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o 593 Ay £%E AW AL F7HEAY FHE A AT &
4= JTHFFI4E, 2007; Katehi, Pearson, & Feder, 2009). o]ol $-guetoll A= 2009
MR wEHAAAREH #8 wHel §FAALHETEAMS BHIET F9f - A4
S5 Axsta, 20189 =RE HEHE 2015 /MA uSHAH AT A= 743HH
2 AAGFY FFS T A - FH AAFE S Axst ATHEL &3]
<5, 2011 WS, 2015). =3 olE TS AT FAHRA Wtew HFolF
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thr] & 4=<(teaching to test; FH &, 19953 = A$7] Z2o HIlE =2 9
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& Wilson, 1999).
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WAkl FY BES AFFA 2ow GwE FFo] BE AT wHHRe] &3



&, 2014). olo] SUNAE LT Ao
Sefal s1Ee] JUHE AsE HABIA

£
= E%g}l(ﬂ%ﬂ@’7 <%, 201D, 2015 7B wSHAGAE A &shA FFHH 7}

gk {7t 7P stH, ol& flalAM= *Elif.ﬂ, Eo 2AEY Hr} 5 vt
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TdH stw A Al FQ FHFHILe WS o] ITHIEF, 2014).
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Brtet 2, F3P7te A Atu Ko sHugde
A gol o]l&3 wMAS Fi Ao FAFYH Tsel
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&S ARt Qo (Ed-29, 2018). 53] HTde AFHF/AV EYEHEA 25
FAME F8F7te] WASE ZFxstH wAtelA B & F3F7F AEdEs &
Tsta ot AE o], WA AHAFVIAE st AP IE Agsta A9
3l7] AsiAE AH A s 1HT AHAVIES 2Asta, S A
of & A2, 7|5, HEe E4& AYsle 3] g AHAFES ZAdsoF g
x5 AHVIEY B ARE SAY 7 v BUIETE Adeta, 9 A3E
33t AN A AFHTES HF ddste 59 HUF G5 sk KA A
3] 5, 2012). wietA HEtAbe] FAHIE HEAGS HE O 9|9 T80 wl-
AA 3L YTk

ey B AEuAE AR5 FPPILE AldcEte H olHes A
3] FAFIH BHAA ov] e FHFIIE AR o] FAAA &

A5, 2007, AaE, A28, A5F, 2005 HAHS, 2005 WEA, 2012
2011; 418, 2001 Alsbd, 2006, &8k, 2010, A2, HEs, 2014
2011; Dorman & Knightley, 2006). dl& E°, #3% w#e A¢ AAH &
et §7593 e d9o ik Br77t SR8 kol Ao shARE 2k o
xaete 78 FJ3 Write 1Y) ofeeH, 53 AoH FH9 Hrte ol F

o= ALUE BRAe, 935, 2017). =3, FHHILY] BlgEe AT,
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AUCEAIZ, 2007), 7t WHOZE ﬁﬂ A} FARC] s AFH<
HrtE AEsteE Aoz RudAt(add 5, 2013).
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Hog g EI3itt. dF dH AdTERE FE EA HU 99
g WALl AA(AAW, ALY, 2002, AAY, duls, 2005, A F
2011; o<, 2008, AlskA, 2006; 218, 2001, 23, 2011; =34, 2012), H7}
=™ 3E, AXH, Z4ARA, 2009, H7F EF AF FE(EWs 2010, HoF, 2011
HAs, AFHE, 2013), B7F A &3, ANE, UL, 2000, 113874, 2012; 4

ALY, 2014), =4 B} HP%A aHAAE, oldF, FA I, 2000 5 A
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L3} FH st

HetuAre] £ AwAd FE faixe WA wAEe]l FREE AY
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2 A HAAHoA = s Ho] #AFF A AT ofy g}t thFdt wHw K5 A2
(pedagogical content knowledge; PCK) #4849 TFA &80 875H= AL
Z BRyFE3 JuRIEA, 2012; A, 2007; &3}, 2010; Alonzo & Aschbacher,
2005; Bell & Cowie, 2001; Black et al, 2004; Falk, 2012). lAFe] HAEAH S YERY
= HZFA AxZ F85F = PCKe Y9k 21838F x4 (pedagogical knowledge; PK)
I w3y P& A 2l(content knowledge; CK)e] ZAFAZ A, PCK T4l Q40+ U
A= #st Hrt, AstusAA, #st wa A, B3 g, st A7 A4 9
7 P@rle| #IF wAbe] Ald Fo] ZEE thLoughran, Berry, & Mulhall, 2006;
Magnusson, Krajcik, & Borko, 1999; Park & Oliver, 2008).
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A = Aok Hel= wAre] PCKet FA4H7E A3 BAE AR A+-(Falk,
2012)0 wEwH, wAISS JAAHI HFAHANA FHstwSHA,

= EA}—-"J mr a7l AE 2 A 3
ol PCKol B3 448 w23 T AT 159 FAWs} AR Fabol
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7198 = 9l

<98 D Hstuirte] %7 ded P43 PCK Aol #A
A G7hA pdE #stwAre] PCK Adts 93 d=HEs A Ed, A= PCK
of #F FEI AXS ZrE YA wA w2, HE7F FY R AETt
7 Aoy MEY, AHY & Tot dn @ dAwAEA PCKe =
a0 g 2ZA =55 AR AFste WY HIZol FE o] F JYtHAE
< 5, 2009, EA 3] 5, 2010, =3, AT, AFEA, 2012, =H 3] T, 2012; k3
&, 2015 AeE, AEA, 2011 A9, &A13, 2009; Marable & Raimondi, 2007;

Roth & Tobin, 2005; Stanulis, Little, & Wibbens, 2012; Tobin, Roth, &
Zimmermann, 2001). o] H=e HstwAle] PCK Aol o] HAT AZHY
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¢ 2O Fod F AT sk 2 YReE FPPE FAAE NEE
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3. 479 A¥A

o] AT+ theH 22 AHE Adoh
AR, AF PIME AT FAAE g5 F5 FFuAE BRI oY, F=2
FEH AYe ZFes wAPE Ao FAsdn. =3I wAY] wF A, HF
& AY S AF FoRe wjAe] A H L& zo|7}
o webs o] ATt AARE syt AAY F5 AstaAtel tid By AEA
—’F%Ei %_‘HJ:@}S—‘:« ol @A7F A+

= o @AZE A webA o] A 94
&t7] ojy{oh

AR, AT 19} ML H7F #d F3e] sAdAe] 2 m
Folgouw A Ao 544 o7 #WEe Blojuw o
e F At Ow, A7 FAAe] JidA 54 9 W mE 9% AT T
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o webA Aum A JERE T A Sy W goly Bl 4] W
e g Ak AHER o] AF9 AFHE HE FHe wI o] dutkstste]
Mate d @A ok orl, AT N9} o] A#E edsiA vad & =S 2
& deE ddeR edT =AM FARIE AAE NLEES ST

OAA, A7 e 397 A2 Fde 9 Z2I9 359 A= F3e
A% FYPIE AA ML 155 23, F 4FHE HnF S AL TS AEHA
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4. 819 A9
o] AT AMEEE= F8 80159 Ho= v 2.
1) 388t %2 (pedagogical content knowledge; PCK)

PCKE «uF w &3t #)2)(pedagogical knowledge; PK)® w3} W& =]2}(content
knowledge; CK)9] AFAZA, nAY] AEAH-S Yelf= dEA0 A xelt}. PCK
o] FA E-o]A(topic specificity; van Driel, Verloop, De Vos, 1998)& 113}, 9]
ATollA el PCKeE 74522 w38 7F A 7fdbe] wetol A 3t u ALyt 2o
oF & HEZ A& ondty. FAH< PCKe T4 L4+ Magnussond Krajcik,
Borko(1999)2] PCK 74 240 w3 W& 2S =r13te] 78t Hrlo Bk 24,
HstuSHA ] B A2, H5 g o] #wIE A, At W&ol A7 A2
stAo] Bk A2, st Grlel #k Ad 9] 67HA = A ot

Q) FAFA 4337} (constructivist performance assessment)

2227k A2 Adelt el HEE vl % 9l
& WEAL, Y5 GIES 278E W YA

PO 2, 1999). oW Wbl ABA ZWe wejds THFH Hrp
F4ol e B7) v drNE A Obs}: 1% AsEe] B

Boh TEE BHS el EFHE Wr 5o SR, 1998)0] T UA

b o2 AFste £ARE FHFAH FAP oI

At o e

U

-

3) F3H7 AEA (performance assessment professionalism)

of AolAE Fearte FABI AEAL THFIH SRRt B A
BHOE AoSAth & FURske] THFH 547 AFHA P olNB
PO R o) WEF FUWs HAE AWSHa, G St YA o) BE AR

o

_13_



g AAHoR #4, A4, BET 5 At F° ¢ ouath SRR ARA
FAozE dumAe] Hehe welstel Bt g
AN, B7 Aol BA 2 A4, 5ot Ase] H5S 4 o}oar:wvu =, 2006).

4) A AEA A ¥ (principles of effective professional development)

Loucks-Horsley -5(2009)¢] A<t
Al ALY Mo A8 & Qe 57HA dEE 9v| gt
of dig BHHA olm A9 A, A =
Zlee Adsta HAHoE HE 9 qidd 7] 5] & *ﬂ%, T8 9 UE AwvtE
I A= 7139 AE, A st 5 =
=3

m1>
B
fu
>
£
1::
l=J
>
1o
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A 2% ol2H wjE R AAAT

1. #8wALe] PCKe} H7F AEA

1.1 PCK

b BT o2 ol e S1d A4E Bl nA AEAE, BAE Ao
AN Bl A AR AL weth IE0d A4S 2879 Azste
} A AT olH @

(1) PCKeE] 7

1980 o] Hell= HEw ALY Mol et wa g A A} wHsHA 2
Ao 8 o] HIskyth o}X]UP Shulman(1986, 1987) nAbe] A2 A2 2
g =97F wd WE A e wSTF A S A9H UASES AHEH,
T A ol WA HEA AA o] EAFT L FASAT ol & JNd e
PCKE= 9ul w538t = 2(pedagogical knowledge; PK)3# w3 W& =] 24)(content
knowledge; CK)e] AFA= Holdtt #3Atel nS38AF, nAE A ZE H|alsHH
PCKE YrE A ol e = A=dl, #&A= #8 A2 (CK HAE7Hol AT w
S2 Ao FASNA A3 RS aRFHOR OlOH/\lf" T Av W #g
A A BEZetha & 4 9 Wi m
T FAA QD #8E A2 gk o]srt REE & QUth ’5‘1]‘{ WARE Ao A
wito] gk FAZ Q] A Y8 AAH} wsA 2SS AFst stYEo] #45t
WEs aRH0E oad F IS = AR Ei T ol A

%

sl
ol 7T & Utk IHER WA= AR e w53k} AdEstE AR S

AN

4

Ho
o)
DA
rlr
El
Ho
Lo
o
N
1>
&S]
s
1o
>
.{
N
sk
S
N
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Adtia & 4 lor, o3 HoA Carter(1990)2} Gedds 5(1993)2 nlA}S]
PCKE *TAZQ #st HE&S S0l ol & A= FHE WHFPshe= o 28
Sk 220 o7 Aol bl v} T3h van Driel#}t Verloop, De Vo0s(1998)+= PCKE
CEA FA st wAZE BEAR A2 o' Aelstar, 3w FHe] PCK

B w3z A HolHA Fevhal stk 22 "Wkl A Loughran 5(2001)
PCKE ‘54 3 &l @3 A9 osl& F7] S8l AEH= A2 o2
Aolatdth. o] PCKoll FA| EolA(topic specificity) &, wALe] PCK7F &4
I e FACT FAEHE 540l Aee YWERdATh PCKY FA 5ol 2 wArt
Al HE "7#7} 0}‘/‘ g2 wiE 7tEX ok st AFdA AE T e od

borr

xS, d7AES PCKJ HAolv 543 #Hste A Eo] Azt st
S NS OYd foE5S AUEYHTE 9 & E9], Cochrand}t DeRuiter,
King(1993)2 T84 J&olA PCK7} EA 43 We Lo FAHALE 1
o Azzkgd wet AdE HyE 5 JoeE=®E wArt PCKE al(knowing) ©]
st Aol Fasttar ZFx3km PCKg(pedagogical content knowing)ghs 801 &
AFE-3lAth Barnet®} Hodson(2001)-2 PCK &Aoll Als]# w2 (context)] 7|9 =
7F=x3lM PCxK(pedagogical context knowledge)gh= &o1& AQbtstAth. A =9
3k PCKe] FA| EolAdS 7x3 fo% AtEA+=d], Hashweh(2005)7} A|<tsH
TPCs(teacher pedagogical constructions)= A<l wGers FAo] B3+ PCKE
omat, ol= s FAlo ek ALAH] wgss 9 WY APorRE U
+ dota dH Tk Mishrael Koehler(20060)E w53 & o wapAy Ada 7o
AR =0 B ooty AFE S dHU T AEE =79 8o WmEA &
Mo mEk ol thgk wAke] oot wsF &8 FHo| FQsal Az
F9] PCKe} 7]1&7%  A2(technological knowledge; TK)S ZA%3 TPCK
(technological pedagogical content knowledge) 70d & A|<tslATh ol<} FASH %
2o = Ab Kadir017)+ ®1#3 Aol 7id, 7ls 2 Ao i o) F shA
S99 HFAA AlnsESs FFste wSH Soll B wAbe] HIEA Aol 24
(critical thinking knowledge; CTK)3} PCKE ZA&ste] CTPCK(critical thinking
pedagogical content knowledge)E A|<tstth. o|9} o] B& AFAEL PCK=E

> m&ﬂ

N
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e A" tde 8o 73] A(stHA PCKY /MdS AARHS L Aot 3
Ak HAAQl o)w]= Shulman(1986)°] *| A|¢ket It 53}
A2 AAlgteE & EdAe BloluAe v & & th

oj¢} 2 x¥o g PCKe FAZEA =uWe] HeusAoA wAte] A8
el g4 xgz24 de &85 3 tHAlonzo & Aschbacher, 2005; Bell
& Cowie, 2001; Black ef al, 2004). <& E9], W3]F29} £A01201D= #3t =4
AN FTFH AL AP WE 2T wAHEY PCK AolE 480, dFE

(2008)> #stwAte] PCK F3E wAb AZA e EAS Akt =3, 1my
]

= =
o] Qo= thgt 3o A mAY] PCKE #4317 s A+FE°] #E3| o] Fo
Ao JokErAd s, 2003a, 2003b, 2006; A2, 2003; =3F, 11g9Ak, 2008; Keller,
Neumann, & Fischer, 2017; Loughran, Mulhall, & Berry, 2004; Segall, 2004).

T3, #stwAte] PCKE Adgozx T892 £ AEAS Fdstes d7=
ErstA o] FojA|al T o E Eof, ESH (2009, GAH I 5(2010), el <}
X3, 3% 21(2012), Marable} Raimondi(2007)&= Z+zb WEZ} A H wAEd Al
PCK SHAA S =& AFsts WED dAFs &8sttt =853 5(2012), A
o3 ZE2Q01D, G &AH(2009), Rothe} Tobin(2005)2 ZEA HZHS
283t FE2010)= NEFH A S FrrGHor A4 A=HS &8

[e)

[e]
=24 29 Bt @A) F¢ HEY B4 ERSIE Stk ol B

StalAbe]l PCK Ade 9% AE7F7F alAtel Al PCKeF #HE3 Ews XEHOR

fru
N
v
ol
ol
rlr
(K
v}
o
re
O
(@)
=
@
O
(@]
=3
(@]
=
=
—
D
]
=
D
wn
0}
=
=
8
=
2
=
e
=
oo M N o

$
=l A
< B3P, AT ZE, FALQIDLS A - AHA B ALFL &
4 o] 38w ALe] PCKE Atz shgdch.
= LS Jon shAAE HAE sdsts oA
wrom A, FAlo AFHAE AR FA HA FHE A

_‘|7_



(2) PCKe| 484

< At 183 PCKE md W& A2, duk wSsh A4, ws

A2, A5 A, 7R BwE A, wg o] @3k A2 A wAe] A4S

TAsHE 842 Hoth olF AFAES Shulman(1987)e] #|Alsk PCKe| 4%

25 BAsla, PCKY 243 99, FA8 %0 B3 AFE i3] 33
E0, Marks(1990)= PCKe] #4840 nd g AA% EghEojof ghrar

FA38tH 1, Grossman(1990)2 PCKe] T4 Q40 wSHAd 3 A2z ug =

& &

Aol #3k A AS xE3H T Hashweh(2005)= w )k 8o #3 =)&), w4 dek

of &3k A4, Sl A3 A, wEFHA| B3 A2, o] #I A2, Hrl
B3 ) 2]S 2% PCKY AL AE HTH
73t wAo A o]Folxl PCK FA Q4o #¢ A= Magnusson¥t Krajcik,

Borko(1999)7} th#o|tt. 152 PCKe +4d 84

B3 AFe 28T AFwAE AdFse wgshge fFRde Ao, g

W3, g 5 4, BF o4, B T4, 73 297 34, 245,

IA| 7HE of om tREY WAELS ME EEHETAE

HA o] Age dopa Bogth aea 3e wesge] A7 AFEe FASEE &
A

42 AEsHA B A4, Aol B A4

A

N
Hd

’

=
o]
H

ojf
rl

A<
%
El
-+
=
it)
=2
r 4]
%
A

~)
st Grlel #I A4S AdstAH. oluff ZF PCK 7484 89 845 A4
A=, A8 @rrel w3k A AoAE BrE WY B d9S ske 24 = 3§
At #u G BI A2 e 39 Qiole EA HAstuSHAGo B3I A2
I WG] 23 Exo] #3F A2jo] EJHHET Ao B3 Ao &9
dasos st s 879 ol wol Atk #H3F g kol I A A st
A TFALAE FAS FAEA FHst wI Aukld 288 5 Je mwy A=
(science specific strategies)? 54 FA AT 8&F F s FA AF
(strategies for specific science topics) .2 UFth o] & FA AL A /g
e dgE Zdee A, 2Y 59 28 d=d #dd #/H(representations)
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AY, &4, AEdEeld 59 Es(activities) 22 w4 JATHE 3).

 PCK

includes

Orientation to
Teaching Science

Knowledge of
Assessment of
Scientific Literacy

m

Knowledge of
Science Curricula

m

which shapes

which shapes

Specific Science Science Goals Dimensions of Methods of
Curricula And Objectives Science Learning Assessing
to Assess Science Learning

Knowledge of
Knowledge of Students’ ;
) : Instructional
Understanding Science X
Strategies

m m

Requirement Areas of Science-Specific Strategies for
for Learning Student Strategies Specific Science
Difficulty (for any topic) Topics
Representations Activities

<18 3> Magnusson, Krajcik, & Borko(1999)2] PCK +A 24

PCKe] 7IdS *& A+ Shulman(1987)¢] PCK +A4 8249 <19 3> Hln
stH, Shulman(1987)2 #&wS3A o] g A2 o] PCKe} 374 mAke] A2 A A
2 o]FE= Ao g HEAW Magnusson} Krajcik, Borko(1999)= ©]Z PCKe| +4
842 JAYAFTE HAFH Hrlo @ Aol AHFA nHEHATGE HAA Fa
gk Zpol 7} At

<E Dol A =93 g 238t Fo dAFAEo] F43% PCK 748 4F

d=so =z AYsAtHzsd &, 2006, Park & Oliver, 2008).
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% 1 F8 AFAES PCK #4424
B 2% mwE WA, EE %
B my T g amg ga P g Ty
Shulman
(1987) D @) D 0] D D D
Tamir
(1988) 0 O 0 0 D D
Smith &
Neale(1989) O O O b
Grossman
(1990) c o 0o 0 b
Marks
(1990) O © 0 O
Cochran,
DeRuiter, & O N O O 0
King(1993)
Geddis
et al(1993) © O O
Fernandez-
Balboa & 0] @) 0] @) 0
Stiehl(1995)
Magnusson,
Krajcik, & 0 @) O 0] @)
Borko(1999)
Carlsen
(1999) c o 0 0
Gess-Newso
me(1999) O 0 ©
Morine-Der
shimer & 0] 0] O O O
Kent(1999)
Hashweh
2005) @) 0] O @) O 0 @)
Lee(2005) 0] @) 0] O O @)
Loughran,
Berry, & 0] 0 O ) 0 @)
Mulhall(2006)
Park &
Oliver(2008) O O O O ©

* O: PCK 7484, D: PCKe} g4 nALe] A4S A= 84, N WAZHOZE AF

SHA &
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=
Hare 27 el THLAS TFAL U= B0 Bk wA #9 FHas

& L35t} PCKe] P4 L20) B Hols FUH7] o Hrkel A%, 2006).
PCK7h mite] AEA A2 AAE BHsE B F8% N =78 AFHT

e FAsk7] o AR, dZpol s aAke] A4 AAE PCK 74 840 whet

Ho® o] EASHA HY 23]y wAt ZHAE A AAL] AA Aol
A mEe Ropshrie oEed F dte AHE A7 = vHAvraamidou &
Zembal-Saul, 2005; Borgia, 2001). oJo] @& PCK #&H AFoA= o8d S-S
B3yl f8ke] PCK 748 84 Abolo] A4sa8S 1#stal, PCK 7484 Abol
o] A WA= 5FE A=xse FA ol thPark & Oliver, 2008).

dqeorr
i

2

o

i
2

1.2 H7F A&A

agHgol WASE 257 SslAE aFstest Wb mE sl .
_] =
o

A mEIAA FO - A WEE BRI o F FUH] AT ol o] Fo]
Ades Bk AFHL B VELE L5AAA ARk A £F
of 1A FHel gy WEelth mebd wAke] Wrh AEHE T WG BF
At HPHoE BAHe] gov, Yoph 7t £ wgAY AREE A7
Atk 2HB2 wAe B ARAS AP o8 ey A =He v

Fashh
(D) sy%7te Adst 24
SYBIE @A A SaTt A, AN el BE oA AHE 3
Loy Wad AuE A, A4, BEHE 35 o2 FojAkelAA F, 2004

McMillan, 2007). ojwj wAE o= e BHRE T A8 DA ANAFE A

owkgel o2 4ol A WA £, AN, HEY 5 glom watel o4
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A% =3 2o A HYeIA ol Ttk wrebA FYBIIE £ FEE Y
olv] BT & gl A ATHRAD, 2004)

WA Stz ofulsl F%ee Anw, ANAQ0DE BTt ofnE Al
A2 FESAL. AAE DEHYIA AR BEI drht BYHAEA B
St AoE, ol wEHYe BEo g G4 YALEL BUdE AFHA
otk SaolA H5E BHOoR AP ABPIL dRHO o) 7]
5e FYBOT T 5 Utk BAE A, WA FEE 5 @35S #Ad ol
Sol7l oAt AR LI PRE AFSHE Hlolth FAB002 2000E LA
SR e a4 B JuE B OFAelA AFshe]l 159 o)A
2745 W& w¥e FE O AP izt dokam Bk AAE wL
BAo Ui A Beel WaH FuE AFsE golth of BHAME BT
o Flsol AHFE B, oA Aol Waw An ATH o] B7A, 7%A
ZHo] B4 @3 wE AA] o) B s4A BANE Brkel Jsol Ue
& Bz

Popham(2009 mAbe] sHH7bE mA Wrkeh ARA Wiz PR @
A Bk LA A et 40 BE JuE ) 9
A, SRR 5 B OgAEe] o4 A4el Bad AnE 5
% W7hE omath ARA b AF m= A -5 wsle] Bl
2ol AY m: Z7h B9folA 2 stmel weH =Y P WAy =2
o2 9% ARE £ Brjelh

Davis®} Neitzel(2011) X3 H7F ARE &8sl FAo uzt FAyHF 7o

AT ¥

%

e Wt B4 GAE 9% Bk Jsols NS R BFo| B
ARE A3 ZASE 2, F7 Aol Wad e Adsis 7, el 4He
AEHE 2, FAL AWSE A, FAY Y ol Zolsh T =RsE 7,

= = Zo] dnal Byt geo s e 97 BTt
7ol 89 &} oy AIRE FAboll theh EAFolu AR, Sy Sk

=
sl HA HERE ATt

Holuh Axjel Bl AAE B A
o Y de Aol 2L

(evaluation feedback) =& a5
vl = ¥(descriptive  feedback)e]l Atk STk mEAE

lo
fru
LN
1z
rO
)
a1l
™
=
S
o,
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audience)= #13 B7H7F ok o Flols SHEE, Ee A9 Ee 17 &9
da w5718/ JAE g, oAl StAES] g FEel B} AERY w

=34 T AR Tyt A FRE AFsks Aol EZ, WAL SAE
A 5 7l 2AE 283 HUtE st I gl R

t 2% o] 53 A¥ Y
S3A7] A% BIE ANSFE A RS AT Wk R zFHn

1>

A% Awdow @A £ AL AuE IA =od I Tee
SA0l S 5 Utk 2ER sgwTe o] Wt AerT FashA oA
Ax Zle Bk ARE 3, A4, Bess wAke] ok BHolth wAake] Wb

242 A alshgolu s Hxe 24 # AH oRE BAT)
wEF E3E dolrE FZrHsummative assessment)e} SAolAl F =S A
3okl astEolv wsdAges Ay 93 Eow AAHE IAHTL
2 FE¥vhHanna & Dettmer, 2004). wA7} A EZFE
2o AERE 3T A= A FuRe g HF e
= A FERTE Y AT e

© Y7t A=HY IF7EE = 5 A0
st ol 1Ak Hrlel HAS 2ARE ¥, Bt
o} I 42 W@r7Hsurface assessment)d] Al 7FA| =2
%%’7}% AR B et Sts & sEe Z2AS] A% Bt
59 988 =

Aol o5E AAH WEL B o]

n ,H
=
i
1o

Sl Zo3 AR
Sol o3 Hr
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i
rlr
=
r <
)
)
e
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Y
%
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James(2006)= ﬁ‘7} =45 AeFoH Brh, FAFAH B AREEA Bt
skt AEFolH(behaviorist) B7h= St Aol 54 B wSHF o A

=
23e T, %W osE MY A, FFIM B4

g 3} g {Ae 71de
T AT WU HHoE FEYUte tgste Jidelth BEFod Wrt A<
212 B ge = AREE FAEY &4 FAst, wgdgel Ed &
B7ME A= Aotk FAFo A (constructivist) H7} B ol shgo =
=< F7] A% WrE, AR oilgt st AABoE 2HES T HUE Aol
+ i olsie] Aol 3k BIEEA FAHItel th&ske Mot FATY
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2 Hrt FA e 21 AAAH FIoAe EA4 A, MEdE TAe=E 3 HU,
g HAA AAE o F U= 337}0]1:}. AF3) &3 A (sociocultural) H7F =
A TFAFYH Hrke v R A7 -SSR T, AT HIot

o

A ARIRES mEsthd A ESA ke ARle] £ AlslH, B3y wWEgs ¢
A nEdvkes HoA FEET ASEStH WU 540 AL A 2xF 5F
Hola EYZQ S§HAYLS HYFE 713 E AFshes Hrh st st A 3
e A ZEsbr] 9 HAe =79 =58 AFsteE Wb 24 2E 99
o] #AHAA FANA =g BRI} AEE s Hrlelth Bt gAY =4

o

ot AAA ABAgo] o|FolE Wt LA H7) dEHA Bk, AT
AAE BIE A

ols} o] H7} Aol B folsh fHE ATAN w 224 TEAW, 2

Fagrte TAFA B Bl Sura

ok % glth ol Earl@012)e %@W7b} sheel 3
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|3l 858 93k % 7Hassessment for
gFo] & Bt &Fol HeE FFoEA
et oo s
FAH7LY EAE FAFYH Hrre EA] st AiJIAE &
Atas o] #g Hrh, Sl AdE o & oladlE + A=
H(James, 2006). o) w5 Aoz Ad g2 74
o] wAte} A, St e FAEHRY FSALS T FAETHL
to] Jgx A2 Ao FgY A4 FHE Fv =29
of H7ke] MU E FAHFIINAN HAFGIIE, FEFIIAA FAFIE
AT B A, 2012). wepA ole} 22 HIF s thyd WSl Rele w

o] W7k ARA FAe Bl & F ok
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Eo) s HA Y HA 2 ANE W BISHL, 1 B AAE AR
st B B0 o2 gelsach o714 s BA™ HA7) o]

g B3 FART + Qe bW A AR BAS] fFolvlsty Fas
AE evdth Aol shyo] A B Musti Ao| ohjgh sam

_p
El
Ho 2

L=l
=

kd

ATFAE0] Aoste FAH M= 50l Axske vl wel 254 Zolrt Q)

=0, ¥H 3199 FIHFIHE Stg A, A=, FHE BF £

st= WS B2 AE o2 FYsilal, WeT(1998) St 22 ALl A4

U HEE Ued F de g8 AU, Ess HEAY, dF

== 2 A3}t Brownd} Shavelson(1996)2

& A87F AAE T AA, FAAH] S-S o]FEAAE F U+e

527, HAEE FAHJ] A AAC o A a4E ZEE HUME
4
=

&

st olgd Aol FARTte] EA FolA f3 ZUL B3

2720000 FAF e A8k Ao Hg, AEH g A, Fod, 7
gz HE, gAARESYE 5 S gt 58S FAHoz Hrlske W o
2 Aojsta, FPH7 HAE A A2E 85t AYDA
= AAH] BAE #8hd Angy g7 AFES AA A=
A’ 2 ALsth Oberg(2010)= F3H712 £ Frks o

4

B7F FEieta FASAA st HERA, e, 4FHE =

A olgel HE WA o Fysl Ptk EF, £ FAPI AAE wA
B0 ARE AAALA TA} ohdet AA FFeAA ol S&e HeAF
4 9 FA7F Hojop BTk a9tk Koh, Tand NgQOIDE 435719} AEH
B Mmse CHER ARG 6 A FEAM FASY A4 7Ee =
ot Bk = oSt oleld Fole LAl BEY 5 Ax W Py
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He Fxw Ao ¥ 5 dok
zf}?i Mehrens(1992)= g copuEe] WS Woss HRAA @A

B AEAel B FASE B WA 0 AR, huse
(1995 @A 34 ANRQlel A 4BE meistel BA FA Y Aol
o =AU YRE FSHE W7 P 0= gelsarh olUd HlgAE

E2S HR-CERED

Lo

ATAS L ANTo| FESuA e WL WYl S

e Bksk Akl
A 2o olnE AU oy goiF AdsAL FABIske] BHAY S =0y
o % Sol, Kand} Bulut@0l4)e FAB77L Sl Role dm & 5 At

A FHs= AEA HWrre] uiekd W rNalternative  assessment)El  SFHTH.
Adeyemi(2015)= EXEZ L Hrto| #g AFH AFE S WA FAPIME
Tdshe 3 7HA FEEA st T EEZY L U #AE =Tk ol
A FEF7L} FASEAY 22 9uE Y g9 Ao 9 FPHriele] #HH
s <E Dol AYstATHal {5, 1998).
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atemanve - yay pge Aese wzad 4 W @ A
assessment Abe) Hlerael Wt
~ ARl ofuzh el 2AG wE
wegee 7k AELOG AFE 52 08T Wt %7l
portfolio _ Al goA ® 3 W odstel o ojEsel W
3 IS A
AAT AE - Wk agel AA 4% sAD A g tel

authentic assessment H oA o] Fo)R = Hr}) E3% ALY
_ bRzl wHEgE gzl b
Z 2 5 o i S ? " ! oM FIF 7= 73
247} < FASE #HY) _
: ARHGrte 4AE
direct assessment - dE E9o], EEAS XIEHIMY F woate 3
FAgel obd BAL Fa) B e
27187k - ol= AR|Ao] o & 2= 9= 2~3) 3 7)o
practical skill = AFR Aol ofygt & F UE I3 719
ACS)E A= Bt .8 = 3y
assessment

A4 (T4 Bt
process (centered)

ssment Bhel o Ul MEshe B 9 3 s

Seldetl SRt FHHoR =E AVE 198do®,  m&H A
2002: A st ®3h Fz el FUE Bkl Tt £20 EHHOE AYHY
TG &3, 1998). 94 Shaeli 19969 A SALSH &% 2EStue] HLow
FARE AR HEE o, 19979%E 1999d7kA Ae] x, F, 15t
o) FgEich LR8I} BElE APk =9 wAS Fesa oo
2.

AR, viel AR Aslel dulsty] Sgelth Fus AgdAE wHE - A
2 A grlEta oldlste HRT AR B, Y, 24, 0w, T, FE
Sol 15 AnsY, AVl FEHA P SE5Y, BLHA JALE 5, ¥
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slo] HaAS A= A2sk7(recognizing) ©HAl, 71E2] Ade E75ta A=
& A S wolsol= UH‘“EV](breakmg) 9A, 71Ee] Ade AEE AdeE o
Aske W3k 7] 71(changing) &A|, FAIAQ AFE Al9-A Fstal ALdE sis
st aRlsr)(considering) @A, il HF S wiAL FAH R HUHE A8

A Zsk= Algstr|(planning) @A, A8 eSS HHOE Fr|= Adstr
(practicing) ©A o]t}

Furtak $(2012)-& fi}% dlek st A (learning progression) ©] &8 H7lol| A 8314
WA B AEA S A% &8 Aol EE AldStATh o] AtelE2 WhA
A (reflect & rev1se), sk o] Abar gk H(explore student thinking), MZ-& =7
A3+ A 3(practice using new tools), A& (enact)e] vl TAZE o] Fo]A it
2 T SANA wAE AR BrE AAE v, ARHs EEST
g7 SAlolA = St EE ALY BHAA sty el EA Jidel tigh
Azt #4, 7k dAA Sl YutdoE 7= UlE el o
| i3k ol & AT N2 =FE AL A3 dACdA =
2L HIIETE AMEStY 8% ILE Adsta, e Ads Sl

Aol g JuEMS =gttt AR GAdA = St wEAPFo wt
AbEete] (IME sk, W ARE v 2 FAseE A
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A138}7] ing at Student Work; LASW)’ &F3} nALEo] 7] 2o #g o
Al AEES gt =osle= ‘#8F xAKscience investigation)? TEHOE o] F
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A3 % 25 BetmAe B3t Wy Aejst A (AT DD

LA &

Hetw o] e ow Ag Fe FATY el wEH, FHES AR
21 #}3F AAe @ed] F85te Zlo] ofvg sEAHoE A TSI wAt
U e e JsagS 53 s 243te 8ol FHHR g F
e AXHZIY, HA3, 2002). w5dZNA FAF dgo] FHET] 93l
Mz oo st It Fso] FRbEojoF dti(Jonassen, Peck, & Wilson, 1999).
B7he stAe] A Aolu AHE #dslr] flste] FAE st sMshe ¢d
o] #A<lul(Atjonen, 2014), &3& AFZ ol AHS a738lH StF Fof FHA O
2 o] RoA = HMFA BA L Wrte FEAFY Fus FHsE u AT
TAFe] #HAAE FoAZ EA B AARve sl FAE MAsE
HA 3 ol tidk H7LE A dtHWinterbottom et al, 2008). =3+, Asiz A
H& 87%e %3 Hriek 28 AN SEES FeASE § ET e W
Hog Hrhrt ol Fojth &, FAFAR Hrke AX A4 FA W HoL
@ A7E ASste s AalsEoel tigh HUh, thdst B o] EFEHE
Hrreka & = AokEdE), 1998)

)
SAE BB HAR FH,

L, 71 F T Y HHoE Jrie 4
A8k, o= ELH] F el z2 9% A

e ’“%ﬂ st= ¥4 ¢)thHanna & Dettmer, 2004). =& 7}%
7I2 715 4 A THERY, 20132), F

T 3
2 37F ] = A ARl AT v, AP WA e
7

El

JEagst eme) FRael SHEel S HHIA A olHee AMsu
e 2

g AAER TAFAH Hrd Rt AP 2 4 ABack &
William, 1998). BAH b= 2 stae] 433 s2ol 9l Addoz Ady 29

D dF & =74 ugsts] A 355 4d9] 725-733%] AAE ‘FT5 HFguAe] 35}
B Aot A o Wi Beksta AT A
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S A FsteR FaJo] 222 FHS 2= d =0 At AgdFeAE ¥
RRbE S BE D47 #3t Ad ols® it % FoU A7) FEA &
F599 dr a9AAd AR RuHJY(EAHS 5, 2005 Shavelson et al,

old @ et A Felutets AT wHHA 0]? 2015 714 WFHAe o2

2457] 9% HhE A%

D G AETe PEe e B9 sk ool 4 AAE B B
A

NS A& o7 s ArHasastr|Ey, 2012, 2S5, 1997). 196 T
= &

ANE Fletes AT WA o® AgET . RuEATHEEE A, 2009; =44,
2003). wetbA] stal FAelA FAFAH HrF SAS 2ASH] flste HHE A
AeHe pAFEC]l AT 5 Hridd QAs M AESE a(dA
5, 1999, A4, EA 3], Hu<e, 2000), vhEA S FATH HFrF BHE FAEA
7171 1%k kS BASof (A, drls, 2005 B-2Y, HAE, 2014). A
T WA FAFH Prte] tiEd AAe VA e A HAAR FHFH
H7te AAlste A EY Aot &, FAFE HIb diste] da A=
WAFEE AA FHoME Ao 24& Fe= AFTH HIME AAE F Jeonz
(Thomas et al, 2011), o737 A Aol Ft=o] & 7HsAo] ATk IHE=E
WAELS FAFTA HF7F HHo g SulE QA4S iR o g ks HUF 9y
5 HAsA 28 sYS ZEFojoF & Aot

a8y AS7HA FWol A o] Fox wAke] #8F {rE Ao tiEd A4E o
AZE AR B 3 549 EAES BA AW, 2007, &3], &1
=, AY7], 2010, FHEE 5, 2008; 23X, o7, 2006), nAFe] Wt HH 4 W

S
M, S A7) B BEAoR BASE A9(%ER, 2005 HHE 5, 1999, 42
A, B, AW 2000, Ao, U, 20140 AFE ] AT o= s o
F3t I Aol BrF HX I i Ik F 437} A&kt AAe] dAd F
of gk FTA A HRE of7 BRI Aot =, , B9, AT T 2

o] B} A Bk BAo] WA Hrp PHe 2 Z‘d_o}ﬂl AgaheA], 24l

rlo
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o |7t Aol BHA dAz Bt HAs Ay WHE A B AdPs=A

gE FAA Yust pEsa ¥ 5 gl

ool AT e F5 AetwAEel Het Bl dehs Ao EPL THF
oF Bk W 2H FAM 2ASAT. F 5 @A 43 Bk AgE
A7) it mAEel AT WEAY A Hrh AAE B BA Py
ZHOE Whro] BAF F wdith GO, FAFE Wi F wAE
o AFe 2AEY] Al Gl BT FsHol B AFH FAR}
S AASL o] gl thstel WAL AFIE Bb AAE W BHR Py
ZRoR ol BAstL, B4 A%E 7 Briel AejolMel Assh vty

Bt A AE, 4 Fol wAY 3
7} Aol FEFS v £ AdeE WAoo R ASHHAJKAUE, A, 2014, A5R,
2005; 714, 2002; ¥FA, 2013b; ©]7d e}, 2003; Thomas ef al, 2011). T3k, H7}o
g wARe] QAT FAFoH Hrt Ao AHAH FFE vA= FeE B
A tHCarless, 2005; Sato, Coffey, & Moorthy, 2005; Tierney, 2006). wa}x A 1
oAl nAFe] i Wl FelA wAre] M, Sy, nZ AE, WUl #E us
A, 745790 A8t Hrins Adste] #st Grie] dejel AL 2ol &

7t 52 Zwol A Hlustgth
2. A7 ¥y
2.1 47 FoAA
A& A7) AYe] Fa5sn H#uA 925o] Ao Folstrt. wF AE
5 olste] ZAnAZ) 348 (37.0%)010 1, Y J& F Z4F A, AME, g

A 54 BolA B BY wEe WL A

= o
T FoAe] FAZA v W2 <& DI 2o
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<GEI-1> Aol FodRt aAke] w7

Hl 7 HE (%)
A 20 (21.7)
A
o4 72 (78.3)
=stu 43 (46.7)
EianATy
A 49 (53.3)
59 )3} 34 (37.0)
w3z A
59 =3} 58 (63.0)
. A} 47 (51.1D
HZ 9
AL o] 45 (48.9)
7t a9 A= 51 (55.4)
s A9 e 41 (44.6)

aA A2 of WAPF AF7AA AARA 7}
e BE HyF AlEE B Py 2HE FAA AAMIF /&= AT
oAnl HA A3, wAHEe] BrEe HA 3 e Este Ul dEES Ae
Ao vehdth oldl Wyl Bz wpge slEdts Hadl g olsE B
A3l AR ELA FHY YL A 9 HHo g AFYrtE B4t

Ir

FAEe A3 FFEe Fristdnh ge ETE =2 AASFAT o=, 7
g B@riel i wAES AFES A fiste] AAA AR 7]R(critical
incident technique; Shapira-Lishchinsky, 2011)S &3] 714ke] A2 =33
7} %ol tiste] wAbEo]l &8 Zlolgtal ST HIF A E Y2 HULY
X1 e B3It AA A A 7IHEe FAAe] RPN E5E V&S

=
o2 A7 ool 44e FAYoR %Y £ e 4 A7 FHI we 0y
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A AFo] AHE T Ao AU 7] wEoll(Gremler, 2004),
s IM}%QI Bah Asy AFS = Wﬁ%‘ o] 04?01] Zly
Z1

B mol 4, ARRT AT TAEAA 4 4BE

22 9 H, 1 AGolA Aol AAG Wyl BAw wye AM EdE

TAES FAFA #H3 PrrRS 2AEE7] $5ke] Jameset Pedder(2006)9]
Wed & 99 B ool Seuehe] Adge] 2
21(2009)2] &t B AA T

ot
=
ch{:
o
Mo
N
gBL'
ol
1

2 Agsidny. TAFA Aot PR QA Bael H3t Hrlel Aee Aol
AT @AE STl TS 919 Absyel gene UE BAS AT F o

aﬂﬁ ko] oyl ﬂfi}ﬂA} 3A& WFOR oul HAE AAEtI, Bl dF
4% SRS B, Setag Aot 3UoRNE 2

2.3 4 U

WAFES S T BAASIAY FARES SHS A &, #g Hrie] AHH
of thali A= 2457011 Bt 2.770), #3 H7FY Aol thaiA= Al 7HA 4%
HE Ho 12670903 H 147D AHbE &4 o2 st wAbEC] 8%
gk #3 @b At vYErd 534S 34 2RI IABLE FES F, Davis
o} Neitzel201Do] A5 vt o g2 Attt wAEe]l HE st 7t Ak
e 3974 =4 9F2l(measurement mode), <=3 ) (performance mode), HI
g2 W2(informal mode)®] 37FA] f@o=2 R3S tHWang, Kao, & Lin, 2010).
AL A ALEH7E Bola, FHe #F 3 FFoly A AAHS &

AN ot 1o
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© B JAFE FAsA ©
o WAL FEB 7L }Eﬂﬂ 7hA oF A7t A @ A E V15 A, A4
A, 04, 18-S Hoste] g wAbellAl 033" S Fo3td . o] % AE(GA/AAD,
5 WA AH(ZARANAE DAY, HF FACHAHA AL o))
ARG, 872 A5 Grrd FECHSERDE
t A8E AAEAT 13 AgL 5dS T[EL
=] 9 31(Stansbury & Zimmerman, 2000), 7-AF9A 3+ Hr}
A TS A3 G AA Ao FSUG30S VEoE FREISATCES 48
EAZ 93 ATFA /1A A kel =77} 30 o] Aol A
of 93t AHFA AL u}is}cﬁ 12 o]l Agoll= /9
AsHA AHEgozH old tig BAHo] rHs3cH(Clinch &
Keselman, 1982; Tan, 1982). o] AFolA= EE A 5ol tistd e =77 12
olfolleng ¢ HA ARE WA AL, Levened TEA AL 5o F
B4 7H9e WEek ek A$olis Welch-Aspin 4E A8tk g
Aol =7]7F 30 w9kl A 9-o= Kolmogorov-Smirnov 74 -<
]

2] 3l A8 AA
< AAF F o] wEIA| H£3 Z$ol= Mann-Whitney U A S AAste 4
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= st mAtel 8t 7l A

D H7t &3

25 WAFEO] AAISE e YUt Alge EAS BAZ AAE (F [-209] A A
st gt 2 DA UIsk ARE SRS =29y} AA 9 88.2%E A
s, St S S, 4 AW, s Ralo} B, st 4l Helw 33,
gt "o ti3t BA = oA 1A FY FEoE AR 4 QA
<E 2> AL AAghe 97 53
37 23 BT (%)
g FE 24 134 (54.7)
A At 74 (30.2)
z297} a2 HEzlo} 3ol 3.2
T4 A= 54 312
S =¥l ik 2 208
27 216 (88.2)
N g5 713 AF 23 9.9
e Ay -
2 23 9.4)
7€ A o) 6 (2.4
27 6 2.4
A 245 (100.0)
LR S
N Bgd fEe WA 5AT%E AAT g FE ZHo|AoH, FLA
GBSt 2o AAE ks v FROR A grde B A



7h BEA L alolth. S AW BHE AAC) 30.2%F AASFAEH, el fHL
= I3 B Ose A A4, #3 Bd 8o AT dESA A, 9
sFolut et Fobel A s A Fol AUk B, s Faloh el sy
o 4 FAE F4, g = g BFe BHOT s Ads 25A0

S Bokel Bl gRE 8g FE Sl S AW 9 FBR A

o
[o

SASE S FEAEI WEWMS FEas AW A 4%E A3
o B4l s Bk ARl obels Lol R shyel wst A st
514 AnE WESE] AF 718 AFE BAoR st 3 B BES @
=) =

F-gtge =7 283 o=n A )

A 2Eol HES HAY ZHOM OlshY 4 URSF ot7| flof HA 2 BN
of 7I0igh MefAS9 &g AL ZAfeh LIES HIE2=Z CHYeh QEjo| TR
A=E SO TESH SHYUCE TS TRE =1 LE W8 WEY 52 7
TR F& GIHE ot A Ao g U ZHE HEHIHES EU=Z ofd ot
HME E7t5tALE

AR Gl Aste Ade ARAT mAEY SHelM FYPlete
gole 24 @A AV e okl oA B 5 Y%l mAEC] AT
AP BRE FAFAA b ofd FR;AG ABIA olsle] daH}
g+l el wAM 4ol BE =Y Y= setsts Brie g 4aF
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CGE -3 mAke] w7 welel wE FHBI g ARl B SHEE ¢ 4
3 A3

w7 n M (SD) t e
A 19 132 (23)
A4 1.050 305
o] 4] 71 074 (14)
] Z=8w 43 100 (.18)
S ) 1.297 199
EE=S- ] 47 074 (12)
59 o]3} 33 051 (13)
24 A -1.60 113
59 =3} 57 107 (.20)
) A 46 099 (.19)
A= a9 725 470
2 A} o)Ak 44 074 (14)
B+ w4 A& 50 119 (22) 007 oo
s A Qe 40 046 (11) ' '
A3 0] A | 46 110 (.21 198 20
e F7ha &< 44 062 (.15) ' '
* X.05, * B AEEH 7 04, FAH7E 13).
v A, A, stug, 5y 4, A% s FAFIH B Biw ¢F
A WALELS 1

& FovstAl Btk e
=717k 30 wREQl AR wlel thelAe A8 A 3 Mann-Whitney U A4 &
18 Aol YATHU=663.5, p=.559). o]&lg A=
Zdell th@ Folu dsrb AT A e Grle] Aol 7S rbeds ovdt
o & o gk, 2012). v f‘é*éﬁéﬂ A Ad J7F ARIZE A 9
0% % vAA Fshe S 18D o), @3] F7F 844 1§ 4d< =
Ho= 37 #4d Aoy dsrellA —T“*Z«W B7He FAZ F As et
g 137 § $9 Aot
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%7} 9wy = (%)
] Aesy Bt 123 (50.6)
4 w4
Agd Bt 9 3.7
| 132 (54.3)
A8 G} 37 (15.2)
BuA 7} 23 (9.5
w2y Wyt 19 (7.8)
T3 0
R DA 13 (6.3
TEZF o Hr} 4 (1.6)
s9] P} 3.2
27 99 (40.7)
Iz P} 6 (2.5
=2 9y} 4 (1.6)
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= R=a s 2 (0.9
7] %7} -
5\_74] 12 (4.9
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ulfl stst Al Wi +YAE WO 2 T, 1Sstn nSIPE #e| LA
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< AAEE ¢ de B H7F =3 sk BH7F &0 FEE ol ‘:Lv"'%—@
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CGE 16> AFAHA S AgNA mALe )

73

3487k A A

To] 3 SHPEE 74 Ax
s v} 7 n M (SD) t e
A 19 184 (.38)
A 1.072 .295
o] Al 70 .085 (.24)
) Z3ha 42 036 (.17)
sug ) 243 018"
153y 47 170 (.33)
549 o3&} 33 091 (.23)
2z A" -.41 .327
e 549 =3} 56 116 (.30)
=r ) A} 45 067 (.20)
A=z 8t -1.382 A71
M A} o] A 44 148 (.33)
Bl B9 A 51 .088 (.26)
LA = 73 186
s B NS 38 131 (:30)
TATAA ) 243 018
st Gt 3¢ 42 .036 (17)
A 20 .300 (.44)
4 -.697 .488
o A 70 .379 (45)
) Fota 42 369 (.46)
s ) 16 875
158 48 .354 (.44)
51 o]3s} 34 .368 (.43)
w3z Ay 11 384
5d %3} 56 .357 (.45)
E9 .
) shA} 46 391 (12)
A=z 39 .658 512
XA} o)A 44 .330 (44)
77} AH R 51 .294 (.43)
Bk e 165 387
= B e 39 .449 (.46)
e EXOE! A 46 .380 (.45) 0 675
st 7t 2] 44 341 (44) ' '
* K05, H AHEEHEIY 04, 34H 7T 13D,
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A= t AR A3 A%
3 uj 73 n M (SD) ¢ D
A 18 .361 (.48)
A -.647 520
o] A 67 .440 (.46)
st 39 410 (47
v ) -.244 .808
158w 46 435 (.45)
54 o] 3} 33 .515 (.46)
w3 Ag 1.47 791
- 58 =3} 52 .365 (.46)
A-FE N
o ] AR 42 464 (47)
A=z 8tY .806 422
2 A} o] A 43 .384 (.45)
5 e A 48 438 (47
f;’f} o * 55 548
5 723 qle 37 405 (.45)
EEERNp AR 43 .535 (.47 - 023+
78 7o 39 42 310 (43) ' '

* K05, f B (@2 08, F4%7E 13D,

A Ax, A, HF g9, w3 FYy B3 34d us AP dAEY 4
kol thgk Aol FFE WXA Xhe ASE UERTh Fwe] =77t 30 7
kol A ol tiaideE A HAA Z Mann-Whitney U AR S BE 2 A
stR o, BE A Fomg ztol& flATHU=603.0, p=.312; U=768.5, p=.455;
U=662.5, p=48D. 18y Sug3 wAES TFAFZH #g Hrid gl wet
Me T 3?47‘4 7kl Wk Aol A Fofu| gk 2tol7} UEt=d, 43 Sl
ARE 158t wAREC] F8a wALRY FABIME A Fshe BlEo] o EkA,
AP AFET BFoA FAHAFZ At HrMH g0 =2 wAE FAHE
£ AFste= BlEo] ¢ =2UyT Sugel oE zol= I%ﬁi}ﬂ WA} Fstal nl

Ant AF 3B FARNE o Mg oo WHom Fgdels AFol
sl el Uebith B, TAFSIA S HAROIA ehd Ashe 7
7oA Hotel e wAke olalsh Ade]l THFelA Bt Mol Fastths
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BH(34.9%), 58 H7H19.0%), R1A17.5%), E15.1%)7F & HE&S A PO
o, A-FET A3 AdE BRuA(40.5%), TE(19.8%), TEZE 2(13.5%), 5 H7}
(AL1%)°ll & wAFES] A Fo] HUTh

Al 7HA Bl mASe] e Wk P F FEHOE BYY AL nu
A BAQY. BAES AR FHY 24 BF T AHHA APAEo| ol
FAlol tte] RA B/IE MBS, AR, 2005, RaA B A
BYE 2437 ofde B groly H3kA Foyye ERHOT ZHT
S oQm, g4e TaIs ARG & dE B TPAYD AR 45E
AEY FE Q7] WEOTHER S, 201D, HebA Fgel td YART AHE =
e 4F gzl BHA AP, BIA FHE ol UASE ATl AT,
2007, AR, 2008, RS RIA B Bn BuAel FEAW o] ATe
AE o] wWete] AN AT 4 3o

s, BN B Fols o FA6 tal SEe] M EANCES s
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Lo, Eo] FAlo] U@ 1A A4 olsF o JASL Koo I
0% FANIE e BHOE Ak olHF dvl BN Frhs ABY =9
AYe FESAA FAe] Eoo] Folsts el =gd AnHy JALE B
qo| YT FTIE FATAH Fle B 5 9

Boh 2X2 20| A2 F4%0 TeKQl 2715 HiEoR kaNoz Ue

Seio] @I etelg RSl oAREstE S3ol waALICh B wwe 1)

ofsl BRN(EE F Ol2 HE) BIL ) S8 A F4 0%, 3) ARl 37

S ooz o =2y Wl off So= WA

ME A FA) UE S ZHES o SelE EAYF o NaEs
4 5¢

A 5 e B H“%‘ olth. W H7} 4
=e(19.8%), B FA A4 BAY A B, £ B 5 BT BF A9 34
ol oot ASolt Hrleh WA MW AgsE TAFH Hrm

_86_



e
7F s
e

T 7
= o
7

b
4

E
a
L

T

g wE Bz
23t
37k
A
22

37}

FSOIA 7t

o

Zi=0| LietE

EZYe
AEX HRLFHOIM &

1Y

X

7E oY

SA A HIA
7ret7| flsll F=H d4F 7|

j

o

T

, 2012). whebA]
AgFete Aol FAFAHoE B8

o

=S

gl

=

A A A o] 3L

}7g ol A

2=

]_]:l

<
=3

o] &

=
=

Y
712 &83 4 9 tHThorndike, 1997). o] AFNAE ZLEZg]

Fol UERATHA 2

S} A

°

5

3
g

i3 212k Lol x|
3%

sl

Z
=
=

o

o
[¢]

T
T

o] %
7heb e wAh 34 o)

i |
I=E
=
-

J

A

J

o
A

Jtol i

:,1

a—% A Al XO-I
AYLIct,

o

5

ol Ak tha}

Mol . HeiA

1
.

]

o2 dx UtHvon Glasersfeld, 1993).

243

H
o

Ho

o R SRR

T
| .

o3 37
H(ER%, 201D, o AelAE

b

<)

A7 B}

oA ol Vebst.

(&)

FreaT

SR

Ay

)|
.
file)
s

il

ﬁo

0

__ly,ﬂ

=

o
ﬁo
)

Aol o

=

EE

%

o] aAEol
- 87 -



e AU 7] HEo g e

ZE2 B2 W IS Mol 0|2 R + AL WY fsf E9E Sof
Heg M stm, My IO Cfel 2% 3 AN My ZME YE= @
o (B2 £, £ HAES DAL ASHOR £3 BEGBN SH FX YL
Bl=S HOls S J|Ssi0l Wk Zutof vyt

" ZITHWilson, 1992. B8 Brbs A8l FAFe HoA 4 2t JEAE

BEG oA, %i&%% 54 ATHE Weo] RE SASdA £l

S8 Wb 44 A4FRT e AUe 27

Fo)7 Hrlegtn & 4 AHERSF, 2001). A9 o] oM e
Zr_

AA
d g Briehy] UF BHo=wt 2r] Hrt

8 2t H A Z tO] o{&st= of =2
= THSIEF oM ol FHUE, B g, 2182 52 MIAZLEE TS0

4 AE

AF [IAE 35 AetarrEol Gmels AAsts 7t Bohe dejeh ABA
QAP AFAA vehd B Foke AFE Bk BA Y S A
Ak, @Abel WA welel WE Aolx zAsdth

wAbEel AASE Bet Woh AdE BAS A, WA UREe F2 Sl
A Seme AFSAL el 28-S Tt BAe FAHtnts 44 4F, o
AL, Y FolE 23 A3 RV B9% YRS 9t Bxe FIYLE
WA ween, o]& Ao F8 W BHOE AsE Ao dekwh 4



g B4 stelA ool HE HENg AT A FAFHR
UehbA eggtor], maelA Bed JuE o
b FE vehhth Wb E SdcAE 99, HEd

o AP, BIA, =& BE F M FAS
H

7 Bk, B W7 5o MEA B pEe A AEHA Y e
e ot el wistel THFH Bk B BhF olshst REHvin B %
k. mAEC] GBIl So1E 3 ASSAW, FAWL TAFIA B

7hRoE A2 TR oulE AYs AR ol M-S gt webA
go o Wt A I ZEIHAA =
ste ARG wARSS FAFTRA WUk FoAdel i A A
AN717] A Beks =AY
P2 Tt A A vebd wAFES] #E Bt digk A
< BASREA, Ade N4 UEigd HrF 583 Y EYAUE g A
eyttt 745708 Hrtes AATS F e 7MY ABAJ] FARIE AFFolA
SHAEAA FAF7IE At §ET wAS HES AH A AREGE
i) Bl A FEB7E FAH o HrE HlEo] H &3
£ = &) WA ng gae]
A& ATt &, HEEY wAEC] AH ZAAE A &8A &9
oA %

Bk PEe AT A0E Uend B g SR

AgSE Bk Mnd W wASl AFsHe ot
Fold Bk AAY HolAw, 21 ZRAME o3 3
A BRI 2 5 Ak oA @ Ashe wAS FAFH B}

Ao glou FAFAH bt FoAAe dsidEs A3HoR osjsu e
AsAe ofudch webd FAFYR Brlol e wASe A2 olHE FA
A7) % wEe A&H O Jgelol & Bayol k. TAF
B AW DA FAHE AGSHE W g B O et ARE @AY
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A 4% 5 dv sstuAre] 387 A D AN A
Ueld= PCK #4849 54 (27 )2

1L X &

14 7] AS A E e AN SR A4 ATYE AT FLES
A A 5ol gl Bastth oldF ANH aFo] $3snA Feeol
A 71z BEd, HEd 2 FAe) ARWNE Aty s 15 A
Y2 7123 W] A% £ARAE =9stel ABHT Aok SFEA BB
Hel AN THE FEde FAFY A5wl /2 FYYte See] Asn
o s Ae ZAse BhEA GAE

A Al greR(aRA ], 1998). =5 AAF e 2o AF5A
@ M slew AT S wuwy F
Torrance, 1995). 1822 F3PH7}= J
AA eIt &} FFF 7] thk A A Z
FYPIPL FHoRE oyttt aey AT 1 A
oA F49 ALH7IY GHAR] A4 F5 oAFo] AT HUl HFEE ZAH
o] A=A

TP FAAFYHCR o] FofAT] fAM= T AAAAMFEH TS
PCK #4847} @A o2 &&Hojof rhFak, 2012; W34, 2012). 1HEE
THH7E AL AAHNA FEEHE= PCK 7484 E8 55 E4FOEZEAN T
Hrtel AL Hrista MAstE Ueks =5 4 Atk AF7HA SEvete] 3
H7F #9 A7t s399I A" 2A WA 5, 2013 A9, 2007), 3E 7kl
g wAke] QlAely &y EA(FAAY, dvls, 2005 oldF, HAI, dAHSI,
2000; EA-H, HS7, 2002), 33 7F A Ao mE AHE FHEEE FE
3], 2010; ol+t¥l, &84, 2007, FFH7F A5 NHAYE, 2013 A3, dAA,

F

2) 04? = a;uraﬂofﬂgx] 37% 214 291-299%:¢l H]xﬂﬂ ‘
T ;(Hrrr./ﬂs]- 7—101,
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AL, 2003) SOl thiE-Eolth. AT FAFIE AAAM dEhd= wAke] PCKE
A3 A7t Y8 o] o HAINE, wAFE] HYtY FAYIIE A E A KFak,
2012) wsARANAM e FHHF7 AP FLS E}Eﬁiﬂ(ﬂlfﬂﬂ 2012). wEkA LA
So] FyH7Le] M oA FHAHOE THsE PCK FAHLA7F FAAIAE
A Eath AT oA B mAE e s e 3t d5e w3

gk,

7 ARAE AL FATIH Bkl A Tofshs AoR e
Aol W7t ARAHLE @rIzkel BN o SR A&l weo] aTAT
B, 2016). =, @Al FAFA $ART} v e PN A E @

WAL Al HIF A ZRIAPG AF ok AT, S duuAENAE 57
kel ok ARAS 2E F A=F wsfof & Faygo] ok
olof AT MA&

A=E A7 f5te] FF dHl I AE9]

PCK T4 8249} PCK 7484 Aol & 5
B7F M AL W 24 B ooleltoE wWeHe 7 9Ae w‘ﬂ =79 W
&5 AAEA AFste FAS GAR Us 4 AoiES-$, 2002; Doran, Chan,
& Tamir, 1998). wetA FaH 1ol 7+ @A Bag PCK 7A8A9) 84¥ &

o=

Hol gebd & gonE AP IME culaie] FAR7 A% AP AR
of T4, FAS WA L olF 28 =9 o)A vhehbi PCK FAH AL 57
< 2439
2. 97 ¥

2.1 97 FA2

FREE 24 Agdstel Hetags shdel At A IR F, 5 T
22 AEe st oAl 89 79, ofatAl 19)o] AT olshtt.
AT FelAw 35hde MAF olfFE ol5o] AMuistel ATt FU AurHal
mAre] £EH 2 Aolr) o B 4 glor, 2d 5 ad asst dos
st 7122 nESE A4S 2ET 9lE Aol ng dumAle] PCK A%
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B7F #d e N e N ol N o) SE

22 4

* S S e, W8t

2.2 7 Az

A% FRe wFE 3N 3Fe] AAH o] RojFth A Foli AT ¢ F
FYH7} Agel BE asS AYstAh AASAAE A% Bk 2R B
M, Bk BB AHE, v FRBte) A KB BE A%, A
g4 A%, FAE, AR 1F AL HE AYstn, dFa AR S
Bk A =2el BAY B3 wate] FAYIL o)A F AT 19 FA TG
WEe Mgl o sbA FARI PP TR 5L TARA Aesh A
a7hsH o,

Ea) Fole 2000 AF et weIPe] Fow 13 et BA 53
gE) WSk W WelA @ A B $UBLE AEAOR Austs
o BE dulmAeldl 2%Fe Fom 15hd wdAs AEAE AFSHL BaA
= AvlEES FEstel AHY AMS T F UES AT FYBIE AL

T4 At A GAZR Yol AASH =&, 2002; Doran, Chan, &
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Tamir, 1998), 7 GAldAE o8] 71A $3H 7} ololyolE WL =E 31

FA BANAE 1 F @ JAE AEstel AAS FARs BAE AR

stdck. =, s stel Tz 58S Hotay] St mApsk sl Fashe

TAH] FEol TP FHF7E AL, StYSelA ATF TEA, B P

% A 5 AT FHIES SAATHES 1-D. 439 ARATE 2 199 o)
_é

=
WAE AR BER] SFHY AFE BE wE JSFHT o F T AP

- D f”lo ﬂ

b WlE O 2 30-50% Bk A4
sttt oAk tigo] EFES A¢ FHEAES oY 3FA Eol IF
B oA A A 2 S AEe 55

2 AL ARE oA RUTHE 1-2). 7
9 =ssgn

AR Fole 98 ALt 28 =o)9 4L
Se 498 ) 22 WAse] AT FARIL AYLEL 2P ARSHES Y

o 24 el @ 9ol bl xvu Bt AL 49F ¥ O 29s

A7t Az AL B ogRel 1 olfol UF WXL AT o F dulmA}
Teld PCK TA84 F Ao} AL BHL Bd & SouA 9t 2aF
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Wl e STl A AR BEE RH ke
Y: A, olw vgol ha) wHEolEte?
o (74 WA BEAE Lol HUA, 2t BF WE) o)W oW =E Fyu
QA AR FA L (FFA 715D WE v sy 4, P,
=9 9%, olf, 3P F 5& TAHOE AF)
« FYP7} ofoltiolE WL o, ojH L FE 1sMR?
e ofE ARE MBI Ane oW WG FHHOZ Hhtal
e PP AR e WIT Fro] ke?
AW N B @S olfE FAUTLR?
A Y o8 MY en, oRE BTkl
Bg e FART} ofolto} S AEsa FHFA Weo] YLha?
(T N FAEA IRE gl ue? aRoh FHSA e ol fE ol
e Q17ha?
Y 9 of® gol el olgAl $£9¢ B £ ol FE Foilvt
87
o ofoltio] FolA o]AL MEF olf FAUTR? (o] ofelrjojr} T
ooltjol B} vioka FEHE o] f-7)
e ofoltjel T4 BAClA oHRE M, /% T Holuh Algte] o7
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o HA PCK #4824+ 18R o, o] F 582%= 774 @AldA, 41.8%= T
Azt SAA UETh TFASE GAA T dARTS WIE7F sod PCK T4
S42F AT 7 SANA 7P Bkd PCK FA 848w #8 Hrto] #s A
21(23.3%)°1 903, A3t wg HEge A A 2(12.2%)7F #3F Lol B A
(10.6%)2] vl&%= =t HAstu A B3t 2 2(4.2%), 38t Hrlo] #HS 4l
(4.2%), A Tk A 2B 7%)2 ¥&L FUH o2 Bkt FA st dA YA 7}
%ol Yehd PCK #A884F 738 Hrtel] &g A220.6%o2 74 @A NE
= HSIAA T, FAE dAlo A YEld PCK 74 849 ANH49.4%)S 214|513

N
o oL I»

f

o

_99_



<E 11-4> 748 A AE AAe] PCK 484

PCK #4824 T4 A (%) TAE EA (%) Al (%)

Al 23 (12.2) 23 (12.2) 46 (24.3)
A 44 (23.3) 39 (20.6) 83 (43.9

A2 21 (11.1D 16 (8.5 37 (19.6)

Cl 8 (4.2 3 (1.6) 11 (5.8
C 8 (4.2) 3.6 11 (5.8)

Cc2 - - -

1 22 (11.6) 15 (7.9 37 (19.6)
I 23 (12.2) 16 (8.5) 39 (20.6)

12 1 (0.5 1 (0.5 2 (1.D

K1 14 (7.9 1 (0.5 15 (7.9
K 20 (10.6) 6 (3.2) 26 (13.8)

K2 6 (3.2) 5 (2.6) 11 5.9

L1 - 1 (0.5 1 (0.5
L L2 7 3.7 3 (1.6) 7 @7 2 (1.D 14 (7.9 5 (2.6)

L3 4 2.1 4 2D 8 (4.2)

01 5 (2.6) 7 @37 12 (6.3
0] 8 (4.2) 8 (4.2) 16 (8.5)

0/ 3 (1.6) 1 (0.5 4 2.1

G 110 (58.2) 79 (41.8) 189 (100.0)

* A ket ool Bk ANAL BoF W, A2 BUE 99, C Hetmsagel da A4

(CL 97, C2: W7} 23), I 78t wa ko] Bat AL F4 A 2 wah A,
K sheh Ulgol B3 AAKL A D ol&, K2 o8t g 7). L sl ek A4
L1 o/, L2 9 2, L3 57 2 30), 0 38 Hrke] #a WOl 54 3
b A, 02 AT B7 A,

et Hrtel #3 A2 F @rF HHAD AS, 7 dAdAE o' @t
WRle Z8gACl i HrE B Aol 8.5%(163), HrE Wl AR Weke
AESE B7F B AETF 21%43), H7F =4 9 ulH AAo] 1.6%(33]) e
H7E =4 2 ouiR Aol 6.3%123)), BrF W AETF

FEH HETF 16%G2)2 Uegth 7 AN =& Hles A
APE B7F B AL oln] AN wEel FAE A= YERA
A AR RAbE S T dAlA =UARE o ZhA] g U

e
=
T&e Azksta, B7F @ w2t Wb =A%, AR, 9 F
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9 % B3 B 58 Wolel o] FuA 847 AUD ol W R
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=3 8 F 78 duluAbe BYF 71E I FA Ao skANE B
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Zb A HehE RFEolRE 5 BV HRH EA49Y AFEES BHYEE SR
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3.2 /1 FA AL HAHL PCK 784 Aol A

ME A AL FAANA YdeERd PCK 7484 Abo] AAe B4 Aies <&
I-5>, <& [-6>3 2ttt 74 dAAE T4 dHFS F42=2 PCK #4484 A
olo] AAZE BAAIRH203], 87.0%), F-ASt TA A= PCK 7484 Alole] A
7F A9l YERGA ZUTH3S], 13.0%). o= dvlnAbEe] 74 dANANE 4 7
He Aty =Y o e 845 THFAAR, FAS dANAE A
T 7S R oE HrtE FASSHE W e, old 3o dolx=et |
HE = g7 3y 947 HAESEY] wiEoeE ®Belth

_

r

<E 5> 718 A 7 o] PCK 7484 Abole] Al (B #+9'2)

=% 49 T4 SA %) FAS A %) A (%)

A-1 4 (7.0 - 4 (17.4)

A-L - 143 143

A-0 - 143 14.3)

i_ﬁ;;g I-C 4 (7.4 - 4 (17.0)
=a I-K 3 (13.0) - 3 (13.0)
1-L 5 (21.7) 1 4.3) 6 (26.1)

1-0 2 8.7) - 2 (8.7)

K-L 2 8.7) - 2 8.7)
A 20 (87.0) 3 (13.0) 23 (100.0)

s A et Hokel BE A4, C Astmg el BE A4, L H3 mp A Be A
A, K T8t gl BF A4, L stale] B A4, 0 78t gbe] Bek A,
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GEI-6> 70 A 7B A o] PCK 74 8.4 Abelo] A (PCK -4 8.4%)

PCK 744 8.2 T B (%) FA S A %) A (%)
S ‘6D ‘ e
;5; ;}f_quﬁ] 18 (39.1) 122 19 (41.3)
;(;};fﬂ Pg;] 5 (10.9) - 5 (10.9
;%f;rgii P;I;] 7 (15.2) 2 (43) 9 (19.6)
$§3i§] Pfdﬁ] 5 (43) 122 3 (6.5)

7 40 (87.0) 6 (13.0 46 (100.0)

CA AR Ak B AN, C ARG B A, | JH S Aol #F A

T dANA e E BEE PCK 7484 Abole] AA(203]) & 90.0%(183])
t o9t @ Al B A3 AAHAT webd T BANA PCK P
& o] Al R F w4 Ao BE AAe FAUOE olFolzdy B 4
ek olwl shae] B AN WAL FE AU} F9 Mol AL
FgST 49T u e Fuiek F7), 4T £FS nesE AN e
o w4 A spadel Ba A4S @A PCKe] W4 A2je] A7
7} go] Yojub= o] wigAlslth(Park & Oliver, 2008). L&} o] AFoAE
A o BB AN DA kA A Fel2AS Ysled, 43

]
U SRAHE R 9 Yot A% 2 =qste FYolH dgHo= te

[ iolBE F
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2ol #g A4S AYstH thE PCK 748
2=9F 0474]5]” H] &0 l o gkt FHPILAA FAESANA AASHE AEH A
A HES BE FFY FAES0] ol + A=F AAsioF dkDoran, Chan, &
Tamir, 1998). 28] g AZFo|y Hr} AES FA|3sts dAYNAE SAEY
edely B2 £F 5 Al oF stEE Ao B3 A4S oE PCK 7488
ot ZEA AAE Favt ok mEbA oRimAE mg Aoy U WE-S
TASE W T B AAES HAFHom 1HY F IEF AFS ATk
g Zoltt.
3t kel B3 Al ANE HAA AT FAF A dERG AA PCK FE 84
9] 43.9%5 AAFFH SN E B 2 PCK 74 8490 AA Hl&L wj$ o
ok @A WAL A, #E FGrle] #& AAe F2 A we Hg] B A
2ol shagoll #3243 AAEE Aoz Yehg o= 2(Park & Chen, 2012), <
|nAFEC] FH7E 73 HAZAA H7 Ages £HE o st B4 us
%e B Het == sfoF & Aol
< TAOE 3 AAl= PCK 7484 FolA 7 vk
Z 1 AHA JNEEAFANE HFH Bt
Bt dAIGE)E BT AT HoE A
| Atk ole dHlnAbEe] FH o ofH
AFAA B3-S AAFRALY ol HAIHo|AL o =F
FR A FFoINSES gmE. A A AE WA
Z } 582 dAs)oF 3ckDoran, Chan, & Tamir, 1998). o]w] <jn]
o] 738} Frle] #e 2de HE A & IFS AT FEAFYHA &
T TATYH WUt 544 g &
L2 ol3|7} QFEHERE A GAAE dulaAbEe] FAFYE B 55
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33 £48 =9 #A39 PCK 7484

of Hl WALl =

= Aol et PCK A aaE

2 TH8E Aole] G

<E [I-7>3 2o 71

ol Yehd PCK T4 84+ 78t Hrlol] #gE A2 o] AtH48.3%). #8 ng e
of g x4/(9.0%)2 WE Al AT o] & B FAHS dAs} vlwste]
&o] IA #&sAh & PCK 748xE 74 2 FAS @A Bs=sAY
x5 =3
<EI-7> 2% =9 #39] PCK #4884
PCK 7484 12 (%) 2z (%) A (%)
Al 3 (14.6) 3 (14.6) 26 (29.2)
A 21 (23.6) 43 (48.3)
A2 9 (10.D 17 (19.D
Cl 2 (2.2) 222 4 (4.5)
C 222 2 22 4 (4.5)
c2 - - -
11 2 (2.2) 5 (5.6) 7(1.9)
I 2 22 6 (6.7) 8 (9.0)
12 - 1D 1D
K1 3 (3.4) 1D 4 (4.5)
K 5 (5.6) 6 (6.7) 11 (12.4)
K2 2 (2.2) 5 (5.6) 7(1.9)
L1 3 (3.4) 1D 4 (4.5)
L L2 566 22 566 364 10012 566
L3 - 1D 1D
01 9 (10.1) 4 (4.5 13 (14.6)
0 9 (10.1) 4 (4.5 13 (14.6)
02 - - -
A 44 (49.9) 45 (50.6) 89 (100.0)

“ A 23 Bokel @ AANGAL Bk PH, A2 Bk 99, C Asta s ool Ha A4
), L A8 @y Aol B8 AL FA A 2 w3 A,
K: 78t hgol B8 AAKL Y 9 ol &, K2 78 g7 34), L
(L1 9704, L2 W 52, 13 57 2 Fu), 0: #8 @rbo] B3 4901 A5 7

(C1: A, C2: B7} &

7F A%, 020 73F9# BT A

set Grhel BE A4

.15] 7]. HL@(AD o 7]-
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24 Bl i m gase ol e kg 4MAR a2 23
g Tl g Bl uEf AYazq GEéase wiIl fema
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oo PATYA A4S AT AUAY, 28 o] HHoAE A 4L
AGHoR g 2USA BdA ZaAT 12N dquni CE O =
As2RE ARY SUA EAZF Atk AAL wgrAw, Ao HA7h oA
o Fujeh FolE o]Zolw 4 Y TL WWolHT AzEE 22 =o| Fox
APe UASA 21 BASHTA Stk me 28 oA T U] AT
om THFOlA Zuel AL ANT = Ak BAVIE 2AT Bast A

s, 28 =9
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o) Yehix et B 4 gl

(F -8 =¥ =9 #A4e| PCK 7484 Atolo] dA (T 7+F¥)

=g 43 12 (%) 2% (%) A (%)
A-C 1 (14.3) - 1 (14.3)
27bA PCK A-1 1 (14.3) - 1 (14.3)
A 22:0)
- C-1 1 (14.3) - 1 (14.3)
[-L 2 (28.6) 2 (28.6) 4 (57.1)
7 5 (71.4) 2 (28.6) 7 (100.0)

* A et gokel @@ A4, C Astmg el #@ A4, L H3t wy Ao Be A
A, K 3k ggol BE A4, L stel B A4, 0 F8t Hrbel BE A,

<E -9 =¥ =9 #AH9 PCK 7494 Alol9] dA (PCK T4 84H)

PCK 74 &4 1= (%) 22 (%) Al (%)

Ast v-& PCK
TRaLe] AA
Cel t& PCK
TRaLe] AA

[¢} & PCK
T840 A

K¢} o5& PCK
THRLY A

L3} & PCK
T8 Ae] A
0¢} & PCK
TAHLAe] A
Al 10 (71.4) 4 (28.6) 14 (100.0)
* A 38F Hrlo] B3 A2, C: Hstw ol B3 A4, I A8t w4 Ao B3I x4,
K: 38 &ol #3 %2, L: Aol B3 A2, O: 33t Hrlo] #A3F 2,

2 (14.3) - 2 (14.3)

2 (14.3) - 2 (14.3)

4 (28.6) 2 (14.3) 6 (42.9)

2 (14.3) 2 (14.3) 4 (28.6)
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et al, 2008) WA= THeFdk PCK FALAE &83ls 58 #8 oYzt PCKE 5
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A 5 A FAR AR T Z2aPo) FAF ol
sistmatel 8%t BAl A FRIH THE PCK
THeA 9 dA9 54 (A7 DI

LA &

HeFa Ak HEAd e A 7 AR Y Rl wE Astw o Wk}
Ao A WA Q@ Aolti(d A3, 2003; van Driel, Beijard, & Verloop, 2001). mA}¢]
2 A4 AAE HEtdl= PCKe ALY AEAY FFs ESHE ARo|BRE
(BA+ &, 2011 =88] 5, 2010), st Ate] PCKE AEstr] 93k degke] A
| o]FojA 1 Ut wALe] PCKE I FAHL84AE E&stAY T84 Aolo 4
ZAES Fe 52 ALY & JtkAydin & Boz, 2013; Park & Oliver,
o], B3 PCK 74845 &8sl g A &5 25 dHluw
Aol PCK AMES EXg o 24 PCKE A7 o= wE}‘r}E}(Beyer &
Davis, 2012).
}st HrlolME= PCK TFAHLAo &S FTadd (e, 9A4g, F&E
A
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]:!
L

1>

2016, =313, 19 =}, 2008; Falk, 2012), 53] A9 52U Foirt H42o)
Ay, Bo] 5 Y3 Wyoz o|Fojx = FyH7F AN E Tk PCK +
AWAES oz FHA

240 FEo] v TasIt oI WA H3
BY7t JaF &5 FFak, 201294 Stal AR FFHIL Gl vEhg
wARe] PCKoll thet A(113d, 2012)7F o] Fo At &7k alAke] BF7F A4
D7)k FEE7] oH-B2R dRlaA DAARE AEHZ] w5o] o] Fo|A
of Jth= BAoNA ov] FstwAte] RHIE A T sgol M yeRbd PCK
dase B4 B4 47 1= JPHA. I 23, gulnAbse] s3E7E 3
Al A AAANA LHst= PCK T4 84 et F7lel @3 220 HFHof 3l

[o 4 o K

3 AT M FFostu 53137 385 47e] 505-518%0] AAE FAHFIH FYHs}
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(PCK) 74 a4 9 dAle 547 o W&S Bt A74% A,
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ZRHe FAES AFHAL. TBE B U AENES I e 7159 A
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o] ol Hdo THde sl #AUIHE FHSAHe|2Z T, 2007 A&,
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A WAES QWHOE B Bo} gel vs) TAFH Bb Bl By of
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28 ol oAHFH S5 ¥ 5
. ) A 43,
o] she wx w ol U@ wALg saje] o o | BE 2012
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3.1 /E A AL #AHe PCK F4H484
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FAS BACIA Uehdth T4 BAS PCK THLZ FolAs whet H7H10.2%)
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< M-4> 78 A 7 #g o] PCK 74 24

PCK #4824 T4 A (%) TAE EA (%) Al (%)
Al 13 (6.3 25 (12.1D 38 (18.9
A 21 (10.2) 46 (22.3) 67 (32.5)
A2 8 3.9 21 (10.2) 29 (14.1
Cl 4 (1.9 3 (1.5 7 @4
C 4 (1.9 5 2.4 9 (4.9
C2 - 2 (1.0) 2 (1.0)
11 19 9.2) 17 8.3 36 (17.5
I 21 (10.2) 18 (8.7 39 (18.9)
12 2 (1.0) 1 (0.5 3 (1.5)
K1 9 (4.9 4 (1.9) 13 (6.3
K 16 (7.9) 6 (2.9 22 (10.7
K2 7 (3.4 2 (1.0) 9 (4.9)
L1 7G4 4 (1.9) 11 5.3
L L2 17 8.3 5 (5.4) 14 (6.9 8 (3.9 31 15.0 13 (6.3
L3 5 (5.4) 2 (1.0) 7 (3.4)
01 3 (1.5 12 (5.8) 15 (7.3)
O 13 (6.3) 25 (12.1) 38 (18.9
02 10 (4.9 13 (6.3 23 (11.2)
G 92 (44.7) 114 (55.3) 206 (100.0)
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L1 o, L2 22 5%, L3 57 2 F0), 0: #8 Wrhe] B8 49Ol 54 7
7} A, 02 FAFH B A,
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5% 49 T WA %) AR GA (%) A %)
A-1 2 (4.3 122 3 (6.5)
A-L - 2 (4.3) 2 4.3)
A-0 122 7 (15.2) 8 (17.4)
C-L - 122 122
274A PCK C-0 122 - 122
T L2
=3 I-K 3 (6.5) 122 4 8.7
- L 5 (10.9) 3 (6.5 8 (17.4)
-0 2 (4.3) 122 3 (6.5)
K-0 122 - 122
L-0 - 3 (6.5 3 (6.5)
A-C-L - 122 122
A-1-1L - 122 122
A-1-0 122 122 2 (4.3)
i pck AK-L 122 - 122
FH8xe]  A-L-0 122 - 122
= C-1-1L 122 - 122
C-1-0 - 122 122
1-K-0 122 - 122
-L-0 2 (4.3) 122 3 (6.5)
22 (47.8) 24 (52.2) 46 (100.0)
A 8 Hrbel #g XA, C HEguSHAH #AF A, I A3 wg A #I A
21, Ko 78 W&ol g A2, L Aol 3k A2, O: 7 F@rtel #k Ad.
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GREII-6> 708 A 7 38 PCK 74 84 Aolo] A (PCK 74 848)

PCK T4 824 T4 A (%) TAH 3 SA (%) Al (%)
;;}pii pocdg] 9 6.0 13 93) 25 (17.9)
%2 ;EP%% 2 (15.7) 14 (10.0) 36 (25.7)
;;};E;] Pg;] 8 57 107 9 (6.4)
;j;rsii Pg;] 15 (107 15 (10.7) 30 (21.4)
$§31§ pg;] 15 (10.7) 17 (12.1) 32 (22.9)
A %) 72 (51.4) 68 (48.6) 140 (100.0)

* A Bt Bobol @ A4, C ASagAAo] B A4, [ H8 w Aol Bt A
21 K: ek ol #d A2, L: Ao I3k ®2], O: 3st oo #A3 2.

SAEE durd, 7 dAldAE H8 wg ke #d ANE FALE
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<E -7 238 =2 A9 PCK #4884

PCK 74884 1% (%) 22 (%) Al (%)

Al 6 (9.2) 3 (4.6) 9 (13.8)
A 9 (13.8) 5 7.7 14 (21.5)

A2 3 (4.6) 2 3D 5.7

Cl 2 (3.D 4 (6.2) 6 (9.2
C 3 (4.6) 4 (6.2) 7 (10.8)

C2 115 - 115

il 8 (12.3) 5 (7.7 13 (20.0)
I 1 8 (12.3) 5 7.7 13 (20.0)

K1 2 3.D 1 (1.5 3 (4.6)
K 3 4.6) 4 (6.2) 7 (10.8)

K2 115 3 (4.6) 4 (6.2

L1 4 (6.2) 3 (4.6) 7 (10.8)
L L2 9 (13.8) 5 (7.7 7 (10.8) 3 (4.6) 16 (24.6) 8 (12.3)

L3 - 1 (1.5 115

01 2 3.D 1 (1.5 3 (4.6)
0 5 (7.7) 3 (4.6) 8 (12.3)

02 3 (4.6) 2 3D 5.7

A 37 (56.9) 28 (43.1 65 (100.0)
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(CL: AA, C2 B7b 2:), I 33 ms Ag] B3 A4 FA A, 120 w3 A,
K: %ot vigel #d AAKL A 9 ol K2 33t g7 $4), L stdel B8 A4
L1 9/0d, L2 02 52, 13 571 2 o)), O 43 #zkel B3 49Ol A5 3
b A, 02 FATIE Hot AW,

st sgrtol B A X2L5%) ME A L AAB25%)00 Hlsh A S
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BF7Ee] AT SR AR 7T AE =, 129 dACdAM=
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A HFEFA) EO| 2352 MIOo|UNt HE EHAM StListL O MMEHAM Y=
o olgol= MY FHC #N BUA=HE HE ¥l EXE2t1e. JHUME 2
E o E0 A #2232 =F. oiS0] ofjTof

= = g FME0] 7= A %=
oj#Hol= "E7t Oo|AH= F, ofH AN T ZXRECL ol Moz O|FA 2
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A M 74 & M A == AEt

SAT 28 =0 FRAME @3 At mws Aol B A4 F w2
o, wsta syl Be A4, B Ygol #F A4 F3 go] Y% PCK THL
sl BF Aeivt AQYonE, T2 P 28 =9 FFAN o8 FHFE B
e =AY Bas} uk o F Fol, AuwASONA ARE FARst AA A
8% + Q& ;I AYo] YeA, FAYF AF A Y P Tk
A, Gk PHoR AYE MU AgolE AP nrk Ao HASAY
F4e WAL Poke gl 5 RED PCK TALL B =oE WY 4
= WAH YL AT F82 Holth

34 23 =9 #A PCK 7484 Abole €A

23 =0 FYNA tehd PCK P82 Aolo] AA B4 Aste <& -8,
<F M-9>sh 2k & 168)9) AAZ} vebgom, ¥ 7k PCK P4 82 Aol 4
Ae 87.5%(143)H a1, Al 7FA PCK #4884 Atold A= 12.5%23DATE S 7
W A A Bgol sl T shA Z@e) dAE ok SHou Al 7HA Zd
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o Al ot EAoH AA FETFE U

(E -8 238 =9 #AHo| PCK 7484 Alolo] dA (T 73%)

Td 73 1= (%) 22 (%) A (%)
A-L - 2 (12.5) 2 (12.5)
A-0 2 (12.5) 1.3 3 (18.8)
97}2] PCK C-L 2 (12.5) - 2 (12.5)
TFd8Aa9 C-1 - 1(6.3) 1 6.3
5%
I-L - 1 6.3 16.3
[-0 1(6.3) - 1(6.3)
K -L 3 (18.8) 1.3 4 (25.0)
37}#] PCK A-1-L - 1.3 16.3
T4 849
Rl C-1-L 1.3 - 1 (6.3)
Al 9 (56.3) 7 (43.8) 16 (100.0)

* A st kel Ba A4, G oHstm g Aol Be A4, L 9t w5 Aol Bat A
A, K: et gl @ A4, L shalol & A4, O: F3t Hrbo] B3 A,
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GE-9> =29 =9 3AH9 PCK 7484 Alole] AA (PCK F+484H)

PCK 74 9.4 1= (%) 22 (%) A G
ﬁ;};ﬁ] P;I;] 2 (5.0) 5 (12.5) 7 (17.5)
;;}&ia Pocdl;] 4 (100 125 5 (12.5)

;2 ;}ng%Kﬁ] 3 (7.5 4 (10.0) 7 (17.5)
;(;};g Pg;] 3 (75) 125 4 (10.0)
;j;f;] P%I;] 7 175) 6 (15.0) 13 (32.5)
$§31%9] Pg;] 3 (7.5) 125 4 (10.0)
A 22 (55.0) 18 (45.0) 40 (100.0)

x A erg} 7ol Ls ]Al C: thzrﬂ Aol B A, I Ae wa ko] AR A

7 PCK TARAE A0 WU A6 B3 AL FHem @ AAe
go] 325%133)2 714 Hkewl, o W&e AW A AL FAol MAAE %
9. olw SRR} AA} B FEel AARA T B FUE §0
S Qe UF =o7k WA olFolxl ¥, Astm{golt Bt Hriel B

A2 53 2 BE PCK TA 829 BHAN 2749 =97t olojAE S o]
AT Gl F ol 1x0] ARl FABIL BAle] FEo] Ao FEol G
#7 =olsts BANA Foa 5k 9 55} ﬂ%woﬂ W =97k o Fof
Aok E=#, 22AME SRR Bl U@ e FEH FE, ARA B

F710 3 =47t o] FoIX F o]E Ky A7 wAke] ATl tid =97t
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23k, 2003; Bond-Robinson, 2005), dlv]nlAtellAl =87} A A FAHS Al
< dart Aok 2y dRluAY] FEH7E A DT AHE 2ARE A 1ol A
= dRaAbEe] T GACA A F=A4 H e 2A i]%"GPL Aol Ao
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A6 F 2 2 AL

L @79 8¢9

AFH AFH7te] AE SHE}A =H9E FIFIE FHEY oA
RS ArEste AdH ool His) AE e AHFES BEsA 39d + A
© W7F e, dA Aguse| Jrdor A e FAFIH HIbE T
AL F Ade oA HIF AAeIn. 53 HT AHHF/HAVE =4l weh, w
AR FETE HEA B T84S oS AAL Ak 28y B ASuAs
THHIME FAFAHOE sty AYst= ol oBFS A ATh weEps 3
Stmate] SEI AEA NS 9)F Heke] malo] Bttt oo o] AT A
= FAF7Le M FAe g PCK #4847 880 E Ae ugos, w
AZF PCKE &340 &83tal AR &+ e &5 7I1FE ATTFo=En wAt

AT 7% ATE AT A A F5 Asturte] wHst Hr dejst A
WMol A BAW A3, wASel HAshe A} Grks 3

g B PAT 51 =

WA SRelAE WaE e B7h PHe Feshgon, Bk Ao oy
B ASH FEHNAY. F, LSS 5t Wb el vsle] THTelA
b HAo] W@ olslh BEG AoE Uyt thgow A9 S} 43
oA mAEC] Agste Bk AdE BAT A, FALAEL TFE fH9 P
oA WL Ee AGE v, W7l 5 SN s AEH 3R}
o) wlgol btk Z, Wrb R 2 ZwolA vehd %ok deish AF Abe]
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ABSTRACT

Development and Application of the Program to
Improve Pre-Service Chemistry Teachers’

Performance Assessment Professionalism

Jaewon Lee

Chemistry Major

Department of Science Education
The Graduate School

Seoul National University

In order for a national curriculum that emphasizes the student-centered,
level-based instruction to be settled appropriately in the actual school site, the
assessment should also be changed correspondingly. Performance assessment can
judge the level of individual students’ achievement reasonably compared to
paper-based assessment which estimates the relative rank of students. In addition,
performance assessment is an ideal assessment system that can implement
constructivist assessment, which is a paradigm of current science education. As
the achievement standards-based assessment system has recently been introduced,
improving teacher’s performance assessment professionalism becomes more
important. However, many teachers have difficulty in planning and implementing
performance assessment constructively. Therefore, seeking effective strategies to
improve science teachers’ performance assessment professionalism is needed. In

the development of performance assessment, various pedagogical content
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knowledge (PCK) components such as science curriculum, science instructional
strategies, students, subject matter, and orientation to science assessment are
utilized with the knowledge of science assessment. Therefore, it can be useful to
develop performance assessment professionalism through programs which provide
assessment-related activities can use their PCK effectively.

As basic research for the development of the program to improve science
teachers” performance assessment professionalism, the current status and
problems of the science teachers’ assessment professionalism were investigated,
and the necessity of education at the level of pre-service teacher was derived
(Study D. Therefore, the characteristics of the processes of developing
performance assessment tasks considered by pre-service chemistry teachers were
investigated in terms of the PCK components and their integrations (Study ID.
After analyzing the results of studies I and Il to construct strategies and activities,
the program to improve pre-service chemistry teachers’ performance assessment
professionalism was developed based on the principles of effective professional
development. After applying this program to pre-service chemistry teachers, the
characteristics of the PCK components and their integrations in the processes of
developing performance assessment tasks were investigated and compared with
the results of study II (Study IID.

In study I, actual and preferred cases of assessment of 92 secondary school
science teachers were investigated with the focus on the purpose and the method
of assessment. The use of formative assessment according to the background
information of the teachers was also investigated. The analysis of the actually
implemented assessments in their responses revealed that most science teachers
tended to aim at traditional summative assessment purposes, and that
multiple-choice was the most prevailing assessment method followed by
experiment, report, and essay. For hypothetical performance assessment situations,
they exhibited their preferences for various types of constructivist assessment

methods, whereas their purposes of the assessment still remained to be traditional.
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In the experiment and open inquiry situations, those who had a relatively
constructivist perspective toward assessment showed a statistically significant
preference for using formative assessment than their counterparts (p=.018, p=.023).
Through the study I, the importance of enhancing the perception of constructivist
assessment of teachers was derived. However, it is difficult to achieve in a short
period of time. In order to spread the constructivist performance assessment,
education should begin at the pre-service teacher level, which can provide
systematic and long-term education. As a result, the goal of this study could be
embodied to improve pre-service chemistry teachers’ performance assessment
professionalism.

In study II, the characteristics of the PCK components and their integrations
of pre-service teachers considered in the processes of developing performance
assessment tasks were investigated. Eight pre-service chemistry teachers
participated in this study. After brief workshop for performance assessment, they
developed the performance assessment tasks through individual task development
process and small group discussion process. Individual task development process
consisted of the planning step and the embodying step. Their activities were
recorded and videotaped. Semi-structured interviews were also conducted. It was
found that the PCK component considered in individual task development process
was concentrated on the knowledge of science assessment. The proportions of the
knowledge of science curriculum, science instructional strategies and students were
found to be relatively low. The feedback on students’ performance was not
considered at all. The orientation to traditional assessment which emphasized the
objectivity of assessment, was stronger in the embodying step rather than in the
planning step. During the planning step, the integrations among the PCK
components mainly appeared with the knowledge of science instructional
strategies. However, they hardly appeared in the embodying step and small group
discussion process. The main characteristics of the PCK in small group discussion

process were similar with those in the embodying step. Some PCK components
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were considered more in small group discussion process, but most discussions were
in the ftraditional perspectives. These results suggested that providing simple
opportunities for developing performance assessment tasks had a significant
limitation to  improve  pre-service teachers’ performance  assessment
professionalism, and more substantive assistance should be provided in the aspect
of utilization of the PCK components.

In study I, the program to improve pre-service chemistry teachers’
performance assessment professionalism was developed by combining the results
of studies I and II, based on the principles of effective professional development
and professional development design framework. Considering the results of study
I, the program provided the opportunity to utilize and develop PCK for them.
Checklist and student misconception materials were also provided. Based on the
results of study I, collaborative discussions between the researcher and
pre-service teachers and discussions in the dual situation as a student and a
teacher were conducted simultaneously to integrate theory and practice in
constructivist performance assessment. Eight pre-service teachers who participated
in the program for 3 weeks developed the performance assessment tasks in the
same way as study II. Methods of data collection and analysis were also the same
as study II to compare the results of two studies. In addition, the think-aloud
method was used to investigate their developing processes of the performance
assessment tasks. In individual task development process, the analysis of the
results revealed that the PCK component considered in the planning step showed
similar frequencies for the knowledge of science assessment, science instructional
strategies, students, and subject matter components. In the embodying step, the
knowledge of science assessment component was the most frequent. In small
group discussion process, the frequencies for the knowledge of science
assessment, science instructional strategies, and students components were similar.
The integrations among the PCK components were found to be centered on the

knowledge of science instructional strategies component in the planning step and
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the knowledge of students component in the embodying step. In small group
discussion process, the knowledge of students was actively considered and
provided an opportunity to integrate various PCK components. They also tried to
overcome the gap between theory and practice in constructivist performance
assessment toward a constructivist way. However, the knowledge of science
curriculum component and the subcomponent of science process skill were rarely
used. The knowledge of science curriculum and subject matter components were
also rarely integrated with other PCK components.

On the basis of the results, the role of researchers participating in
collaborative discussions and specific ways for effective small group discussions
were discussed in order to complement the program developed in this study. Also,
specific plans for applying this program to the courses of the college of education
and the need for a support system to connect a researcher and pre-service

teachers were suggested in order to make effective use of the program.

Key words: performance assessment, constructivist assessment, pedagogical
content  knowledge, principles of effective  professional
development, program development, pre-service chemistry teacher
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