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ABSTRACT

Exploration on Mathematical Tasks on Function Content
in MiC Textbook

Park Hyun—pa

Advisor @ Prof. Hyejung Hwang Ph.D.

Myjor in Mathenatics Education

Graduate Schoal of Education, Chosun University

It is important that students learn the materials of real-life situations in
school. Therefore, MiC textbooks written against a background of the
Freudenthal's theory were selected for this study.

This study will examine the characteristics of MiC's mathematical tasks in
middle school's function area, and discover the part to reinforce in order to
improve in level of textbooks.

It will be centred around a benefits that MiC textbook focused on basic
concepts. Using in front of contents, this study will provide implications to
Korea's textbooks, and present how to utilize textbook properly by the
teacher.

In this study, it expect that the student's school achievement skills and
the mathematical problem solving skills increase according to textbook of

an appropriate level and the role of the teacher.



1 97 99y % 85

of
ko
ro
-
i
o
2
=
fr
o
ofo
ol
K
o
%
ol
N
do
o
>
r
=)
2
o
I
=2
S
>
o
ol
rlr
of
)
L

of oA zola, o]RE AL FEsto] o TAE E F U=AE Lolok

e ol& 98 stuFeld AL A o83 washs (8o I
A= o AAA Hdh adA B ATl A adbs NCTM(20001)
o] ‘Principles and Standards for School Mathematics'E WG o2 HAF9] 4
gugS Zxd ZZoldlE(Freudenthal)®] o] &8 wjFo= 3 war 48 w}
Al MiC(Mathematics in Context)($]2=ZA1]8t wSHAF4, 2006)5 HFo =2

gttt

MIC WAE S5A42 sl dn FAo dAse dEutks ¥ 252
Bolel A AnE AFAZIL B ATAA A S AW ks
$EAQ £ 35S B2t JrhEPE, 2005). I, MIC wa g 4

g FE2 E5e ¢ IAtask= o] Jar WAL S ENA ThEA =
FaL Queh. ol g A uAbeh S Ato]E Ads] Fi= wisHA

e A9 W 5 mabde] de SEe S E R 4TS

N
o
fr
i)
2
il
i)
?Eﬁ

4N 18 o
ok
o
O

H
%0
ks

NCTM(2000)o| M &= o] &gt =3t4 Ao Atz Fo Aol vl 7|«3t vl 3l



A7} w5 T8t

spEe] AHer 3

TAlE 5] 27

SIE=E o]t} Il S0l FHiE A xﬂzﬂ
o

o gl Rt el Aol A oy

O ol
=
& TL“E
= |0
=
H oA o le
2
(o3
g
o EL
v orle
j@ =
i) %o,
o 2
o X
°x
2
o >0
jad
oo
ER
E 2

-

_O‘L
1
e
_O‘L
als
&,
S
>
ofo
1,
id
i
20
o)
)

> 9
o ot
it K

o ‘H 2
i
B

o
il
i}
" fijo

>
[-4 |
k)

(F3%F 9], 2007, p. 20).

Eg o, 9 FA200NL o +34 A} A5 JArEEHIE 1

Aol A wALZF S A A A -

X
[-4 |
r o
,
N
L
%0,
v
k]
ol
37
v
=
L)
>
1=J
4> =

F ot BAE AEst e U Fasn oF At BeR 9 >

Z, o 84 HAE ol gate] 43}
g BAE ATE O Fesd @ 5 Aok oA FAS] BF
g FoA AAE Bal = He AAF el g BHE g o) Foid
oF ¥tk ool T3l Stein 91(2000) 344 T AAH 87 Fagl s
et el FEE vk ltk Z, SASAA A PHoR Aojsa Qe A
Paws aTshe AAE H AnE shiel Holel AFR o

PN
-
Al W), SIS ddF Y ASES aTelm, Fadew o)

A= Zolu e 3t ofoltol5g Ao 7 AkeF olle FAE
< S LGS Bk FEA ggR 718 E AT dvkar stk wAbel

.
o8 HAs olFIAE oledt HAES FAY £q FPolok WE 1 Aol
AP W 4F ANS LTT FE QAN ke R walel SHER

(Stein ¢], 2009, p. 1)

Qﬂ,
9
il
4

il

o

=
(g
2
i
2
filo
)
2
to
ki
i
et
5
o



ey AAZEA o] Fol MIiC wapAM el #e 19 =Eae o glo
W&ol dial f-evhel ahafeke] v A
ek FAAJA e v 2 Uk A8 A
(2005)E 1996¥1% MIC n#A o] EAGA A 7x
8wy FAGAe] Ty, 99 8]
oMo FAMEZ el A S 2hal of7|A dE AR E nlusta sjAselth AR
(2008)% 199613 MiC A o] FAGAR A 72k W& Ao w& 4

=z} al
Aol SAGL ] Sl A, ddER, ddE, daudele 58S & H A

YA S 2~
53, s

ot

Ao HmEAEFY. AE3(2009)= 19969 MIiC Ao ddy =
Level C¢] ‘3 A& goto] vt Al 7k N ag A o] 3w

2
o w9l T4, Sge FAHOR a EAsn,

Je >

upepa] 2 Aol A= 20060 MEA E3E MIC w#AE U2 =, Stein

21(2009)7F At v} &= AAH 25 H%E(cognitive demand leveDdl| whel -

A A olar AAAR A 7l BAES o8&t MIC waA oA tFiL 9=
T AAEY FH WA FES
71 g

ok 24, AR A} BAQY, B ATNE BE

& MATIA olo] ATt THFU
ohb, MIiC al3bA= level 1, 2, 39 Al Aoz 5] e, F gl
2 Level 307t Ao} glomm A= level 3vhs tgow gt
ATE Fot] AR MIC A 384 A7} drpnts

oA R A=THE BAS Soke] dete] =53 sAlol, o= H

v Sevet A A 2L FAS 99 ANEe w2aa @

o o

Lo



. MIC mabAe] et Feha el et et whae] A4

o p-Elukel 2009 Al wE skt wSHA o AHE oAl wEE MiC

Ao 48k HAlE A e,

3. A7 AFH

flo
2
ol
o

By

iy

et 2

Zk=t

7}, YE Mathematics in Context WIHAE AFE3IR o T HY Ao WAL

ARZL AwR Golo) Et BhE FE Qe

L)
=2
il
N
MN
o
fru

g
o
32
o
(d
fru

GooB o ATeae gdde seved

=
Mathematics in Context ¥4 9] Algebra®d¢] AX AL A A Ztt.



1. T2 o]l e (Freudenthal)®] 43%}3}
7}. Z2o]dle(Freudenthal) 9] $8+%

ol

2o]dl e (Freudenthal)

hva

w

o
700

ol

e AAsH A9

)

)

=
=

o]tH(Freudenthal, 2008, p. 181).'

o
~
ol

o
el
o

o

Aoz EAS=

Tor
el

(e
o}

=

—

NI
=

1—._
0

7N

+4

°
o

815 (Realistic

8
Zol W (1983)2
AR, A Ae |

S
=

9l

=
T

A

RYA

o,
)

1

o
pul

1

o
pal

Mathematics Education)' ©]\d& & stalA}t

s

Z
&

=]
=

Tz, ololte] 9] A (noumenon)o)

1
A=

T AEHEA 9, 2012, p. 305).

1

71 9

¢}
2ol

%7

o

=<

B

S

(phenomena)
bas] &



7HA AL Sl

=

Y. X Zo|dle(Freudenthal)®] 4383}

1) #83te] o)
1t} ©}7]

A

O

o

—_
10

o)
o
™

)

—_
10

3)

ol e

+4

2
o

N

A, ofeltle],

+4

(Freudenthal, 1973, p. 44).D

1A 55t A Fetae

9]

o =
Ae E4Ho

)
—_
fite)

;oﬁl

&+

o

B
ol

2l

_lryl

ol

&+

oz gEel: Awgoz Adwct wetd 43

ol
o
gl
o

o

o)
o

o
o

3o
A=)

A

)

bobel sheichelo.

S

=N
o =

&

o 37

AR

= 2=
= T

o
Hlo
o

—_

H
o

—_

I
o

“AEE AT (Medistal skl whAL 1997), p. 23914

Eay

1973), AL “Freudenthal?] 483} 8k

1) Freudenthal, H., Marhematics as an Educational Task(Dordrecht: Kluwer Academic Publishers,
Ao g

1997, p. 23).




A

X
0

bt

0

e

s

al

QR ERE

Aol

9} A=A 2] (symbolism)

Ao

bel=

S

LS

=
=

oF

=]
-

=
=

<

]

7

—_—

0
I

v
od
fuy

KH
KH

of w3}t &3 BAZE o, @A yFol

sk
5)

- =
T

|

o

ojp

o)

|
—_
10
B
B
o

ofo

!

w00

19 tH(Freudenthal, 2008, p. 43).

°

B0l 2a Qe

=3
o

o

)

et

(schemes)<

Al
2]

M

3} tH(Freudenthal, 2008, pp. 43-44).

¢}

—

T

2

¥ ~(Treffers)7} 3+3 = <=

E

)

ol

&+

"
el

2

o] Arelrtar,

=

—

of AA M= AbeE

}2‘}

3

o <

=

R

o] A A o]

<

o] AAZHFE 7]

A}
(Freudenthal, 2008, p. 57).'

3

o

¢

ojn

ol

fse)

2

0

Nfo

o}
B

ﬁo
o
o
;Oﬁl

&+

o

—

N

o

—

ol
o
o

B
)

;Oﬁl

&+

Tor

oA o]

s}
=

2AY Sl o B BAL 2



L
0
MATH
‘rI;lzy;o
o.,ﬂorlE.ﬁOOC
n” ™ QE Wﬁ ME 1l
Ebfgoﬁ’ﬂwwﬂ1
oﬁlrﬂe..m_hﬂnbze]
muﬂmﬂﬂz%mﬂw
meﬂLitﬂum%ﬁo
i Aw mm o H = ) Mg &
ﬂL04m_m1§WﬂUrmﬂﬁ1m
g%%mhkmﬂ¢ﬁh
% ‘IﬂllyAO
@wq@@mywﬁﬂ
LH#OL]rUFﬂUﬁWEOiq‘_I&lm o
GﬁﬁfﬁplﬁTOiJLXO]A o
a_?mw} \ﬂﬂo% A_T‘ql
ﬁakaﬁ7koe& Ly ﬁaﬁM
ATﬁoAEEAELm A d|1|
QHT #o}ﬁd‘_ﬂ#o% L.AT‘LI.AL.
o:iﬂﬂuo: iﬂloL _zo 0 ._g.] ZE; ol
o ol iLl% ) ﬁuﬂﬂe - e AFHJ..Ll
quge xxﬂLan uTﬂé_/
ifjogﬁfoq . : 5 R
1§7ALHA§uELOEz mhﬁa ]
%#tzzf¢%ww@ %ﬂ%qg
15&@@MWWTM; Héusu@rz i
w,ﬂﬂo%uoqﬂm@fr ;o@%&rz =
@mw@%mwwg%ﬁ %aﬂﬂm g
ﬂr.mﬂe”@boo Lzﬂ% Wwﬂwu =
oy or %o M o o WA = an o 7w o X f
OWEZO»K.,ME]L@]@H zloﬂﬂﬂao_ﬂ Wﬁ
ﬁAHJIoATL L;g.ogez ﬂmn_A.o]JEﬁL o
]1% %JATﬁomoé Pﬂ%ﬂ =
EOELQ&E]M ﬂu_ﬂﬁow me(a,_ﬂwﬂux o)
m@@¢1%ﬁqiba m:gﬂg -
oHOJuuoOlMMM@&%uwé o) M%%%W z
;ﬁwmiwwif - ?wau%q )
ol sl oﬂ o o F n /
zﬁlm%%mup o 51rmvo %
TWEATﬂLoT { @ogmennm% T
ux\LﬂS% - ]ﬂﬂATnnai M%
qmqg, B Emymog;
_fOU I o~ ﬁ ;OL_L.—
é? i :H Lwolﬁﬁa %
x F Hmﬂ%ﬂuﬁg ._1@.
w M?Eo_ewwM <
mmiin w e
o W B Y ~ i)
fﬂ@%% = ©
u%ﬂeo; - X
ﬂﬂﬂmﬂ L o
il = 0
EAX > W
o =
— 0
m
=

1ol T}

]

9]

’ ?5’;
7iz/o
’jf‘é’LA
—rL]E
2012, p

» PP
. 30
9-
313%

= 9

283




-
R

=4k

1.

°
o

A,

O]

of i

=

=

o
pud

of @},
olt}. o

)

ox

¢

o

o

=
o

[l
h=)

-
R

1A
Blof] o]l==
o], o]

-

R

3 olrlel

[

7HA

=

oA} wAH o] ot
=

-

= 3

o}

H
d FeRl(Klein)' & 8l

1

R84

]
=

o

1=

BEe] & Aol g A

9l
=

).

°
o

:i

T
L8

o]

-

=M E AE

gl ol

il
dol A,

A AE

-

R

o}
H
}

Zoh =e@d AAle FAE e

°

o

o O
=
st

h=3

4ol A AL

9 ‘H&FMeran)’ 7S

oA JHA TS T

A
=

oAe 7H g Atole] A% £HE Al
ofe]

1

o
pul

Sie}

A

&l oF

<]
"

a
=

2o
1

kel

RYA
R4

FodigtomA A7|Ee] 2 Ak DA deel 1

R84

1

ko)
pud

ol &
3] 294171

of of
of7} & Aeolal 1e

Jd =M= A

S AlA]

7ol
~a

3

-



5t

¢}

|

o
1l

gl A 7]

-
R

ole}

al

A A AANA

-

TE5E AA

(3] €], 2006). ©] ]

A =1tk

}

3|
hul

al

7] wj-olek
A A 2 A <]

A

-
R

btel 1%50]

S

7ol A

A A 2]

<
T

Ze

2}

] =99 e (principle of the permanence of equivalent forms)o|t}. ©]

=

A

)

10

1zro
o

A
(¢}

]

o

o A ANA ¢

3 ol 7=
(73] 9, 2007).

=}

o

<
=

1AY A

A

1A= ‘AL

[

171 4]
A Lo wet k=

°

SHA

o ©

i

=

A=

°
=}

g2 AhgEe

o

1

kel

af

al
=
T
3

o A

of A1 7i<l

sta A7)

=

—

&5l o

}-
1

A

1.

°
o

1

o
pul

i bl o]

S TAH o Wro}

1

o ohuet Feta
=%

3 zel 4z

el A
oA 3

o]
H

Al
Aol o

-

A

al

Zpo] H A of A

By

F5

°
o

_10_

s,

o}d uwf W24 AAAGCE 18al o

| FAERT 2

-

ek A

k)
=

T

o] oj"A 18

]

oANA wjof
A} A

wEohgrofof
o] A A& ook

ol of

f

=

—

1

Lq1 ’
gl

o o

3ty
5

X_—]' e}

o
1=]

-

R

CRISRE

Aprle] g o

ste) op
ot Al

_?4



Z2oldge 84 Al S A7 ‘viE S (bottom level)'d THT
(research level)' 02 JFEIPHEA uld =38 FAItE Aol AEHQ ZFgus
o) W A eide AHSIY. TRojdEE vy o2 RE ] 4

5}

d5& wHlskeE oH] 3814 (pre-mathematical) &5 o= sjotefol gt

o @Eo] T FEelA WABORM ML A9 & HAA
FEe BBo] BoHoleh Aolth. olZle] H A

o o] A%HQ 50 w]ofe] o

ol A7) RSl dal WABE Aelm, 477k & R, =4 R, A4 A, A
#3 mE AL st e A, =rw e A, PR 2 Agee A
2 obEe A el el wAsy] Aasta A s v 5
97 gomm Apmel e Wl doldthm wgkth thA WA, obFEo]
shreba 7] Agsta ojelg olsiay] s AR L elele] we <
o Aba ol 7] AR o) g Abae] APel AAEE Aolth e AR
So o3} Ut oA IR ohYEkm ARG WE W U 13 4
i sk gue o250 TAHAE o @ Fad Al Avlen ¥ 5 vk

T AbnE ok oA AEAAK s Aol slelq YuE ofv] The

[kl
fru
(o]
py
i

_11_



o)
o

ol

RE

=
b

ANA F=

e
=

34 7

al

o
o

)

B

L
a

ojw 7]3]

-

R

il 1

I

o

ek

1

R4

ol

-

o

JER

9|

ol o

fol 5 Abale] Abarel &gol s

)

=

-
)|
fite)

N
o
0
o
o
E

0

<
o)

o

=
<]

&

9}

A Aol A}

=L A~
IR

A oM,

A 7]

3) A (reality)=}

o
ool

)

Sl A

e oy

s

=0

mo

= S 2 A=A

ol 4]

il

<

A AA

Al A
I ol 2

=

=

I

)
pad

Ak,

o]ojof
dAERA Y

o)A o 7pA wEAH] 84
1, %23}t

°©

A

=

=

[e27Xe)
o

, HIAA

2 sty

40

&
_,

3}
&1

PN
T

o
pud

o}

&l oF

NA AeEHe= A

S

=

AR

°
=1

MHo7 AF

o

54
of @A ujolA

=

A S

°
o

HA e A=,

°©

3oL

A

=

=

o]
4

& A Ao

olo

A

o
el
"

o

1

Tor

I
H

it
Tor

]

A FAEH =S

1

1748l

=
=

3}e)

3

_12_



of |4 AlA

[e)

1=

e
lo] olye}, A

¢}

af

S

o]

=

=

ok zale] A7

<)

a8l A A AAR Solrt= A

o

H]—’ -1

-

R

5

¢}

Bgel A ThFo] Aok

a8 3 2tHBurger & Culpepper, 1993).

Aoz Feast ool
CaaAa )

=

=

st o]

¢}

& oF

<]
)

1=

o}
s

-

R

stk o] 7] ol A

ANA AA]

¢}

A

Q

—
a

;Oﬁl

+

;Oﬁl
&+

X

i+

[2d T-1] =HelM e 3t 27

g
ol

Ao, o]

-
R

B

g

(@)
TS Az o

A AAE

A=

A

)

A W

5}
21},

R

4ol

-
SHoe=A JdE st

Al A 0]
-1

o 1

Fete] A=A, o dsa 2

1A

°©

1.
5

713 94

1
Al o]

ko)
pud

3} Abe}e]

=

A=
el o
A =

°
o

]

&
s

’

[oi3
S}

AR, 7)ol =

PN
T

REEK

)
—_—

]
&

o =
EUEL

o
=

A

L
>

vl A A

v XA & Ao]ti(De Lange & Verhage, 1987, p.



244).
ot oA FRE AL S 2xw BEG /52 AT Ao S
Holof sha, WAHE AHAF wrbe] A RS BN AL BES H47]1

gAY Eo] AAe] BFE WMAEA dtal IS ¢ JAEE ehlisiof ks Aol
2. MiC az}A 9] o]sf
7F MiC A e g A AA 85 A

MiC w3 o] g 4 AAE d9rd, $euel wars 344 g £=
Nds AR FFAe A 3 8 43 5ol wet AAH oz Ao
of ®ball, MiC n¥A = g g 93 ddd d4g 44 3 Askso]
ke A B g AR AdEe) Qlvh 2006de] EvE MIC b
Level 1, Level 2, Level 39 & 3¢¥o= yrolx] dom, 7t level> <3 10
1> o]l #HYl ddE=R FAHEJY. oE @Y Number, Algebra,
Geometry and Measurement, Data Analysis and Probability?] W& 99 F<

atutell sigeteh. <9 -2 FE>

* Level 1

MIiC W Al s Level 2
- ZO0Me HE =
Ups and Downs,

C} <
e Graphing Equations,
Algebra Rules A&
. « £ 10J12 Section & 1
Section el Section M EH
= = BBIHel WA = 34
FEEMM 5 o me

(28 M-2] MIiC A e 34 AA

_14_



<GE IT-1> MIC aL7hA]

Level 1, 2, 3 ©+¥H

c

-

{0

&

e 9«

S o

Number

Algebra

Geometry and
Measurement

Data Analysis
and Probability

—=—_ 0 < o -

Picturing Numbers

O

Models You Can Count On

Expressions and Formulas

Take a Chance

Figuring All The Angles

Comparing Quantities

Reallotment

More or Less

D — DO < 0

Facts and Factors

Dealing with Data

Made to Measure

Operations

Packages and Polygons

Ratios and Rates

Building Formulas

Triangles and Beyond

Second Chance

wW—o < o

Revisiting Numbers

Ups and Downs

It's All the Same

Graphing Equations

Insight into Data

Patterns and Figures

Looking at and Angle

Great Predictions

Algebra Rules!

5= O A~
FEEE T

2R 519 ‘Section’ &2 -4 ¥ o]
om, 3 Section el &ab= ZH7be] Al o

BF 274 2

st oba Al (el

_15_



Roxanne, Jamal, and Leslie did a group project on sunfiower
growth for their biclogy class. They investigated how different
growing conditions affect plant growth. Each student chose a
different growing condition.

The students collected data every week for five weeks. At the
end of the five weeks, they were supposed to write a group
report that would include a graph and a story for each of three
growing conditions.

Unfortunately, when the students put their work together, the
pages were scattered, and some were lost. The graphs and
written reports that were left are shown on the next page.

20. a. Find which graph and written report belong to each
student.

b. Create the missing graph.

: The type of growth displayed by Roxanne's sunflower is called
21. Why do you think it is called linear growth?

A plant will hardly ever grow in a linear way all the time, but for some
ﬁa‘ﬂﬂd, the growth might be linear. Consider a sunflower that has a
height of 20 cm when you start your observation and grows 1.5 cm

r day.

'22. a. In your notebook, copy and fill in the table.

| Time (in days! 0 1 2 a 4 5 | e 0T 8

| Height (in cm} 20 | 215

' b. Meryem thinks this is a ratio table. Is she right? Explain your
ekl

: v does the table show linear growth?

 your draw a graph. Use the vertical axis for |
t (in ce rs) and the horizontal axis for time

[ T-3] MiC w3pA] 9] o
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