The Mathematical Education

November. 2018 Vol. 57, No. 4, 413-431.

J. Korean Soc. Math. Ed. Ser. A:

, 413-431.

3

https://doi.org/10.7468/mathedu.201857.4.413

2018. 11. A| 574, A 4

BB ERE AE = A <BEHE>

= Mo =T 76 o g g% PHF AT BT B W T B (2= I ¥ iy
W_ % M_w TR gcem FofH o ﬂmﬂ TR o B @r_ o
—_ ] = i i L~ =) o
= Sel mwiies zhacerpvIikceT § drz -
X H g ¥n o &g B _ _ pPEa®mmk_ o o gy R
wor o N T e T K P E o X o W ow N oroom W [R]ee Wox =
— 09 - guk Nfo ~ i —_ = 7o ! o
K o B a=! m o T _ X Mo o=
H EO ~n P ~ NN %o R m KX Wﬂ — zT X O = o Te)
B o Wwog = o WMo B = B o KT R B o] = O 4
™ T ol e N~ 2 oo i~ R = g o WS
L.E —_ Jv;clﬂl.x;omwo .Ao,mﬂdMﬁL<17r‘_AﬂW ﬂE7LtoE .UEU7,L|Nu N
..uuu_H .Mo %7Amﬁ%§ﬂRmﬂﬂﬁﬁmmﬂ?%moﬁwl%mxﬁﬂﬂmﬁ%%%%%mﬂoaﬂp‘
N PP =T oS 0 "o -~ " (e T RS "o TR
57 — = = [ & o m D o g woor T ML R o4
:._.._ OH.Oliommo&lﬂnmﬂ ﬂclotﬂ ™= ow,_uk]ﬂ_LHﬂ_lﬂﬂ.J;o < - ~
z B i X = W R Xy
T o~ PRy uleCicaeEiieo i e,  CELET e
S B I B T T It T R - T s
1o Eoﬂamﬁdur%mmDrw%%mo s ﬂ&%%%?urﬂ BT e BNy
T o SwESsM g Tw e NE o M < o o = _
ol T o w2 ESwdZE T o T g R g W O e o O TR
_ phRET S S Td¥S g AT AT s TR E S &
ok ; < ) o TR %
N Eﬂﬂ%ﬁxrmﬂ am%ﬂ%2%%%%?%%3%%@% 11@@%%
k= .*ﬂ_l o = 5 N WoE BH oA ™ T o= A A olJ oy X W =] %o
.Z—l iLﬂmﬁﬂcﬂﬂMMHELtﬂ@li‘_ ﬂLﬂﬂLﬂ,‘_ob.m‘mﬂ,ﬁ% ﬁﬂEmw_mﬁc#Mﬂﬂ_xT
) _ [ _—
Eﬂaﬂ]ﬂ%%mM&mﬂi%%ﬁdmﬂﬂ%ﬁ =% xvﬂkﬂ_zj7mo%mﬂ%
o I S R SR = A { 2w NP = o B
i ﬂﬁ%%hm@rﬂ%lﬁiﬂﬂ oo .__o_sﬁﬂrﬂmﬂﬂ_mwwiuu
uﬂ WHM%& fmﬁmm%ﬁ% ﬂ_iﬂm_% %dnuw_adr%ﬁﬂ_x Ry ixwoﬂ
~ o o 0 N @B W i r N & W< o X o iy ) oW
—~
__01_ - e - -
TR E EH P g KT E T WS MR ST BT w
Q) RS = Kol 2 o
ENODS 2P a®PF preiDoxp ™y = o
-0 P O = g ‘mwﬁ NS ~ o = B = = RN |
‘.w T o g X ‘Ol;o IS To ROk mEL‘WQﬂHHO - aul
oo of B A R A e MmN e T R0 D o i
N TrXEPET Y oees = AR SRR S R S B v N o
Pew L ume NFRy TasRED ¢ PoXa Z *
N N LN T ﬂn?ﬂo.@%mﬂ%@mﬂy7. i e
o = 5 T O - R B TR = X
= oW K- T E g & Az do ” ® ™ <0
- RET P A w XTSIy 5T % .
T o g 5 B S0 E AARECY S = it = B
) S W om0 X F owr o o 2NN m (- ~a W o S s
) ﬂWWgH@mJawﬂﬂﬁ wr_m%wniwn_&mﬁoﬂz.m,ﬂﬂeja G -
C X X o E e N M TG B SR : o g
— .~ O i~ T = X o T o X X
X Mﬂoém\).mmﬂ_n_/rm%ef% oﬁao#me%ﬂ@wﬂﬁ%@mwm A mwww
T o SEN AN T . R TEW o ®RE o RH
o T O R R BT T o= B b o ™ w BT g Ny o B o .
— T i o < X
= Y — o7 — X W on o @ © - = 0
- o T =9 B fay
X ¥ oEx o o &= o T s X = = il S 3IX
~o 2 . m BRI o o o ]&o%%%avﬁoﬂagﬂﬂ o =N
- ToY G EERTr s DEISRAgSSERer SR s
I~ mo %] ~ ™ o . \E o pla o g
o ) MIGWVmEAJMPo]@QF\I/M]MD B s B o N P A E
uuou_uumu xﬁouaokol = ELJ,AH_.XHL e 2 % o
.w_.t T ®OHC s E ﬂAﬂﬂoﬂeﬂo7%otntéeﬁﬂﬂW ocﬂiomﬁqm @Mawm:
. X ﬂxTMﬂ,&EE?%EM%@%WWEﬁdmﬂﬁLgEW%m_. m_mm(EHMIQM
— E*o‘olnéy,m‘w MMWI‘OIWQW .Wwﬂnﬁﬂln” umoz.owﬁﬂ»o?o N oo ﬂuﬂomm_ﬂﬂ
TR E T KT MRS TR o X D ® R oo T g v ow % ox

&3 FA) 7} okdet A

3

o

<

413



o)7]&

414

o 4 _ o)/ WL RBET RIS T XM

2K —_ = Wr T = or RO o me oM aR W we o =7 X

= — B M ™M "< ® NN % e -

o~ 2, | S ﬂ_AIHT e Eoof ,m_u_H._.._ jLG

WoE T ) T o R T wm T e R g

W o ﬂ (& —— < = = ) N N w.m o 5 W6 . _MM N "

| _ k= * — © B = = > o

o S = g @ T E SeEfofifafialy v

SO = g = Y e T e T W T

< , = Z = — < Euﬁ <o ‘_f ©° —o N ﬂ _ZT.C ﬁﬂ "

‘OIZ . o 3 = — — Ap77 ﬂﬂﬁq\mo‘ﬂ.wuli_l Mﬂ;ﬁlﬂﬂ‘l —
- T g qindﬂ. = S v ) ﬁﬂQHauE_zi7onﬂiLﬂﬁjlq =
HA_I‘H_AIUUWECH = ]X_n Z (N\ = < L n‘mﬂﬂ/v.A ‘IiTo#aﬂ.HHLLEn_E_l‘M‘o k3
o ol 2 [T v | - < o T o = T o plo
OB o = o o~ = : I [ e m o RE Mo o= i <
eI g BB~ gs Vi = 1 “hww L THY g e
Wy ) R = T.oomw - (&= E= T v L HTE m N =T ¥ W
X?Xﬂomwinliznwwﬂ = = w@ mﬂﬁ@@ﬂkﬂ%ﬂ%%%% %

=~ @ = | — = © o } © 0 ) )
s L LA B L R 2 2 FRETLo_=Rate B

’ B = =|= S = | ¢ 7n o ) oo A

N —_ < Il = - _ — - o ol N <O - H = © T
APﬂEﬁHEX = o = = : M 01r1_.h,_]1r‘_€“”ﬁovxa._ow_izgx
B Emw R om = o 5N doo T 9 N o E BT
= " e o | \_.,/ A T - = oV o o R o DA = L
EEanz 3 SR L oz B o= oM T Fefgevigiiveansy
H O mop® O®m > ° = 7 =l CRENECHREY E o T omoowm o T oww oo = A
= <5 X TN T W o W oo we ) oF
o W H T K WO W o ‘8w oor g0 T B ool N m TE g o woor N of o H oWk
WHEMWWMWMTME T T T AT ETETETE oA T R o B
S Moo EmSRMNT G UNEHD AT ﬂyﬂwiﬁﬂ%

—_— —_— ._.rro —_— —_—— )

— N N @pome © Gy mm %mh%mﬂiﬂ@u T W% R o B
T omome o o F P EN Qs eVl TS @odp TS
O Ll 4 T8 R I N G B S

safrmIl A n&VMME%MWMOﬁﬂi%ﬂ%ﬂ@%%ﬁ%@ﬂ
T B R M oEE X T P s o g M e st
ﬂ%%ﬂaﬂ & o = Em?ﬂ%m@%qlﬂ%j%m wmml?ar HH i N

K oy MH et s T J M 9RO - 0 N N o o W o B o S
Cl R e %mﬂmqﬁuﬂ#mmm&%@mwmﬂmm_éw%ﬂﬁm—.
ﬂrmcmEiTn_Al N T WM%WM.LEL‘_IzLLlMoc%a_. @HdﬂﬂleMrL
Ch WO b AR B T B b~ <R B T T T o
H%ﬁﬁgaﬁﬂ% EEMMN%Eyﬁ_%ﬂ%_ﬁm%%gE%ﬂﬂﬂm%ﬂuj
3l B mo ho B 3 vt o " 2 7 PN
B R R T ZEmm o L B S TR g T
5L M . M T ESWM _ BREFTME o g™ Dol
R ECN S B = PRGOS I [l = T - I T Ll
ATJIZ‘%OQIWIMQ‘_ILH "o e ﬁ,U‘Lt.WE:. 2y H._._WﬂBT_ A OJEIﬂHt7_xT =T ol Btﬂkﬂl
W e F T Moy g T g MG EHET Mmoo G ERE
e = =0 . = % g o S A ) ™ o MO T = R ™
% ™ oo oY oy o o = Q)qgeo ﬂldﬂwﬁ.ﬁ o] o o ® TR L,
SAFET RN AT CORCE - - TN ~ 3 R T o P oro R e =
o7 T o E,D|,LI ) ..%(\.«U‘m.ﬁﬁn“dl ﬂﬂwﬂ&ldﬂmio 1107HMEJ1Z10M41{.
ﬂ%ﬂd. = s © : CER = R o _AWATAMI E mn ..o 2o w E_ﬁﬂo.ﬁL
B moeweg sy H @ dggBEymy) w2 S we s gr® §x
o o o] R k) §o A Kz o P N N T o T m oMo S ] ok Mo RR e ™o ofF

AR ddole] 7)

3

Zlgol pdl mYdAAM A77F ng



415

Aol A 9]

&

ol
oyl

B

=1

A

L

2ol gk Aol A

ful

2

T

2o & 749

=]

th(Sedlmeier, 1999). w¢- & =7]¢]

E
=

ol Aole]

oleh:

A

oju

B

stolf 710 HHEAl Al BH[E Fel Tk AL

O

el 9|

N

g5

o] ZH &3} 7Pk g

[e]

=

=H]
& Wo7h A Eul&d

3L
3t

3
ar

1
2 TR ek BT oo )

3 149] ()9} 7]

A
L

o4
b A}

L

L

]

gz o oo

bt

9]

LEES

e

=2

o
Nr
-

sl o1 3t

)

L, (wee)9h o] afg gEntae] A=

aH

jant

B

shtel

)

o ¥ 744 o)l 4

A E(2016) Al
AT AA

st

=
=

[

CE

[e)

=

s, ol

&)

i

9] 7}44(chance)

olF& WAl Aol Adw A7 AF 4
a8 gom x =0o]gli

7HA

A&
X, =1,
s

A

T

A

3

S,

(urn model)’e]gta &4 A 9k o] Rde ‘Polya?)
olg] ¥l (Polya urn model) ¥} 7o) AAT =23t

7kt o

=

<)

24 A4 A4 2% nol

ZTHSedlmeier, 1999).

10

A

s

=
=

s
#

H

|

A
AN

o 7]

=
T

BB
o
5
-

o
Bl
=]

oj

i

B
ol

!
o}

[ez]
3|

9

E

=

g
o sl A5

A ‘93E(inverse probability) Al

o}2] maolA e

A (2016)9] Al

3

}

hsl

2 dsg

40

%
4

5
3}

e

< "8l A2 Thomas Bayes
A

T g5 gtiDasGupta, 2010; Xue, 2006).
=2

2012). £ Aol F5re

3k
ol

oh]

[e)

I ],

al

A

vt

=

Xl
g 2017).

X

limP
n—> 00

2]

el

o

&

=z
y jut By

491

|

o] 5}, 2006;



®

]

==
T=

U

RILA

gare R 2018 8¢ 139 dAAte]

D A& o

o)7]&

3

Al

=

oAz AT

e
taL o]

o

I~
T

&

AR Aol A= 2 (2016)9] Al

WHoR A

]

P
A

Aol A 9]

e
“

shint

416

283
B

g 1D.

H

o}J

2A 197]

=
=

+ A

ol
of

AlE

=

=

71

L

L

51
WA o

o4 ¢

bS]
A

1

el <]
7] (FE3} SA) A5 FEAHY M R 9

o~
T

%,

R

3

o o

1

=h

2’6

Lo

ozl

& o }Eo BE g9 A

ES

o2 wHlg F4E v

ol

3}
=

f‘y}

1

H
=

. woyth aEa 7|

o A7

1

E

24 1y

o3

& FA4d o

=]

1

3
]

2>

H

3}
o

el A ol

L

L

7]

=

[e)
E

.

=
=

A

s1AY

1

o

o

[

274 sk

—_—
1o

w
i

Ful

3

Z
=

I

o

gtk Asile] BAjolAE Shso

ygow

A
b

2 Q79
2554

)

A

]

derdde West 48

AR A A A

L

T

]

A

L
L

et olF A&

F WA A ol A
TRE

[Fig. 1] The development process of this activity lesson
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An application and development of an activity lesson guessing a
population ratio by sampling with replacement in 'Closed box’

Lee, Gi Don

Kyeongin High School, Seoul
E-mail : tracer0@sen.go.kr

In this study, I developed an activity oriented lesson to support the understanding of probabilistic and
quantitative estimating population ratios according to the standard statistical principles and discussed its
mmplications in didactical respects. The developed activity lesson, as an efficient physical simulation activity by
sampling with replacement, simulates unknown populations and real problem situations through completely
closed 'Closed Box' in which we can not see nor take out the inside balls, and provides teaching and learning
devices which highlight the representativeness of sample ratios and the sampling variability. I applied this
activity lesson to the gifted students who did not learn estimating population ratios and collected the research
data such as the activity sheets and recording and transcribing data of students’ presenting, and analyzed
them by Qualitative Content Analysis. As a result of an application, this activity lesson was effective in
recognizing and reflecting on the representativeness of sample ratios and recognizing the random sampling
variability. On the other hand, in order to show the sampling variability clearer, I discussed appropriately
increasing the total number of the inside balls put in 'Closed Box' and the active involvement of the teachers
to make students pay attention to controlling possible selection bias in sampling processes.

x Z/DM Classification : D74, Ub4

* 2000 Mathematics Subject Classification : 97D40, 97060

x Key words : estimating population ratios, activity lesson,
'Closed Box’, sampling with replacement, physical
simulation
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