compound) .
object)

(29 2-3] #3t4 didel o3t

S|
P £3(7d3H)E RME, NCTM 5 FetusA oA Qg x5e 7

chere =S
93 vk 8 waAE gg FAS /188 AFFoEA A
stAbel e o] Z18% wola geldsl 0 2oty gl aEs
%047 5 v

el ol FEH tgstl A AxH Ty TAH G vl
FAF olfE 49 HE PFORAAY st HFAA Aol
WEolw, mek fof waAAe AEA WS FAY FE Bl
FAAAE shofshz AL oA thgel B9 % AA el FAUAE
FAHOR A A A% FHFAE AIH BE Folo] Avh}
Be 718% AFREAS dob & vk A ool drk
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3. WA HE BA AT

Park(2016)& 3F2] v=& aapx o] v =9 e 24 skslh
Park(2016)& 8o AH&-3} A|ZHA SAAehe 7 7 92 54 24 S
SEEAL, v R Aol FprE Al mabA o] o EA EYE i AT HAEA
e FAst FPEE ML waAe] wEAg fdE B Y
Al A AlzbE SAAE s 28 Adskal, A} Fel HiE
TEs 25 eV S8 vdd Fe ARG Park(2016)2 @3}
xo] Aol A AR A ZE FA WSE, 71E(a), 71Es A AHEE Tl
(b), 2z} A AREE Tol(c) # THE(D) FHAA FAs o,
TR we) delde A e #dste] wAsAT. Fae] A5
A R s 15 skl sﬂoﬂﬁ AHEE A FA AFE

7159 wol SRoNT FAHGT, AN E v RSz FATA

el 2He w3 olyd e vEATY T =YA AT A
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B e

e AN FAAE Adshe b $ad qTg dgen, o B8
20K F 2b wape] g FAS FIRE Yol BE BAS A9
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Haghjoo, Radmehr, Reyhani(2023)+ o] ~g} oA 42d
H A wA 14F 0] @2 BAS el on, nli A
A, A4 G2 dids FEsta FEst FEEE Y
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2_1
I 5 #AE BYche 2HES st Ak
YA A=A I (communicational approach)®} Halliday (1985/2004)8) €]
71 5hS nig o g whdE AL 7] &8% #HF (social semiotics)©]
AL F&2d dHoz Tt A4 Ay A, dojo AFA

Foh gee Wwsk ww Sty wEe) FAk Rasgen,

e Zvio] FxH ATk AZA AR BdH o)
AAE WelEn olojade] AdHn dlnAH ouoqt Au
Aol A4 Aok Ak BA, woloh AzHA WA BF BAE
A, AW, AL weAd e A Bast Ak

8) Hallyday, M. A. K. (1985/2004). An introduction to functional grammar, 3rd
edition. Revised by Matthiessen, M. I. M., London: Hodder Education.
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oL

A3 A+ H

O

AlAd A4 A

L A Abe 2 AT

AALA o2 m AR ddde] 7]
EAe] 5 #dste] v e AR ds AYstas g9 stas
9 A E dFstax s A Ao 2= Aristotlee] =8]8, Merton
gkl Oresme, Galileo, Barrow, Newton®] A}d#7} 1ttt

e SaEel QAW o %
11 95

Aristotle] Z2)8t @ o) 2@x APES 29 £52 49
1A WstE Hokow, EAVE o]Fd Afe frekdt A Ex 4l
Aoz AXsATh FAe] & Ade onde Wit £E'2A A
AIZE Skl gk o5 Ao vl Ao, eude] 't =&
Mde FASEA T Merton 8yl 57FE5%E %o w3 ol 13
S F933 o1, Oresmed Merton &3}e] S7tEE &% 1gizol Y
ole} A Atolo] dAE HEE ALF d=olth

Galileo®] #6493t A3 A S71EE 59 A=A napae ¢
7] AL EFE AAEE A Y F StUE, Galileok® =7+ £8 /4y
o %ﬁ}ﬂﬂ AZbstl o, 174]7] Barrowi-H B =39 glo]7t

O
, =

dam o)Fold ke wWolo wEd S48 osjey] AlAE AT

Newton2 Wol& o]&3tE A0 Jeo w A 7|2AHE ol &
O

]
stel ol Adte]l 457t A%HoR FoHS u olEF Aels Ale
= A Edre AS 2
Qeb ol wHEe] AabH e f Ao A s EAY FEE
Aests) 9 gAY W B, S5 Y vAR B o o
TolA ZEEHAY WHES AR Sfarde] & A4S A8 5
e AL IS B A FAYoRE S%, NEE, oF
22 2 A2 ki



AYE 284 Yo w1 24 £ P RYSHT £ dE F8
FHS PYES £2AT o AT WS BYEE st 2015

2. 2015 A wW&A <535

I
015 A4 wgAAe) A 2 wsz 44re 4o wiE 5 4
& >

Atk 2009 MA w&HAH <O HE>o|AE FRIEHH dlE] WA
=9 ¥ g5 gows AMES (27 3-103 2o ATt FA
v wEHAH A wAE oo Fde Fo| WA HAHIIAY] Wl
Foo gomA FARE FAE 5+ AT

gzl yel: Aztaolit Aztas) ge g wyow ¥

o] 2 w89 Holo @ow 7 & Atk _1?1 } #How Ho

Hel RHe Azgen} Azgon ghds vga 4 gl

olel @ mge] Wolg Fahe WL ‘ttomz},

S, TA2 UEe gl= AHAMLHEY
TS m. 9 UlRst o] A2 AHA
=

= ArbEEel Hele #& Al

_-lr_,ég-r] ;Lgi _.LJ-]o.r ‘_.,—_E]u]rs] |a:]o
S
3

m<S<M
ot ol A4 28 Belel AA BY w3t Me =)
el Sl §gle] 7P AR mat Mo S3EE oY o] =Y
of Wolg o 4 Ak

olg} o] ojul =alel Wo] wi= HulE Fak oo, ye] = N
F ¥ e VR =80 Foid 538 AEsS olgug +

gk, o] offgte] S¥gtes g9 Hel EE ¥IE o B
He PRIHYID Goh

(19 3-11 2009 7H4 &by <mAR>e] T4
(o174 9 149, 2014, 157p)
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@4 fle)7t 73 o, b]olAM dEoln flz) =0 o, X y=Fla)s} +F 2
o2 p=a, a=bE HelMel K5 Yol §§ FREILAHAMO D Fojo] ®Ba)
paz o go] 27 [a, b E pSESle] o 2HS i

y=MAx}
S9e 7 249 AEE A2 e

Tt [
rol=al, x, 2y . w,_, , x,(=b) - s
¥ il #
o)} stm, & AF (&, o (k=1 2, - )] ’ H
y |
Aelg Ardbn sd by
[) T‘J.|I‘ wTf e fET
h—ua [ T i
Ap=—— a &

o). olu] 2t a7 SEF BolAel FRge Aze Qo Ax AN
do) Wolol & goleha b cheol Ayl

8,= Fla)Ax+ fla) Az + ot flo A w4+ fla, )Ax =), fla)Ax
=1
714 n-—ocold § & EH2 Yol Sof digle] AR E Fale Yol St

= 11111 5= lim EJ‘ @, )Ax

ok =

ojt}, dntF o Fp f -'r:}7lr T3t (o blollH @drold =3kgh
llmz Flz A

7} ] AR o] F8EE FF fl2)9] adA 87149 BEEG dx,

SR
;“3 7| &8 thea o] veldul
faf(dem
o4& Aelstd &3 2o
- EEee 3
e fla)?r T (e blelA 5 o)
fr :'f{-'f=)rfm=nl_‘;_gr|:n ﬁ21 flz)Ae [L¢ Ag=

h—aqa

s =at k:d;t:)

e

(29 3-2] 2009 7HA wS3A <AHE>o AHRE Aol (o] FA4]
9] 147, 2014, 160-161p)

b 2015 VR wS g <FII> mgA oAM= AR
% 3-9) ﬁ}fw etk dgael A
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Abstract
Discursive Analysis of the
Velocity Chapters in Calculus
Textbooks

: Focusing on the objectifications and the
realization trees of velocity, acceleration, and

distance

Heesoo Chae
Mathematics Education

The Graduate School

Seoul National University

For mathematics and physics, a motion of an object is an
important theme which gave birth to the calculus. After changing the
definition of definite integral to the difference of the anti—derivatives
at the endpoints in the 2015 revised curriculum, although a
velocity—time graph was regarded as an alternative method for the
definite integral, the velocity chapters have had no change from the
past curriculum.

This study analyzed the velocity chapters in calculus textbooks

discursively through Sfard’s commognitive theory. For the first, I
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analyzed primary objects(p-obj.) and concrete discursive
objects(d-obj.) in the velocity chapters. Second, based on the history
of calculus related to kinematics and other studies, I classified 6 main
realizations(verbal, numerical, functional, visual, graphical, and
symbolic) of velocity, acceleration and distance and developed the
realization trees for each mathematical objects.

As the result of the study, every textbook has p-obj.s and d-obj.s
In inquiry part, not in the body of the chapter and more d-obj.s were
included as much interesting p-obj.s were included. I also represented
realization trees and discursive analyzing tables for each mathematical
objects; velocity, acceleration and distance and discovered most
textbooks only tend to concentrate on verbal and symbolic realizations
hence they give students restricted opportunities to participate Iin
mathematical discourse.

This study specifically analyzed the velocity chapters discursively
whether it gives students opportunities for explorative participation. In
addition, the realization trees discovered in this study may contribute

to analyze other discourses about velocity, acceleration and distance.
keywords : discursive analysis of textbook, velocity, acceleration,

distance, mathematical object, realization tree
Student Number : 2019-20241
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