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Toll o8] o] FoJHLS AT & YATh LI o] Ao EAWS
Q)

o] AL BA HMEII ko] th.



12. FAXLS A9 ARV

19708 ol = IASE &3] oolA St &9 FA o] FA= A
AE IS oA stn £+ FANSE
FALSE AT 9AY] HHoR AAE whg WslEo| 23y
2l 1980 @ o= UNESCO2] “RFE5 23
71Z sfel “7]E o2 Fo}7}7]|(Back-to-Basic) &
Sgursto s SARS g AN H4AErE SASHA HAU
(Vere-Jones, 1995).

ISl AFsl TFE O =Hol 93] 1979 ell=, TAn %
2 OFs HAx9 A T AtEH AA Tdu & HFezE 4
ANE BAnS Z2AES AREo] =59 FHE AAHJUN(AE =
o], Kapadia, 1979; Page, 1979). :1?41 d 13 F<l 1982 d HE] = IASES]
THE ICOTS7F A13] ATH3E Ao E w 4dvitt /HHEEA F
An5o - gFo g b d77F ATFAE AtelolA F+57]
A ZH3F A thJolliffe, 1998). <& A7} s Eofol thik & MNPJr =R
FArste AAEEe] AFOE WFsh= Folgtd, T3e 4 &34 g9
=38 EAPE FAANATE AR FX| ol a7 v, 2013, p.
423). et = F -2 FANSo] AT dAeEA =3 EHI, FA
oS AFoNA AMAE olssta oS3t dlo Hag ASE £
I A%k O tid =9Ut g ER o] FolA 7] AR AR
404o] A HA gdthal B F Ath(Jolliffe, 1998, p. 802).
FANS AT i AL e, geddet 22 A= A,

I HAEVE FBE AT FALSNA EFE AT FARSOE]
71z Wzl oJdf o] FolH . metA olHd U - ¥ A AdAo] o] Fo
Z1 19709t R 1980t 7H Al = FARS dATY BAVIE RS F

r-\u:

5) ¥ m=RoA “3tw FF(school level)’ e 258w, F3w, 158w &L
At oulz ARERH. tigtn FEE TFHA o Hlstt 271
2 “g w8 (school mathematics)’ 2 =5 8tnl, F&u, AFSuAgA OF=
Tt orsty tistu Eo 2 2AHA Feo.
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Ak, o] A7RE Fotus ATAES] EARS] @ =olo Fojat
7] AR, EALG ATolA e Am, 23 2o AXH =

Aol FE37] AlZatat.
1.3. FAXS A9 Ex7]

1990t 78 SAA Ataet 89 EAS FAste A7 J5H e
Z o]|FAHHAE E°], Moore, 1990; Cobb, 1992; Britz et a., 1997,
Wild & Pfannkuch, 1999). °l& EAN S ATE Fa stgatel A4}
Aol FH37] AT HeollA 997t Atk 53], 19994 A A
F2, A3, &Y IdFE S A E<U(International Collaboration for
Research on Statistical Reasoning, Thinking, and Literacy, ©]3} SRTL)®| 2
AERAA, 7Rz 285 MHS A 200290 = FALS AEsEA
(Statistical Research Education Journal(¢]3} SERJ)) & W3sl= 5, stu
Tl FANFS BERE FAHAHSE @MtE TEA g o] o] Fof
Aok ASAo A= 1993 el (Journal of Statistics Education(©]3} JSE)) =
A2t A RS Aol AS/HA FES] AAEHIL U

2 A9 FAQd TAA A% FotzgrtEstmolA AR A6
3] ICOTSE Sl st=2l A7k A== Avk(Phillips, 2002). SA 4 4

Folghs HHE TA AE HHET FAA Aol FxEH= HF
A AR g wAE AVIstAA A8 S (Haack, 1979) SF
Ag Abelol TR ort HoASA okt ol F, FEd MA A 3
A = Axo] BE FALE AFASe] wHel ofs) FAY L%
ke o JdstEy] Aletslan, AbSl o] Wskel TAISte] A
Metes A4 e ris 35 ° 533 2= st &5
4 B SARE A7ASe] A &F uge Adxsta gloy, F
AnE ATl A 2] dAAA 8L 214719 HoAsHA N

1990t F-E 2000 thol]l o]27|71A] TANS AT WHAVZE BF
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e MY A AT7} 20108 o] FEE A9 o] Fojx A egkrh
FAclE F2 FATL AFE ATAZC] A 54U Z2adolu
53, B AAE ALl Atk BATS B Feug AT
Aol Bilo] tha BESE A7je] o] Fold EASAES ATE U]
38 9ol BARS AT FRF 2Holx wwo] Bk F9
NAE olgh Lo ATV} U ZRAE FHOE o] ToiWA S @
Aol HgHE MY AFEAA ol A7 BUTHAE Eol,
Garfield, delMas, & Zieffler, 2012; Page 1979). HtH, U= a5
ATAEE] Fol® AT U4 H§S T F U= BAA oido] 23

alr
A QA kol AT FYl A A o8, HBH 2AZ I
3 Aud A7 Pgel s FwA=7) ok SHE (2006
AT Wed RS TR} S AW AAHE BF
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S ST a3 ol A7 Ui, A7 WY, dF FAEE
MEslstal 3 EATOEA 2147 olF vt FANS AT
TFe AT AL ATY JAS U AT FFe BT
=24 AT F e FU FARS 7Y FF AA= vdeF 2o

AR, FAA 24 FFolgde FF HA 9= uF - TF A7
dasith. A g - FFAA widlEe FA3E W8 Ao FE53
© o]xe] HlstH, 20101 o] & TAYF ALY FE, o]sfet 22 QIAH
W) FE3= A7Y SV B9 25 vk ot a8y &
Fol AAA Y9 AHH F9o FsAL&oE WA= Ao 9n
2 AYa o= H(Pee, Goldman, & Yavetz, 2007)S L& 3cid, 3
2 7o A34ES ©Al ghknowing)o]l ofd Y F

stedd Favt ok
|4 wEAAZH wAAE EXete AT 9
= £ A7 H5 Zasith Adsd bkl o] nl
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AEE™E nAbel] ik A7 AFFHolth. Fold A= GAISE HIlA
(Franklin et a., 2007) 2j9l= SET RilA{(Franklin et a., 2015)7} %3] =]
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=9}, Moore, 1990; Cobb, 1992: Britz et al., 1997; Wild & Pfannkuch,

1999)7} o] FoiA| 7] AlZFekaial, 23t AFA ] FA S g tite
2 SAA A $He F SARSY Ze4ds siEHske o olHd
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TAA FE NI SAA Aot W FEste BoHI = &)
&5t AMEHE AR oy, tAFoEE 22 FHE A
gojgtE= HoA o]Ao] flth(Ben-Zvi & Garfield, 2004/2010). 3+, st}
Stk BAA Atael FEd tig ojyt 21 AR tE HoE A
|3 th= Mol 1998 = A|53] ICOTSOA A= ATt o] 213k &4 22
< HIg o2 SRTL X9& T3 5AF F23 Aad g 712380 A
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a3 A2 7= AE S0, S4AF ¥R), AR 7heAd tid olol
dol& AdAN7I= AL 2Fs7|= o A FE SAH #AHE o
st AW  dom, TAA AHE A XS F U= AL 9
u]gtth(Ben-Zvi & Garfield, 2004/2010, pp. 7-8).
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= e B4 1 AAEA, A
Asle A B sl 1?48110% $HS =3 Th. Gal(2002),
Watson(1997) & %2 %ﬂlﬂ_% ATA= Z
vl o] ti e thekgt =
olth. AlRlolA AlF= =l
Ev A7), FaF T Fas Hixo we A
FE 2 A FE7] dEolth

oje} e Ho HFolE u, AFH EREA AFHE
o] oule FARSAAN FAAF FAMAY FLAS AxT
S2 oo7t Q. BAH EASA #AL til <E [-1>7 Zo] &4
A7), A5 73, A5 4, A3 A 49A 2 FE = =0l (Franklin et
a., 2007), HlZ F7Le] thdola; oJAatAFS] 7IRke] HE TA AR=
2 olgjd GAIE AH EEH7] w&olth

¥
m[o
ok
e
ru
o
fru
:N:',
)
ok
£
o
e
it

o
oft

<# lI-1> TAA ZA82 A2 (Franklin et a., 2007, p. 11)
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A A gel Z4 4, 8
AES BPSE zRH AdoR AuUA HAUch 1 A B4
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ATk, FAHORE ABlA R UFWAY FE 2w, nuAel



2o 82 A/EE SA AERE Y oldfidte Yol Stu wFoA FT
o st= TAIZ AYoZA AA=EI ti(Watson, 1997, Garfield &
Gal, 1999). oluf, TA AH olaf& olF =
2 EASE A ol E 3. dE = = B3 Bx QT‘E o
EXA AFRE SHtEA olsfista s str] faiAe AR 71l oW
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a8y 58 - 3 AHE A Bl ATH(The Trends in International
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WASY|
(Finding out)
A2 0 CfSt BE
(Questions for data)

SAH 9

(Statistical Sphere)

ANEOM EOl= S8
(Features seen in data)

0|zie] ojOj = Faiel7f?
(What does this mean?)

[ZH M-2] 92 993 FAA 99 o] 45 B4
(Wild & Pfannkuch, 1999, p. 228)

EAA 2% AQH FW3 AFH ZEe DY g oY B,
MNE fEise] Qe Aol ohth o 9eH014)E “EAH 2ol 25
ALE o8 AgEE FRE BAV 938 AE EgE nos
olf7t HYE Fop e Axst WA BAN 2% AAH Zwe] Az
ABH EHs 2R 5 Qe AASATHp. 38). BAH 2% A3
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SAH hGe o F |® =2E7k A4H T ol B F 9
£ 7]2ol wlaslojo} @k o 2ol SfFoAY Hrb el
1

FolRgE W vS Fa% o2 A HTH(Swaffield, 2011). H ol
°l i, doprtol sh= wbE ddsty] 9

>
2
By
Y

& Z <
Fo EAnS ATAC Jane M. Wasong FAlo=w o
%

Al Bajt BAH ALRA SAH ade Aoskiti(Watson, 1997, p.
107). 283 ed AAZS EUE <E (1-2>99 o] EAA A%
TES AN FAH 2GS Frtstr] A 71E vhE e ERE H
#F sk

SAIA e ARlH, i FHe VR aE AAE AN
Watson(1997)¢] A=+ Thddt 52414 7idel tigk ¢ =
& dastr HFEE £ de 71ES nEaFATE A <ot 2l
o 2 FAXHCE AR ofelrojEel Wil olsfists FE

CepshA Belzth o § Bol, sMYEel Must: BEe /% thaks

1..

-

8) ¥ =wdAe BAA &Y & AAZA Watson(1997)2] A A<} Watson &
Callingham(2003)] A AE AAgTh Z} AANA AAHst= 5 BFE F
23t7] faEl dAAeE 2 dol WE, A= WCE Y= #7|%t. 98
0], W2 & Watson(1997)°] BAIA A% 27F S, WC4 52 Watson

& Callingham(2003)%] BAI1& &% 47FS o v 3ot



<3 [I-2> Watson(1997)] A& &Y 5 AA

FE e
W1 5& | 88 - BA6A Agstes gol8 VxFor ogdle £&
w2 & | Het yold &8 - 5AH dolet Ade claste FF
W3 2% j?ﬁ ;é;fim glol A71E Faol e MBH v A

Ejl—g;}% J\:Jt_;]g u]—NL:_ 1;]_01:—5‘]—1]:] 61-/@50] E;‘] jr,]_xio]]/q
AHI = 84 YA ggsiti(Watson & Moritz, 20008, 2000b). 12 }
Watson(1997)°] AAIgE A A= FE tigh dE9Y ol Fd= BT
g & Qe 7S AFA=E B ofyz}, ol & v' e R TS I
g AAHS AFHoE FAS F JA st FollA FHo = {9

nskA 82 5 Ao

Watson(1997)2] A Al A &S AAAE 7HE AH 20 84e b=
Herolth, W2 #E2 W1 23 2 go] Fosts on|et tEo
=237 5/

2 EAs A T
=, TAA &Y FE& %7%]31 &Foll th&t Watson(2006/2013)/] 7 9
ANMAY “rHE AFE + =4
wet A Ho

I Watson(1997)e] 5 AAE FAZROE SHASo] 2t oA
TAA TAME T WS ofRA oldfsta FEst=A ol hEk HEgt
Argo] Ho QA ol Watson & Callingham(2003)2 Watson(1997)¢] Al
AgE 719 & ol MEL E°] B3 olfol sl tha3 Zo] A7
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h=4 [¢) )y W b
B AsAgeE v FAH A% FASE © wS FoEE 249
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EA A 7]&o] EXgHth(Watson & Callingham, 2003, p. 8).

oo Watson & Calingham(2003)> 1993 2000714 717kl
AZ 3~98hd sty 38524 & Ao ®E AF HAALE T St = WE

i3
< FIAYst E{sSta, olE HEOE BAAH AYe FES UYHUE
MEE &5 <F I-3>F o] AAEAT. ol FHOE TAZA &£
o AV AAE EAFHIL B F IS AFHoE JAsATE
oA, o2 dHoZE TAH LYo EF EAS odrRT ¥ % 1t
FatAThe HolA Yo7t Utk olEY AT A wEH FAEY
AR 22 AAE Ze AN 7HA HFTE EA%o

Watson & Callingham(2003)°] A|A|qF SAIZ A% AR & AT
2k Abal Adoly 2 B4E Fal JiEE o] ofye, dAEe
A+ Axs EXRE 79 Aot wgtA o] & AAe TAH

A

3 Ao EHsltt. o]& 7 stw w9 wWEgo|A EAZ A% W
- SEY WU SARSY MELR ol E A HAT F,
)
2]
Els

5
SEEz gRgss AxE 5 35 843 Bk 89

& Calingham(2003)& 2z} &

H metel] gk ST E] QA4S EHIH
=yl Zlolth BAA &% TS Y BTAH 2 FE Fsolw
A Ao Ao, W] g SIS A4S W77 9
T wWARY] Ho] AA FTA ug - g5 A Aol H AoE T
& doh g S0l TAA FAMANA WS olsfstal F&ete
Gl WstE ol A, olE AT wAre A4S gAE Favt
T Aol BAA 2% agH el £F AAE A mg - sl



<3 [I-3> Watson & Callingham(2003)2] SAI1& A% =5 AAl(p. 14)

AN

FE e
B4 3kidiosyncratic) &
oy o | TEE RAUT A2 BEIAY B8 I A
T m, 28 gAY ASRE S AE 12HA £33 )%
o)=ahi= Aol ok
H 8 2] &l (informal) 42
| ABAen mEAg mee Ba) uge FojHolm ww
W2 T ga wyon mestel, 3w A 434 54 a4 @
Aol F=ah= Aol Aok,
H] ¥ #3 Ql (inconsistent) %
| mee dEdes ax nzs 9Re Ao BeHy A
WET= 1o e e g8 Agz o2ejax ws 2ae
& 5 9.
d#AF o} FEH| A (consitent and non-critical) 5
Wete AAE FEEAR, Bte wBAA AZe|H niebnA
e gtn 2dE 544 g 99w 298¢ neise gol
WEATE 2 gam, wae oo AgdA s Wolg e o, 3
+3 FES Aetr 2P ZE AUYE 28E AR 5A 7]
%2 BojZ
B B4 <l (ritical) 52
ol metol A wBHQ o Bg A7)0, Lole] ALEE M3
WCs 52 | o]20j A1 Wolx A53] <lets 5 w9 =& Fxo] )
43 Ave BolZth ohuk HBHQ RS ArsE Fo)
A MEEeEs 2o £85e F%e nFAE 2o
Hl#AA o] 31 4=8}A Ql(critical and mathematical) &
WC6 42 | Zm A 9o 92 Yol B4 ne2ge 443 Bast
= 5o nejzo
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2 ol FAA & 5
2h, A& HFo] Aot ¢ A
&3t 2ol 8 oA in. o9 SAbge] oloprlst

)
& wEge ARIFOZA FAL FAY AW ol

o

9

NAE 2. B2 Sei2 S staRildl SAX 2xs2 B NI
oLt =

1 O|E H[Est deete 7|=[E Fofslfof sttt

BAE 2o AEH SH FRIE FABL WE AUORAC
VaF S MBH Wt 5L FRFOA FudM FAE 7
20} s ol e AYela At olwl, $A ARE wHHom Wl
A oB WPOR JALES FrHE ouE, BAY 087 LFo
g 1A R WA gvhs ol =@ Wm@th o Ysh2014)
t EAA PA(lliteay)t S22 BAZTH Af29d 5 97 BE
of BAH adde] AL A &2 A AABND FAHATP

257). A ARE

xﬂsﬁ@ ol WY EAT< e
& 5 glolok A A% 2FAGIL T F AUtk

A &8 EAE =] fsiAe TAE st 9E &HF #
oA #EAs] Holop shal, mwEtA FTAE I = 3 A

1A v Eofol itk A FL= A FH s As T

A 2AE EUE O A94e FEsies dde] d4E 2 A
FAo A FRHE BEFHo=F ;5]. sy o, o] 3

grke] EAZE A BHEAH &4 EAgn &+ Aok F, A
FH ol HAHAAM S 7,;»%, %E]ZQQE Aol gl W o
ol o EHEHom EAVF Ue s &9

Holzd 2 zE HA IHA % f&%ﬂlﬂ e AT 2 =4o]



ol EElder Aol gle wiedd dfolth Iga F
al =

ki
gt std ) o] &8 TAIE Aol ¥ st 2014, p. 255).

AlAMY 3. S

o SAH FA9

HMahZ DHEOIN 228H0| O|R0{X|= Batx gof

=
SHEE Olaist== X[ =slof ShCf.

[e=]
AA

AR BANE BHe BAH 9 Yol A AEAH A
2 Wetd ggat BYYel HEAES ok

el ety gof Apoldlq EAH ofotlojSe] 4
&

kel
A =
A mowrow M9 & YUk ot AEA BAmSol te gl w
gsol 25 BAF &% Adel ALK BHOEA A
AZ17t S,

Sostgold £ e £7 dol® AYshE Zow B 4 v e

A BAH 2% £F AAE A 2% 257 9
= &
=

=)
o
nj
i
2
=)
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S AAA, Wl FEoA W2 FFoz HolHr] fsiMe &oi7t
deto A sfaE = Qlojof gtk a# Y WA BAF foo 43
AolE IUE HIste ASRE 5ol I folE WA HH3] A
g3tget 7Idsrl= ol@oh E3, Watson & Callingham(2003)2] %
A A A, SAEC] WC3, 47FNA WC5 657FLE Fsdthe A

Meto A HAHRD ES AT 5 JA & Ut o]& W
gt o]s7F Ma=EA o™ 7t & itk Z12iA] Watson(2006/2013)
S [28 M-3eAAE BAZF 2o #HE 2424 HA F23
7] FoAE AFEAT. 2AE 7Y Fo & FHEE IR
FHEE AAE AAt=H, olwe] AA= FAEc] FAsIHA o]
£ e g5 olEoU = ©l 7losfioF dth(Harlen & James, 1997).

flo d

AG7HA e =o g FFeAY, TAH 22 A WA FAA
FANA A4S B3l shFE  don FAGY o]&4 W &#vl ofy
gt &84 BAMAE Tt T2 IEo2A StugdolA BT
ofH ok sh= HAFolty. 2E|al weE - shgdt HIEe] &F BA O WS
Hte W, HUtE AT Ve R A 24 & AA= AA

g uAE s $E 3
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BFAA A% dusrdtE 53 A 2l 5} sIg)
= BANFY EZ ot wAle ol HAHS AHsr] % FA o)A
9 B2 duuA @ @A uAEC] -G FAE &GS 25T YA
T Xt AEWF, FUd, AR Y, o143, 2017). wEkbA nAbaS
AA ] MAE Bl TAA £ w5 ouiet Ao dis) =R
ojgfst AGTL & A& VI E AFsoF doh =3, FAH LGS A
E317] Q8 mAFEoNA Ead HEAo] FAIA Uig =27F 8
itk WAFES] BAIE &% T4 AdysiHeEtE, AAE EAF &
F& Axote 1S5S APANEA & FHAA o]F AHsE AL A
o] BV}l 7M7) w&olth(o] A 3}, 2015, p. 40).

o] ;g-g ¢}

- r

f

ol
)
X
b
O
B
Ho
ftlo
Lo
:cni_',
B
>
ES
X,
(il
fo
o
N
1>
©
4a
2,
ro
N
i

gt X2 VleH At A HA Hddl A& Shulman(1986)°]
A wsA U§ A2 (pedagogical content knowledge, ©]3} PCK),
Ball, Hill, & Bass(2005)7} A A& 438t 14 |4 (mathematical knowledge
for teaching, ©ld} MKT)ol B|Fo BAINSGS 93 WA X2 02 A
A w4 A2 (satistical knowledge for teaching, ©]3} SKT10)S 71 s}
g AYATES AN EY. F A HolA = SKTel gk A3 Aol A

SAA ade oE9A uFa AsA FA} F, g AHdd iF




o] oM FTARFAM ny AHe Ad7dve A ou|E
5] Flstal, KT 74 248 #s|aa & Agd+E< Hado

B O

4 1 X
£
ofl
o
flo
Fo
_y
ek
4
0,
rr
el
(.
lo
i_{l
X,
it
S
N
off
ok

ol o

=

%0

rr

3
e =
tlo 4
=)

(e

_O‘L

K

R

_O‘L
38 §
£

u

v
=

oft
o

=

Ho
2
R

= B3 24 o|th(Groth, 2008). ¥ #H &, Leavy(2010)=
AH WALS o] ZFStalol| A H Y22

A Fde Svlske H Ae dEee &dT vk . o
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A AT

ojl#]gt I o], TAXLS ATFAEL 7|EY FEuFoA o
Fo]H & PCK, MKTS] £< nlglo g wAtolAl a3t 54 x24& 7
dslstaat AEstAT MKTE 88 A2 39 vHlags S3iA Ndst
d F AJAE, SKTE BAA A28 oflyg} MKTSHE Hla 7t o] &
AA ok FYu|g AAEESE =T 5 Aot MF A Ad5T Hpe} 2ol
AR Ackolgte BAINSEY HHL 3t TAE SHEA Ao|2H
B HZH ZAo|7] wiEolth

12. 3% 2% A4} BA a5 A4

AYAFAA SKT 7N@sle] 71 o] AFEE 52 Shulman(1986)2
PCK2} o] & 7|dto 2 w33t Bal et a.(2005)2] MKTolt} o] & PCK
= “Folol BEA FA9 stg dEE ZAAs=A olsidte AkA £33

&, o3 Ay Y] AT e AEH eAd, 2ga vtE

A= FA dEste] st ZHA AL e wWiAZ A Aol W = A=
Egsh=(Shulman, 1986, p. 9)" ®F9] A Ao=2AM, W& A4 3 253}

A2 FEEE A3e AAoltk. FEUE, U&(content)H &
(pedagogy)el2t= SHo] FAlol AxE7] W&o wA HEA S ZA 9
A A g Argstr]ol wl-¢ BEIF SHS 7R U

EA xS A% Watson, Calingham & Donng(2008)7} wAFE 2] A 4=3)
ANE Tl BA F9S Hdl wAtelAl Bk PCK(dtatistical pedagogical
content knowledge, ©l3d} SPCK) & &3ttt Watson, Cdlingham, &
Nathan(2009)2 ©] SPCKe] 84E5S FAIZH SR gRlstiat wAES
o7 AHS HAAZ & o]F <& N-1>3 o] WF3sstnt.
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<3 IV-1> SPCKE T4 8.4 (Watson et a., 2009, p. 567)

4l ofojrole] 214
- 7449 fEE AHdx e
- EA tis EA wkg

mlo

53 o Fg

stAyel we o4

- Spe] W Ege welelA oy
- AA e FAAS e W 1
- S e FEo) B o5l BAE

99 553 A B§

- shio] AAle] §e AYHES AL T4

- AR ARE RS AL AU 0E uhRe] ek A
S AEAER olaE Ao Bgsta FEL T4

B4 a43 gdd =olE B4

dutsl2 olrbr] §3§ o5 T4

- BAA mdEA] O AA AsE 2@ vz Aolg =2
- #d SAF otelHolEE A4

- Br(majority) 7iE S =T

o)

- ARe] BAE xF

- gokEel A7 BdS 53 4y

- 2o} A =9

<E N-1>9 SPCK 84 Z ‘A ojo]rjo]e] Q14l'x} *3}Ae] e o
Fe A g A el gk A4l gtk 18 9 5
T2 Mk &8 dnistE Yolrhr] 97 ol 72 SHA e o4
HESRE oy} ojol thak wARe] wehA tixE 8 7ghth(Watson et
a., p. 569). °|& FT&sIH, WA= HA ofolrol & QA e W& A
A Hlg o2 A9 “J%% qsta, RV E Ye A2 188t
o AEH} A & T FHE olFol wrtok Ik E3Z, FHCllA



ol BEH A4 e dubstsr] A7k A= GA wAE aEsior &

T2y Ball, Thamea, & Phelps(2008)= PCK 7l'de] EHo] T3] nl
7 Aol tid IRty FRS A= dH e OME} aF GFol
g 53 W8 A4 Zade gistes d AdeS FE3AHp.
394). &, wg FFS TS Al dad} RE TR FI AHE
TAH R gstr] AT THEEA MKTY Ade] 43 Aot
MKTE= [Z1¥ N-13} o] PCKoll Hls| Ade] 72 9 39 8450
F TAEHY dve HolA B dA7AEC] RS A7 FaT T
How &g3f gt

I} L8 K|A|(SMK) D4EH LYK A|(PCK)
(Subject Matter Knowledge) (Pedagogical Content Knowledge)
L 82t 2 of
Chst ] 4
e (KCS)
oSS (C'IICE}:) NES! (Knowledge of Content
and S|
(Common Content HEZ3}E Students) JEI.‘T; f!l
Knowledge) L= X| 4 H(T(CC{)
BHE A4 O 2 A0 _(5CK) Knowledge of Content
;l )3 (HCK) (Spei(lzl(l)z‘;.'ggoer;tent &1t w0 and Curriculum)
(Horizon Content 9 CHSH XA
Knowledge) (KCT)
(Knowledge of Content
and
Teaching)
‘\__

[Z1¥ IV-1] MKT9] F%(Ball, Thames, & Phelps, 2008, p. 403)
FARS ATFA

=0
G, 2o GHeEE EANE S0 A9 WE2

7&
Amsels Soit $AA A1, F&, 2 wge AT KTE
o] <]
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7H FEHAA bEd AgdTEE W8 AXS 753 A v
st& Ao = E/3 Groth(2007)7F ok Iv SKTE [18 V-21¢9 &
o] FstA A3 HlgErz A4S wiEgo=m Jigstdntal AWkl o

W, £3] vl¢shy 22l g7t SKT Adste] dAolgta AF st

[Z21¥ IV-2] Groth(2007)%] SKT T-Z(p. 429)

Wild & Pfannkuch(1999)~‘= FAA A3

A ALE HAFes 55 419 i}"l(/\} = -

7], B2 E/Fste AR vk Aok v 5, SAgAY stAS

o] AaLE o R g Zo]A R Burgess(2007)& WA AEA Y ==

TRl A oA nlalAbe] ARl ARG g & % SEAke] SAA A

I EFX 5 O A= AHeE
e}

-
2l oz = %n}%

HAHolA FATA=SS F

rTr -
:\o
ot
N
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MKTS] A5 wg3te] [O18 NV-3]3 o] SKT 7ﬂbﬂﬁ}i AN =3
o}, Burgess(2007)«= SAIA Atare] 7|vkE Fil A
S BAE tEAE A wAtA 2
Ad Zow SKTE BYFoaM, nAL A4
BAS O E SKTo 783 Aol

S 3L A (SKT)
vl-& A 4(CK) WA 8 A4 (PCK)
z R -8 Ul &3
F s | AZHA US| gy g | madl oo
A4 (CCK) ] 21(SCK) AAKES | 4 KeT)
= AEe B84 4
A EAA a3
g wolo] 11
TAA mds
At oge 8
g st mere] Ba
24 571
g 571
e

[Z18 IV-3] Burgess(2007)2] SKT T-Z(p. 34)

AFG7A FARLAL] A2 o2 A PCK, MKTS &8 FE &83 KT
o] FZE UE dFE At wAe AA2 wg dqFe A A
Jd FFE FAH 2 & FYY é—’?éﬁolﬁ‘r% AN (R A,
2016), A 49 AA A1E s SAnF AFASS wAA
83 A2 74 Qb0 FHRIAT 1?4‘/} olH 3 HITolA i F
W= 94 Aol gk A4 (knowledge of content and students, ©]3}

KCS), i’—’?—‘?.j o] ti$+ =4 (knowledge of content and teaching, ©]13} KCT),
& A 2] (specialized content knowledge, ©]3} SCK)e|t}.
5 Y& A 2](common content knowledge, ©]3} CCK)L n< &5 0]9)
O AFolME ALEE = A A o)7] WEol HHASE FHA Fe

aEu AEH FARSGTH BAH 2% 08 wes weyge A

u
L
H
e
i
&
i
<
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o7t ollet b2 WERE 2 Aol AUtk oE Bof, MY ¢
oA AFE uheh o] BA £ BAE HEA BAmKIA CCKol
199 o $AH &9 mFAHE COKe) AT, Watsn o

o

Of

a.(2009) B 5 ‘4 ofolfole Q14 s KCSE EF3t7|= st o,
CCKel & & A 2jo] A= ook Al%}% - 9}—5 SPCK = A3}
o mEbd FAnSe] SHoRA AFHE FAH Lo BHAM 2
83 KTE FoAAE FAZH o= s & a7t A

2. BAA A¥H FA ng A4

o] o= SKTol tish 7|l APAFoA FAZ ALY¢S DA
ol EAE H9st1, BAH &% Ee AT BF AL G
=4 WAL XA gk HPH #AHES ietoZ A A|ST},

21. BAA &9 FA ngF A9 #A

TAA A2YgS Oy SKTY 39 W2 ER/Eo] $EtH(Noll, 2007,

Gonzdlez, 2014). AP AFA=0] o] °
ol tig A 3 ARE nigoz gy
A E3F Noll(2007)9] AFolA &l

o] ollzt RE AHUdA 2T7HE ¥

A ~YE CCKE &

e
rok
Y
e
IS

Ball(2005)> “Stw w&E o|Fd A FroAY ZdEHE 3 A
71&" 24 CCKE Aot th(p. 13). Bal¥} Michigan A7 #HA42
a8k Qlla, wEkA o] EolAl CCKe ARF A4t 2 FE S
ZolAtt BARE AFolA BAZA A% CCKY AAZHQ dol
o 24 B4 AE SRIsATHA T BAA 42Ye A HR AnH|A
HE 58024 HYATHGd, 2004/2010). =, -8 AM3oA AT wS

e 1>
oft M ot

ol
==

ol rlr

7

-
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.
flo
td
g

X,
‘0,

d

o
fu)
ol

g 3 wlA, QB AolE, A, FAd A 5
PRES 93, 2A%I, AN, NBHOE FAY + ofol I

(Noll, 2007, p. 261).

a8y BAA AL SKT B3 CcCKe ez EAstA € 49,
A F 7R SHAA EA 7 SAYsHA "o AA, BAFH A%S SKT

o ¢ WFE vielnt Bye) gYgolt BAM sge Bed B
AT WE e YRE Bolrt ofel ofn FAEFE BHolA Fg

olgh= ARA, nlFF ofun|rh FojE o] uh. AR A4ty HEREE
2

|23} Zo] MFAR ol FAHY FANSE, FAAH TAMAE AA
A ARE PI 23 0RE $HE Fxde 2% T SARSE,
2 BAgE 59 udE g7 Aok 28y dxe S W&
I wKH FHANA BT wAA & SKTE 87384, &, CCK 7
2 BAA 2ol AU Je TARLSY AFes 243 HolA X
O HollA @A At

CCKe} PCKE 59 2474 SKTE Fx33d & A7AExn &
2], Noll(2007)> CCKEA9] TAZA Ao] RIEA PCKe mHZ o=
THEEE Ao] ofygta FAAT AE 5o, A nEHA g
7ol A& olFlE FFEuA gt 5AF ololtyolES AAsN U

i, ol oz Al AAE A ARES SHlEA o=
E.ﬁ]?(‘] 2~ OF

sAA AYE AL £ A, O dHeE FAF EANE #4

oA S Eo] HoE F v U dEd AFER oldT & yA #

THp. 267). ©|E A CCKEA Sl FAA £%7 PCK 5 ©E A4 949

o #AE [2F N-4 Zo] =23d + Ut TAF A% CCK=E
o]

ok A A2t o =
Aste A WA, A% FAVIE d3 25 Yot HEguAn S o
Al BHA A% 78 84AE E7IW Peer et a.(2007)0] MEH, &



SHH A%

&5 UE X|A(CCK)

a) YPHX Ol A S010] Lhsy O
b) THE MOIA EE5s £4 HES 240 0557
) HITHE 9l EH AH|KEMO| S5

o]

== =

d) HFAHOE EANY F2E

o
HE2he U8 Al4(SC

74
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taoh SA
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=

X
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ojn
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o
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9
pi

1 kA AR

=

Jolt}, whek ojm Abgro

A
al

E

[e)
[}

SER LR
hbel 9%

9

i

o
w

of &
FZoNA 78 A ARY

o} ol

E

a7} bt

[¢

2|

o
£
3

B

)

H=

ER
H] A 2}A|

1s

A 2&

]

A
fA

A& 84

171 o} % tH(Gal, 2004/2010, p. 79).
FAA A2

S

T
=

=

T

N
.fo_l

A

EERIER

oo}
4

K

1o

=]

F A%

9
pil

2ol th

A7

o] B33t A

=
=

314
Ar) Aol A A0 2A

3

9

1

AA st B=, T8lT ol

L

—

AnxsE 5
s AVske 8=
7HA]
| AYS @3] SKT Ul 842 CCKE
— 56 —

Zx
&

o

il =

=]

3 o

Smstel A BAC 74

A EAE FA

[13 N-5] BAA 2% 74 24(Ga, 2002, p. 4)
H| A4 Q

i

O

o

(Watson, 1997).

(Weiland, 2017). [238 V-5]l A]
oz zAF T

T2l
2



T ER7she Aol B§Ee AJAAC dE ojws ATt TAH 42
o] W& 9o wWd| stuFoAe FA g - 5S s 9
Buk ofygt Y SHAAE ¥stE F757] WiEolth &, $AH &
o2 w3 Y& A 2|(subject matter knowledge, ©]3} SMK)®4E ojujz}

3
=2
b
of
oSk

S mAH, A2 9o H¥ a7t EA8] o
A

o 74 242 FAEYUN HIE ofHn. webA wAke] A A7
gl AAol 2ad Aol FAA &9 o FAHe A=
B4ste 42, 53 A &de Axste 4 ¥ Angdes S
oA WAt o] et g AEed Aoz Z|gsiE & AT wAL
AR o A4e 2EFA dolE ¢ AAAAM A4S AFAAHAAY
A7 = st mwARe] Ade] A4l A3 Ao dFe mAVIE S

oy FguF ATFAES MKTY 39 84E0] fExe=z
2 TR A E(2015)2 ©]E MKTL T34
§3g vl ok 22y Bal et a.(2008)°] w=™ CCK, PCK
MKTE &lste F83 Hd<sd #olth. wela CCKE
Mol BEAZA Aoko] HIEA PCKE SPHoR FRIFAE Geve
Al AHA A4 57 Ao
Lo T4 #HAHY dideozA w

T A& Aste MEL Bdo] 54387 AAskA T
¥l =, Rowland, Huckstep, & Thwaites(2003)e] A4 AlZF(knowledge
quartet, ©]3t KQ)& 4 WA o8 949 JFS ol A4 It
FE5AEe 5o FASHE FAZA 2 A4S vEtRs Byo] ut
P9 Adelth KQe A4S Edi, W, 4, 3 o) Ado= nt
72X = Aol A A o] WHEE FFE B4 G

S
4 24¢ ¥ mdolth oleld WA wHE LAY Al ool

[
A

s
71

oft o) J
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b mabshE A Aol FEE MKTS 2] Sejolet A oA
WAAE Ao FRATE FolA 3w Ao B AL A7
2 ANGTHE ole)7} AR, W4, 2015).

gk, Silverman & Thompson(2008)-& S|mon(2006)4 4=
(key developmental understanding, ©]3} KDU) 7'd-& @83t MKT 24
S I 2 §AF A2, SMK7} PCKE #H3dEttE #HS A A AT
KDU= Plaget«] H]—Oﬂ_l A]—g].E 575]- SL/\X]._,] /\6 —1

71 fall =49 NFdo=A, olafe SHolA sy Jid st
THAA FAE AxdoF steAE medts HolA 9 Yrt
(Simon, 2006). Silverman & Thompson(2008)> [18 IV-6]3 #o| <
Aol tigh wAke] ¥ ol EA] KDUZF S A&

_‘_4

T ¥ o
ST

o K
i)
ok

T8 PFS Tl wrsHoRE Ao A=
=, o] }A S vHEFo A A JJ-—’F@X—*'QE
FAsHA "= XS AASATH
wFsHE 3 F 3 ofsfo] H|FolE H,
oz FAlol PCK T4 Z&olg+= A
o ol A1A§(2015)2 ©lE M

Groth(2013)= MKTS W32

c
il
N
rE
o
ut
o
i
3 = i
A §| 82
o o

FJJI

H KDU+= SMK 8529 43
Jo| Al a A2 o= A onm]7} Q)
MKTe] W&z IAdo)gt HH3y Tt

ME ubgste] KT F2E [2Y N
717 Zo] aokstgih oo MEM wAe] SMKE TAEE 840 B
Ae B% Kpuolth =@, AL sae] B oA wete DEAE

(decentering)® 7 A KDUE @83 f9 ofolrjolz MdT & &
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understandings)
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metA Hded FadAe] FEHSF X, X, -, X, & AZ o] Ay}
A v, I8y gutd oz ] S zdYME X, X,,
v X2 MR BRIV 23 5YA FEHESE UMY S, 488 54
2 FANAE 98 W vEAdFE AFYdE BdFEo] HAHE
2dS Aest= Aol

oy

lo
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58 RO oFoAE FZEAL HAE BT dolwHL JE 7}
oz BRI Yk 2o BAA 2% LS FAH JYBu oy
2wty gofoln olFojAE RE FAH BEL xde TAND
o) Aol e A Aol ol Fel AL oA YelEas A
Moz A7) AL Leldok T W faSe] EABT. F, o
ol t@ 4341 Adsst QAN oot EAH EAND 3}

o2l

oA AUE JuE A4 o, T3 SAHd ozl s153A o
1HE Q7 Utk

iu)
ol
==

2 2 oL SIAIM MAIS= A RRERRS| SHI= EEDEZF 1 km/LYl &

i e 208 UHECkD BiCk O SlMol M MATE A XISRH 25
2 gele FeiE ysi) m
i7 — ; b

hE ULFSs50] HHIE ZABIHLU, BHO|
4 km/LO|UCt A XtSXte| W S| mo| Al
2l 95 %0l ME|RZES 750zt

[ V-5 deluge MEdaes dAsts wds FA(F23E ], 2014, p. 165)

O

BAA ZAAE AL A AAAE &Aoo FoA = JNEH
HAo] ofet A Weto) A o] FojA = EEZF AA otk Tk, ol
g =83 AA o 7HEgH HIFAS FEY] AT EFEA dosiel &
2 MNdA HAe TAE EE(mode)oE ARSI
Bickle, & Mauldin, 2006/2008). 542 ZA|si2d A
T 7HA 842 FAEH JedH, BT 58
ste T BAAH BP0 E UFol AdAEE [
A @47 ubghHolof ok

BATA EE dostE F3 HIFES A AL ui=E

AN
b}

rlo
© s

& 7] AAA N &A
a9 V-6 #Zo] vl 7t

-‘?4% [+ V—6] T A% WgH gogoA 01%% XJE} %, =3vhe)
NEOTRE TR PO F &g 02X AT Jodtet= S
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HMA 2y Mol A AFS Aoiste BN 2

348 B0l oFolgee 73

oxersm

oX i L2rirkH
= —
ol
ol
e

S At steets, A4 2GR RE A
A& Exe] 294 HAHo] LEFHY F

AE vHA o T PJrtd & Qlojof

ady FARR & JHE ©9A 10] UE &Eo] A 1Ueds dH9F
o2 FHT F glxol, BEZRAE fs AA WA o] Folx T
o] JYFFHAE FHe= A A EVMsetth webA Pt HA o]
etz g ow HIAHJUSAE AGE F e 7IEo] WFshA 2ot
Kahneman & Tversky(1972)c]l w2, HEo| EfAAy F42 A
o] = '60:]

24 doJAE vMEoE AFEo] EH o3yt F o] F
T

an
9

Aok wasks 497t wed, ol @
Q o)

16) heuristice w7l “IA s oy A o2 HAHE AUt gk T8y £
AT E Kahneman et al.(1982/2010)2 Fa1dte], “heuristic’e] WHYol =2
CFHEEN S AFESTE e A E dEly AEAE SAZ mFo] T
@l A g 9ujsiy, Fode] WxHE AXFH Ao sMeAS xR
o o HEs HYgo = ALgHT

rir
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AA 7] s SFAZ] AEF ofeltiel: FA A (faimessy ] ATHp.
57). Eio| Qs AEHYEA e o5 wets onga ke
Aol Pt A TEHL YEAS BUHE J)Fe] HE ol
AENA Yehhs 3349 BAA ofoltels BE ARSA 5YT
N8} FolA e AL ol ot vz WL
£52 st BHY & Yohe Zolth FAH N WY
IEE ouwg o}olﬂoi A s T, A A =
22 AfFoEA JYEHOE 3T
T
A BANE BHAA 0P ousl BHHE IS A=
A4 AMANAY A8 Sl BAH myolqe] Jojme
AHE Aol TH ofoldold M MER Me Jrie] B
o] Ao Hol we} 7}%& lolth. W=, EAA maolqel qlelwEzo
AAANA ) AR SRR ABAE FAHNNE 5344 ofuE Ao
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= Aol g3t 201490 vl F

Hs olsista yoprt BAIH AYES s
g o] HE HAolgl & 4 Ath(Rubin et al., 1990). Ben-Zvi,
Bakker, & Makar(2015)¢} Shaughnessy(2007)% XX W3} ZEUEA

< A FEE olslstr] s FFUA olsfE oA of k= LAdole B
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e HolA AIARY 2
AAAS By Aol

AmgoNA 377 499 &
VY YolmHe B
o] k. 28 Watson(2006/2013)
o wEoA WY TAZF B Amel UlF wBA W7} s oo

_,d
N,
E=)
M

o

= e ]
ghe SHoA A &Y% F2 84EM gRAHE = A<
FA g AFT v ATH(p. 58). AFL A #Hehd wdd 3AHA
I AAdso o, £ TGS HFH R HItsr] 27 A A
A TAA el aaet. agal o] Aol FAIF otelyoirt
vt SSEACcE dAYHs doufolt. wEtd SAF ZANZE
S8l EES Axs] A 2GR £E tid AAA A=} F
A By Abolo] dA FolA FzAgste 2 BEFe BAE ol
s oF et

2. R Jdol et AApEAE B4

FgASH YW ATAS FIAN FERAL A% Fel, FAY
o ool U@ FANATS] BAE YO RHAW zlo] o]
chowen, 1976, p. ii). Tt BASIAY ole] Ade AAHE Az
ARECl L7shE A8A Baol os Wadgy] WEel(FyF 9,

ol
=
N
do

ol
=
X

kl

i
Y
m% o
oft

2014, p. 730), ATl FEO w8Z 2ooF R
= Oﬂ/\}x-l H1-D1- ﬁiE E]ZH){ i .é_g‘_ﬂ_ oh;]_ o] 7‘%
FEo] MFstE e A A S HFEete GAEE A

Al 8}l A

_C?l
38
o
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gudo= OL@H FES o] &3te ofolrolE QRO JARF oY 2
M54 YEltH(Tversky & Kahneman, 1971).
a3 JIFe A BES By Hola AARHoRE L& st
Th(Kruskal & Mosteller, 1980).
vt AR olm] ] Mol FE ofojrjolE AHAZ O
st FAlAS A= A3t 9}1?}. 1430 A oA = AT
= W2 TxoA HAT d AEZZAN<E V-1> FI)E AA
v ot oluf, 2AF tiAt FE &Rl o]2774A] "¢ o
o= HolA on FEUEAL S st A5 FF o] o]RFAHSE
< g AT E=IE, AR Ol Higol AAl HleA" tiileolv
H = o

2l
ol BlFoE w, FEXYS & dF 2 Ao

1o o

<E V-1> W #d A 8xAbe] Ay di) (AT E) , 12'3(1430) 8
° ). ©

2 10Y; 2714, 2011, p. 380004 AH<QIR)
Of 4l B} - BAL S =g Zu - z0 gl
2hA wich zhad ) iy 2hA whh 2hA uicl

el % (Rl | % |2l % |2l % |2l | % |2l | % |25 | % | 2= | %
4l = 21 | 98| 194 | 902 21| 98| 194|902
3% | @7 | 259 39.7| 393| 603 259 39.7|  393| 603
olal | A2 | 443| 79.1| 117| 209 443| 791 117|209
FFAL 1.123] 94.1 71| 59| 1.123| 941 71| 59
A7) %= 29| 853  5(14.7|17.076| 98.6| 236 14[17.105| 986 241| 14
b 1 6| 146| 35(854| 1326| 44|28474| 956| 1332 45|28510] 955
gha) = 17| 500 17|50.0| 4454| 22.2|15.601| 77.8| 4.471| 223|15.618| 77.7
== 2 35| 57.4| 26|426| 6.982| 33.3|14.013] 66.7| 7.017| 333|14.041| 66.7
FA= 51333 10[66.7| 939| 12.0| 6.838| 88.0| 944| 12.0| 6.898| 88.0
FA= 1 3| 17.6| 14[824| 75| 10| 7387|990 78| 10| 7.402| 99.0
A= 55| 775 16|225|36.262| 99.0| 377 10|36317| 989 393| 11
Atz 2 42| 77.8| 12{222[29505| 99.1| 257| 09|29.547| 99.1| 271| 09
723| 50.5| 710| 49.5| 192| 58.7| 135(41.3|97.742| 57.1|73.304| 42.9|98.657| 57.1| 74.149| 42.9
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RE ®RE olo|fols Bgeld @Ae &
sl A dElEe] 1EH ] tk(el 8}, 2016). 174171 Bxe] Ab3]
EA 5219l John Graunts SAMY Abdal 2o T3k 4] 2= niE o
2 SAE A9 e B FES S0 A Yok o B

-
AR F URE $7F Ao oy TAWR Aow dAA e

& 2
Holm Btk AAe EE ofoltole f84L S AFA S
A3,
GA AR 2 B G
%

3 s il
2 FHA FUAY ARE wEojUE HASE
=

AR olrE AUA 2@ FH9ee AAA Bk F, myve Ry
3 Asew Axse £3 /e A FEHA YU o AVE B
AT H EE WAR Py eth

22 YEEE TA

FEOELLS FE JMdel AdHHoZ A=l
Kahneman & Tversky(1972)+ X Eo] X T& g 7Hs4E Hig o
2 F98 o oE&ste & HA el ‘& =
H =3 A5 S A5 vF Adth(p. 430). At E 2t oigt
Eo] §AH] E A (quasi-proportionality) S &x.3}7] 9| $
H A E ZotE 4 AT

BATAA 2GS dExste 82 do] EHoE bgFoxA =

N

17) EE GAE WY BAE AVER 9usts B, 298, uAs, wge,
o143, JYS(2017)0] A 5 WA, A1 F5 WA, A F5 W,
e w W, ATH B B mAD Fe) A 0 wAE

st
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AZlE 1895 2912 HEolA HHA IS 3 ATt oW, =E<]0]9
EA A Anders N. Kisg7} ‘th 7] % (representative method)’ o] &} 22l &=
Zp219] ofolt o & At o A, ol B3t TS dEAS B F
UAEE dte FEZAL i =971 AZHE A TH(Kiea, 1897). ©] T
2 2599 FIEFH 2L Mot a8a ol &
#HQ AR THFOEHN, REZAE AFRAE B 42
Fio] sojde] wet I AHEE Y
EdAA MHA 1S 3ol dEZHY AHES A A3}
AElHA SATgA TREERAE BAZAEA TAHL
= 5 A THO Muircheartaigh, 2005). 18] 31 1924 o= S| W
71 E37F AAdEo FEZAZE BASA dAHQA AHE 2HA
Al = A tH(Hansen, 1987).
AAE ofstr] & IF

=1 ix
gats APHA Fooln, BHAYL AW Wy FuH %

Kiear(1897)= F&xAF di4

Sl AA e
3t

AA AT Holl A ¢o)7 Uti(Hansen, 1987). &, L5 ETHY A%
oz} BE go] o237 AAE ztE F UA F AFRHOZA, UET]
He| 5 TRUZAH A2 A FAStA HF de] woprt
HE= AZI7F AT = 5 %

23. §ERE T

Kahneman & Tversky(1972)°] W=, AHFEL HHo| TS Ux%
g JtEAE NiEoE Fud o “FEo R EAo] T v
AEr 9o E TE 7|Fd &} o]& HIE ‘X Eo| YAEE FHA
o] Ry EAS Htgste= A Eroltip. 430). TEo] YRAS AY
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71 1A=
2R B4
9% 4 gl
(Bar-Hillel, 1982/2010).

2710 Ak Kieg(1897)E AT Aol F#7 Ao
FEFS HAHAE ¢ I FASAEH, o=
Aozt THe It &, 979 ABAZES A AF AAY A" il
ATFATE AASA BASA e ASEA JYFE HigE U (FH
3], 2006, p. 54), ol s Yoyst= Qe AF YA EFARAYR 4
A gEAHOE QXY EYd FHs o A dvk(Kahneman
& Tversky, 1972). 18]3l TR ZA}E SAISoA &2 AT o=z
Z3o o, xR EAF Y 2347 9wl J Y e FA St A RO
A71 N 2SR T

d= 2H2HE FUAF A (Rothamsted Experimental Station)2] 27-0] 91
© Rondd A. Fisher= A3 AAA doJstE ZFx3 th(Hansen, 1987).
Aozt E HRstY EEAHE FHANIFLE FAF FE, 4F HA 5
HE Fd JIRE o] FJAoh. 18y 1930d
o SH7tAE oleldt AH|IE YRoA o] FofA = FE AT A I
&S FA E3YtH(Hansen & Madow, 1976). A2 19261 d0& IS W

E71H B 28 A gHoz Joumy EHzFel ¥4 A
olFo] F FF 7 A AHE AUl =9 =l th(Bellhouse, 1988).
FAT A dexR o] FAE AVl 9= FATA Jerzy Neyman
o] 193430 ¥W AHAEAF3](The Roya Statistica Society) 3] 2]l A
GEEY i =& TIESVEAAT. JdYFHA FHFHES B,
bE| L

3743 A3, BRFPS AARE w27 ojdun FAsEA YdoEF

4

of HAZET o FH WHolgte HE o]EF, AdAHoE HH
gk Zlo]th(Neyman, 1934). Neymand] =& SEXF =948 ¢
ZlWko 2 3R AEd gROTHE o]TojWl FEo T

= =
zBHoR O R 2EORA FBL EANASIAL shtel Wt

=5



Aoz Q2= tHBelhouse, 1988). Kruskal & Mosteller(1980)= °©l&

I “Neyman +<% (watershed)’ ol2t= £d S AFE3HA T
Kisg7} thE71HMS AASEY 18973 ISl 3] ooAe FQ =97}

]_
‘7S AFEE AJAQIE BEs)], o] & 1925\ 1Sl 3] 9jo A9 F8
== ‘dEVIHES A9A ALY ARJATE &AZTHKruska &
Mosteller, 1980). 2] 1930 o] HoAEHA F3E I #EH 5
FAA FE9 BEEE Aasr] A% ot FEFFH oleldort
Neymanoll &3l 8] TAA FHANA ZHHUAT}. YostE FHeE §
dE FEUEAAY 2213 ou|= o] AZE, HEFE A

Al =07} o] FolA i AV EAAL & A sk 5, mPw

—

& = Qe BAAH =77A Zopdl Aot
24. VIHTF ZE A
ARES A7 & FEo] ZAE xl v YT o & o

. Bar-Hillel(1982/2010)& 724 S iAo 2 o8 EAS
80% ©o]/do] EE =77} ¢ & FAF BE Al E3ATH

IR T -1
ot
El
N
(o
or
o

rr M4

ZAF AFA7E ofE SR ERA A <d>ol Fx3EE AFEES] A
FAHsH I AZZAE AASAT A A= 40089 RS Oide

= 1,000 oz gtk Fale o= FAHXE ¢ 4l
ol S0 =712 (Bar-Hillel, 1982/2010, p. 105).
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23 FEE A olFoHT. FASAEY =oos BN, FAA T
DA ABZAE AYAY 7B B 7IEEG 28 A7)0 F5
A Fae] wras) AATHAE, 2016, p. 53). ol H 3 HEA
Sk dkgd el AV @ AFdE blE v]a Literary DigestA] 2
A o 22 A THHansen, 1987). 2005+ W] W& A7]o] #E
Literary Digest#] 2] o 8xAl Ad= A Aot Aotz ©
3L, 2358 & 150008 RS ZARYE A E8x2A ATA
George H. Galup2 JAAE B83d] o F3tth o2 Qs ml=moA=
FERA Foldol tis] 3 oA AlZto] aNE 571 AFEEAL, ol
Q

EASGNN FaF JAE AROR | EH o] Yrt

¢

i

L

o

rl
£

'_\
©
w
[e))
rL
L o oo
2
2

o

REZAS} AFzALe ATt

o ol %"lﬁﬁoﬁ stARE, EAAES Ad #Hetox dERS A
o5 WAstE a7t WASHA Ho Ak AR OE G

AN Fe] Fisheridt ofyz} A=FA A (Indian Statistical
Ingtitute) 2] A2 P A2 Prasanta C. Mahalanobis® ©] 22E Aof3lr] 9
geFgt 23 ololfo]E A AlSFH TH(Hansen, 1987). 13y Z7|7F & =
S ERE o|FAX oF ATt AA Ao} viE =5d WE At
7F AAA HHA, 71ES] A5 @A Ao =R HEstEtr] oy &

OFFHU

g3po] HUTH o A7lel HEL AREA T AABOIA o FojAt
ERzAS Hgo] EATL AAeA Hor, MUY FRE F23
Eouebe mAshE Zlo] BEzACA el #A17F HUc.

REAEAL S YA Aol sl dF= 2on o F IES
Aol ZFdo] AE thE=tH(Moore & Notz, 2006/2009, p. 37). AA+= 4
A AAG ot et WA" Wstirbsdoln, Weto Ao wol
e 027 9% BAH A=E a2 A8 Exo|th(wild, 2006). A
Fo BEXE 8 A7t ARFE FEREFUATL FopA A F47
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ox
(03

Lo
m—l
N,

A A 7] wZol(el7d sk, AlEy], 2005), A OoZ WS &
2 8 ATh WM, FAk= 99 o] 9ol BlshE 9
= g gFo s dAHA Holus BFe sl 44
g 3 7IH= Bl Alolsofof st tdolth FAIH R, FA S
Mdshd el Eile] AA NSy GHIME Ao FEE + AES
=

o

b

dfof Rl24 A A FF oz ¥EE F vk IHA ZE=EA
& FAA FAHo] Aty Atz @ AJAE Hrrekr] AT
= (accuracy) 9t A = (precison)7t FEE o] 54g ZHolth A
A, ALE= Wol g Tdo] th(Stigler, 1986/2005, p. 102).

19374, "i3&om A7t FAHA mxoss AYES S5
Aol ddASe] ARH o HAA $FS sh=F T A, ol &

b 1
AR BARAE HAS

-

S

J

Ast7] S8 FEEYH ¥ FAL Ao F AAL e )

Aot vl=r A= (Census Bureau)2] 119 FYE F dH-= Liteary Digest

Al A5 4 < AT JQAR, AsEe
5

2)
= A9 = FEZEAL A o4
2 QAL SRIEANE AFE 08 o] FojAH A=olA £& B
Hz o2 drolZolA | AZ|I7F HAT. Ao EF (convenience sampling)=
71Rko.2 3 Literary DigestAl o] o E2xALe} @], A FAN= 4AA
Mt A HOg gExFo] FEE F AEFE A5 73 AHE AF7I
u] Eo] A th(Hansen, 1987). A A2 Literary Digest®] o] o EFA= FA
TEBHE, Asa TEHE, AFHER T DALSA AFH ZAEF
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3.9 W 7HA 2R AE dnbdos ASHE B 7 Aot

3-1. 1=+ HojxmAe Atgelty. HojmAel thsl of¥A Azst=rl? A9
FHg o] e Y AE AYRA.

3-2. 2z= ATEAL Atdolth ATE sl LA YAs=rt? AT
ZH L ol & tE 3 AFE A EAL

3-3. 3x& AdE &8 w39 Atdolnt. AbdE &7 e thsl o€
Ast=rke A 9 TS ol 8F tE uf Ade AdRA

3-4. 4z doE:A ] Aol dolmF el s ofeA AAsE=TE? A
EHg o] e Y AL AYRA

4. T2 ELo g3lo]et

4-1. Jahma< 1, 2, 329 %3 A¥o] TGS Uxst= TES FE3)
3o Azt old Fost=r? A BEAt

4-2. Jahma2 MZ2E 3 AYS At 2= 72 wAbSe] datl# o8
S 247t 1A dA st AERAE AS AQket AT 6~8%do] g F
Ql o] gtwolE e 4o wAE Qo] 249 FES FE3HA HUT
4-2-1. o= A" FF FHAI?
4-2-2, o] L nXAE E=71?

4-3. Jahma&] Algo] o Aztst=71? Aal| Bt Tk Jahmal &) A & o]
2 duy A4S GAE oA9A vE F QST

[2" V-9] vl= 78hd CMP3 w3 ] BE XA #d A
(Lappan, Phillips, Fey, & Friel, 2014, p. 38-39)
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I FH wSFHAHANA FE JNFLS 10~118Md S o E St
WA DA 404 ThFoiR 7] wjFol] FEo| I3 hxo] Yt} vl
=3 A7)l o] FojA= Ao R olsfstry] k. ey [1™ V-10]°l A]
d T A%, ¥=Y T FF wHAA A= oln] TAFH ZANA
S FAAoE TREHEA Ry REH % JNd, AR A F5S
AABEL AT (EE S 2, 2016, p. 134). TE fdo] T8 wSHA
A WAHeE R YAE Fskou, AA EAZ EAHEL
AT 2N v FHYE 2GR} 2 fEdS JAE F I=
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By 2
A
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2. 98 pHoR TAE BELS UFOR FUW AEL dnA A A

g o2 xo 7] =35}e
3 7 Amo] AU FEES WwERA.
4, Gt gEAle] AFE u wE) R

[Z29 V-10] 9= 78hd wHA o] FAZA ZANE dd FA
(Evans, Gordon, Senior, Speed, & Pearce, 2013, pp. 294-295)
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oF 4ol 3 WA o] o]FojHTt EF I WP SAEE AE
stEo] AA == 2 vekel g, @4 DAlkey stage)ste JNE S AHESHA
2 Jje] shdolu AEE ol F MY GARE AT o] EAZ oIt
(Wﬂ & 9], 2016, p. 125). ¥, Y=o T wHIHFAA TA 92 F
. FEANA GFEA FTE ok%lol%(ﬂ?ﬂ@‘ 94 2014), 20137 9¥ 9 7117@
5—%‘ A 3 AEHAFE V|FoE BA F9L FEAAE thFAA AL Tk
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Today al citizens should be statistics consumers in our modern society,
and dtatistical literacy is therefore addressed as a goal of statistics education.
It is very important to identify proper methods for the teaching and learning
of datistics to develop students doatistical literacy. However, researchers
often define statistics literacy dissimilarly, and studies about the theory and
practice of statistical literacy in statistics education are rare. The purpose of
this study is to identify practical and theoretical perspectives on how to
improve the teaching and learning of statistics to develop statistical literacy.

In Chapter 11, | analyze the history of statistics education research and

domestic research trends. One finding from this chapter is the importance of
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discussions with mathematics teachers who practice teaching statistics at
schools on how to improve statistics education. In Chapter [, the meaning
of statistical literacy is analyzed from various standpoints in order to explore
the educational value of dtatistical literacy. As a result, | suggest statistical
problem solving as a learning element and method to be used in statistical
literacy education and discuss relevant implications as they pertain to the
teaching and learning of statistics. In Chapter [V, teachers knowledge is
analyzed from the perspective of statistical literacy, and | probe the concept
of ‘statistical knowledge for teaching (SKT) to develop statistical literacy’ in
light of the four statements below.

SKT 1. Understand statistical thinking as non-deterministic, context-dependent
and data-based.

SKT 2. Understand the interplay between the context and statistics based on
contextual and statistical knowledge.

SKT 3. Understand statistical justifications in statistical problem solving.

SKT 4. Understand the usefulness and limits of statistics when attempting to
teach students how to form critical stances and beliefs.

In this study, the concept of a sample is evaluated in light of the
importance of data collection during statistical problem solving. In Chapter
V, a didactical analysis of samples is attempted to determine what
mathematics teachers must know. This chapter includes an analysis of how
the concept of a sample has developed through time and how it is
addressed in mathematics curricula and textbooks with regard to sampling
variability and sample representativeness. The findings shed light on
‘statistical knowledge for teaching sample (SKT-s)' from SKT.

SKT-s 1. Recognize sampling variability and sample representativeness as
the basis of non-deterministic, context-dependent, data-based
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thinking.

SKT-s 2. Comprehend the relationship between sampling and bias in the
interplay between context and statistics.

SKT-s 3. Understand that both statistical bias and sampling variability must
be considered to explain sample representativeness.

SKT-s 4. Achieve harmony between statistical uncertainty and validity. The
concept of a sample validates statistical inference despite any
underlying statistical uncertainty.

Chapter VI presents an analysis of how pre-service mathematics teachers
plan, implement, and reflect on their classes through the transformative
perspective of SKT. Pre-service teachers with SKT recognize the main ideas
and modify the contexts of tasks when planing their classes in order to
develop dtatistical literacy in their students. Moreover, they used SKT as
pedagogical content knowledge (PCK) to provide certain questions and
employ pedagogical strategies for to bolster their students learning when
implementing their classes. By reflecting students' responses in these classes,
pre-service teachers can obtain knowledge of the content and students (KCS)
to help them anticipate students answers. As a result, a model is derived
that is formed by the pre-service teachers.

This study provides several important implications pertaining to expertise in
SKT by satistics teachers when these concepts are transformed and used as
PCK during their teaching activities. Lastly, recommendations are presented

to improve statistics education for pre-service teachers.

keywords : datigtics education, satistical literacy, datigtical knowledge for
teaching (SKT), datigtical problem solving, sample, pre-service
mathematics teacher.
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