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ABSTRACT. The purpose of this research was to analyze the impact of Collaborative Problem solving for Character compe-
tency (CoProC) applied science classes on the character competence and scientific affective characteristics of vocational high
school students. To achieve this, two junior classes of chemical industry majors in a vocational high school, were selected as
the experimental group with 43 participants, and character competence test, scientific affective characteristic test, group dis-
cussion voice recordings, reflection activity sheets were analyzed. Based on the results of the study, the experimental group
showed a statistically significant differences in value for the total character competence test score compared to the control
group, and it had statistically significant differences in the nine lower character competence factors. Based on the results of the
scientific affective characteristic test result, the experimental group was higher in total score to a statistically significant
degree compared to the control group, and showed a statistically significant difference in seven of the lower factors, exclud-
ing consistency in interest. Therefore, science classes with CoProC applied were effective in cultivating the character compe-
tence and enhancing the scientific affective characteristics of vocational high school students.

Key words: Collaborative problem solving for competency (CoProC) instruction model, Vocational high school students,
Character education, Scientific affective characteristics
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Table 1. Topics and periods of CoProC program implemented

Topic Periods (50 min)
Topic 1 Animal testing 2Periods
Topic 2 Drone 2Periods
Topic 3 Genetically tailored Baby 2Periods
Topic 4 GMO Foods 2Periods
Topic 5 Al 2Periods
™ 2|61 d A W42 (CoProC)2| M2

AL
e

Y3 EAHE 4 ZFED(CoProC) =49 FA
AA. o] AFoA A&t FHH EASE TH AR
2 (CoProC-BH)ell 7]9ket 2t =Y 2] 4= Az atsh
2 Ao Bal Aoz Aetwe ALy} 1y, 7etw S
Atk 5vg, abetag A Aabaky 4ol =3 e FoE

Bl A BAste] FHoR FEAY, BEE, 4%
253 of7], GMO 413E, QIF A5 & 5702 FA41& A%
SHATE 1700 FA= 22k &2 LA E o, g AAl=
5020 2 o] 2o F tH(Table 1).

Y3 EAHE 4 2RI (CoProC) =4 AL
g AL FH4 EANE $4 22 (CoProC)ol| 7]
HHsE 118k 42912 2020 1195 E 129717 270 Y SoF
Z 5 AR APt AT SHAYE2 CoProC-B
AL Yt on, FHH EANE $4 aend
(CoProC)e]] 714ket 2et = 9-& A @ st7] o] Hefl 914 o

F RIS A YOI 92U 2T ol 2
JEe o, Ad gl sher g @

é

Ul

oy o
o,
FJ
HJ

o)

(CoProC)2 CoProC-A
S 2 Ut CoProC-A% 3t
CoProC-BE 9] = 932 2| g0 & &4 2 13
go) A 2o} BAsE vl
? “741 L #533, At AAl, B7F @A Y] HE A=
31719] Bt Apol A 2ol 7} Uk
CoProC-A& -2 s Aot A A 2] A7} B8k2] 242 =29
Q= zrgdo g BAZ A5y 95 g =
| AdES dA st ~3)5t= A o|t). 31-/\1450] CoProC-
Age @%@i} AR u), %812 A8 =25 517 94
ALY 012 A7 E 345t 2419
| X}E 7] Azpo] 2pA Q] AP
=l PNEd=
mqw Z&WOH e &

il

]

]o ]

o4
)
iy o
ol

Loy ot
2o
i
o o off & ox —l>
_(?L
:‘EL il

®
o
)
o
]
0
w r

HoS
o Mo

B
; ol
_S:‘L

H‘-'rlo o

-

N
>,
o
fr
NS

_.>i:°£ﬂ'
>,

il
mlm
o]-N

2, atstel x}*u sHagre
BEARES BT A4 °

e
o2
S
&

o >

oy o 0

A

2
2
Ke)
ok
ofje

Journal of the Korean Chemical Society



oot
i)
)
Mo

Alshd $4 1

FYo] FFoA erow Hd A= VS A
ek whef HE Apm Z7|o A thE KEo] SAME A
<Al Hek AR o fuf F2rkR ok Flo] jlow It
o] glste FHIE st

S BE Y4 W 7H AREE AEd AN
0] WS Fo) AR Golska Feiste] BANE BAS
Saystenh npx e B Aol A PSS 9] Bl
0] BES B A0 WA BANE B wEok
we AnE HAsH A7 ZHh B3 S Q)
i ook ot 9 whake] o4 SAdo] mlA g AL
o 57) 913 ¢ A At Foll 42 Q14 ek 1l ote)
o2 B4 AALE AN st

IIE

AAMET H K= £
dE2 EANE FA 242 (CoProC)S #-8-3F 1)t
Yol T4 741‘5 %*éﬁhl SIS Q14 ﬁau qsu

#%ﬂ sHAY 2HgA, 3 =
4 weEe FHs

AN G HAL SS9 4 AT WSS dotE]
sl AT A A7 HARE Ak 21(2018)9] “H 2 4]
A E FA o] 7|uket 3 Q14 o Brhe
T N Aol A AARE A =S gkt s
F 2od)= YA EANE T e 7)uket
SH Q1 A B A Aol A ARl & 2
20179 Aol A AR Q1A A 4 82le vige
B, Bk /I A% a4 AAstad. A9 &
$43](2017)9] Aol A AAIE AL IF ast FH
2 Az)oll, wie, B, A%, =5, AH, A, A=A
S 2 g9 g oz, AT 9(2018)= 2 EL T AlE

shsto] AW, T4, B T4 R0 Ay, vy
Pt 25 FHHL APOR B3 ehele] e £33}
% =

7ol ZAE = g E AT U4 I9F 242 A4S
oh? o] 5 wige g Ay SRS, B8 473, viE &
A TR, T 62 A T2 MY 2} A

24783, L 7RG 5 55 3
S AN €8 A% AU 4 e AR
_]

73t 7§—l’-‘4 4 &4, gt
wﬁa¥@sﬁi1%E§Zﬁ2i%
AP o] kAt HAFEAtol| wheh thoket EA-
7, A%, Ao, 914, B A, #%‘%‘%71 *é
=7, Bk AFSA], AA 58 HoF EAO LA 84

Foll A el2] B4l
A7} s

2021, Vol. 65, No. 6

ofeat gfate] gojx] SAo] ulx g 471

s
rx
ol
—-—‘

o,
e N

e ahe msof A oA E4de
*E-J% B, 7ot & uFe1%g(2001)2 3}
6P

4 H
& ﬁq i pot

|

ZHESH, ANEE Y 8aR
7:1*3‘?—__1(2003)— o3} g, axt 7HA]
} Wy T:I-El— —“—/\}e .‘TL/\«] QA= k];g]
o+ & 24E(2010)2 T}3tof sk

, Hetol A =2 7R, dekeA ] 11
o A ApoNE L A 24g Ftgon T AW
RS n), wIhfg, wabrb] 2 e, wito)
A}Oﬂ g3 A es 4 242 S

2.3(2016)= Zu]|o] ATA, =7 9] X
ﬂwa, A7 2A5Ye 74 248 A

04?“’11*1“ SEA Aaet whst Jm:roﬂf‘i«l

o o
do
2=
R o
oloi' b g

N
o
o,
ngt
o
o.,>: N

2o 24
Poom KT
=]
=)
Jo
off
n\l

Y
o
<

o)
o
oy
8

rlr

©](2013)

T

N

L e
?-°FJ

o ok o_>|: o ok
olol' Hﬂ :(0
g E. okl ol

_qO —lo{l
2o R
o > foﬂ w2
ol
B
o 4
o
ol H\?
Q@
has
N
il f;
ok
okl
Ho
o
L
° o
oX
whn
QE
[
e

o 2
l
fu
olo|4
=)
1
—Ll
Por
°¥ﬂ
N
Jo
o
()
OZi
uw—‘
X
¢
2
:.\‘z
m\l
010|4

BB Rl oo o I
i}
rJ
9

1o ofy

,4ﬂ£§734
87l 8. A5 3}3lo] 24_4;(4 4

o] AL Sl A A3t 8 H94 zhske] el 54
T aaR THE Bt oA B4 GAE 9N 4
e, oVt & #738(2010)7 2T & T2 l(2016)594
Aol A ANG AAF B ATk A, ol
At & Z|A4]5(2010)2> OECD/PISAS] M8 HERE
HIQksto] Ipsto] digh gu| 523, et M B4 5
F 4R, Bk 9] G 52, THetef A Hol
| SR, 197) BFS Aty B35 & 3o
2016)9] ATONAE AQA BAO R HHA o175,
Fo), A7) B 5T e 57189 Sol|w &

o8 AL 5 = AN Seol

v
A
o
5 32
u)
k=l

L, ol 5 dotE 7] 93 HAMK R Ful o] A/ SEF,
o] A& 6w, Tl e, HAYRY s, A
712859 883, % 20709] Babe AR stk o 3
FoIHE F Aol A ALET BT BT Bgeiol HF
oz % 4siare] Mute] Aol B4 PAAE T4}
Stk Toke] Mol M B4 AL 5 AER S T
4338149 2 ™, cronbach’s a FF-2 A A &30 djsf 0.76 2.2

=4glch

o] 3. @eld BAHE F4 242 Y(CoProC)S
e B3 £ L] JN FT £ULS wiFO R 5
o, WAL} A, S I} SR Ao o] AFERMRS Eg) F
o7 BAE Ak $0Ith? CoProC ¢ T
] WA 9 EANE GA el A e Al
2 gAlsde] FUA 0 Hehtoe® o] Aol At
=] dAlef ZAs 2 A A e =2 e 24

ﬂo{x

|



472 A - EAE - g
Table 2. List of data collection
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Feto] Ao B4 AAL A4, ol & HA®
(2010)7} B33 & §-238(2016)9] ALE vighow 14
3t mshe] Aol B4 AAAE ol gste] F A A A
4 AR E(CoProC) =5 A-8-317] A AR HANE
AAskaL, & 5710 FAE BF A8T F AR A
AAEFTh AP, AR HAF A 3Ho] A A E]+= SPSS WIN
23,08 AHESTh A AL AR BYRE A
3}

AAste] AT vlwTe] SRS Flstea,
Fsto] Aoz EAof njA]= JgFS Ldotrr] Yl 72
TS p<05E2 AASIA ALA AAF AIE TRdoR
3k FHEF B4 B4 (ANCOVA)S A8k §84 &
Afd S AR (CoProC)e &85t o] T
g EAstT SS9 Fete] Hojx EA njA= FIF
o] a3} A7 (effect size)E Lot 7] Y3l A4 d=F 4
oM el Zo wo 2 B8 AT

T3t FE€2 EAE S w42 (CoProC)S &85t
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71kt 348 S¢fo] FUAY S48 9
ot 35}o] 408 A v A TS dobiiz] 93}
Q14 o3 % o] HolH B4 PAE Aty on,

AEE SR AHE AAEA

AR BAE 0188

AT 7hole §ojua Hol
(t=-0.460, p>.05). 971 <] o1

o) 1y eyt pate) PelE B

= O

HE THAS AN A o4 5

3 Apol7t gl Ao ekt A
AFs R, A (0781, p>.05), B 7H(t=-0.170, p>.05), T
£(t=-1.105, p>.05), & (t=-0.325, p>.05), A (=0.212,
p>.05), A7) 22 (t=-0.725, p>.05), A 2 (t=-0.505, p>.05), =
&) (t=-0.818, p>.05), & & (t=-0.363, p>.05)o]| A A F Wt}
v ero] -2 vl gt 2ol 7} gl Zo 2 thebsket. upe}
A AR /1A o= FAF Aatbol s AR vy

9o Y 49O 15 4 Uk

of %)= o

<]

& 9o AP Ak AT o] 83t
|8+ TH Table 3).

A ZHGE A usZH(CoProC)2 X3 1f5t A SAEE 4 R (CoProC)S 48
Z=¢i0| SUAIEY St eS| old Ao 0|x|= AoflA 5435t st oA Aol FH
= e 93 AFF Q1 i AAF Al of
A4 94F AA I A4 A% HAbs A, B, S (ANCOVA)& A3 th(Table 4).
B2, AAL W, A, A7 2, A9l WY 5 ool sk gwlerEabEA] dak Bl A ARl vlmrhuct
9] a2 TAE o] Qlek APH, AF A AR BAX  FAHOE 0|5k A LrebRTHE-L #+4p<001). 9
2]:= SPSS WIN 23.05 AR8-3to] 24933l on, A ek} 7ol A4 F Qaof sl s B4k 24 A
Table 3. T-test result on the pre- character competence test
Sub-Elements Group N Mean SD t Sig.
Experimental 43 221 0.48
Openness xperlmerll a 0.781 437
Comparative 40 2.13 0.51
Experimental 43 2.12 0.41
Empath -0.170 .866
mpathy Comparative 40 2.14 0.55
Experimental 43 2.03 0.54
Tol -1.105 272
olerance Comparative 40 2.17 0.56
Experimental 43 2.10 0.49
Cari -0.325 746
anng Comparative 40 2.14 0.56
. Experimental 43 1.95 0.60
Int -0.212 .833
ntegrity Comparative 40 1.98 0.60
Experimental 43 2.09 0.56
Self-Regulati -0.725 471
eli-feguiation Comparative 40 2.18 0.56
H Experimental 43 2.09 0.48 0.505 615
ones -0. X
4 Comparative 40 2.15 0.54
Experimental 43 2.12 0.53
R ibili -0.818 416
esponsibifity Comparative 40 222 0.57
Experimental 43 2.16 0.53
Collaborati -0.363 17
oraboration Comparative 40 2.20 0.57
Experimental 43 2.10 0.43
Total -0.460 647
ot Comparative 40 2.14 0.49

*p<.05
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Table 4. ANCOVA result on the post- character competence test

Sub-Elements Group N Mean SD EM Mean F Sig.
Openness i’;‘:ﬁg:::gfel :3 i?; g::z 2319 16.584 000%*
Empathy i’xga';‘:;zael jf) ;‘: 322 2.290 14.909 000%**
Tolerance i’;ﬁ;‘?:szael :3 ;‘1‘2 3:45‘2 2327 24248 000%#

Caring Ecziiga‘?:gf 2(3) iii 822 2325 22,636 000
Integrity E&fﬁgﬁ:&f 1(3) igg 82 2225 26.854 000%*
Self-Regulation i’;‘;ﬁgﬁ:ﬁg jg ;ii g; 2349 23205 000%*
Honesty i’;‘:ﬁ;‘;:giael 23 ETE g::z 2315 24392 000%**
Responsibility i’xga';‘:;zael jg ii gzi 2353 18.519 000%*
Collaboration i’;ﬁ;‘?:szael :3 i‘; gz: 2.325 9.268 003%*
Total E&iﬁ;‘?j&f 1(3) iﬁ 8:3: 2312 27.998 000%#

*p <.05, ¥*p <.01, ¥**p <.001

Sk A oA F A gbolls BAK R oulgt A el4 ok 5] 87 Kol A wI 277 2 RO et
oh 9l Ao® tehgth FAAS B4 ATE AW vk ely ol a9 asd w3} 2E Anuy g e
o

S, AL, e 00D), BUE-L, *Hpeo0l), g ASIZ elA 849] 8014 Fak 271740150 ol
(F=1, ++4p<001), W] &{(F=1, *4p<001), HAF-1, #9p<00l), 2 =LA vhebuteh S8 A4, B2, B, 47122, wel,
A7) ZAEL, #p<00l), FHF-L, Hp<00l), AAF-1, A, AP, B £O0R A} 277k 2 A0 et

HEp<.001), FH(F=1, **p<.01)of| A HHZcho] v]a et on, §Y& a1} 77t FHe 2 YT o] = Qi
Hop SAA R Fou|sHA £ A= Yetyttt A nSstw sHYSS tjato g st 7|29 A8 A A

YA Al E A AR d(CoProC) =9°] ¥4 Tpote Bgieh Ay At AE AwEE, Q1Y A%
AL 545k sHYES] Q1Y gl wA= 5dt 27 THAA 53 A7) & AR Ueyton, /14 o5k

O

(effect size)S Lol 7] Q& ALA AA 232 TR 319 94 oA AMAL A Q3 A 8712 Q404 &
stol Abg- HAF Ate]l Higt gk FE& olek AF () I A7)7F 2 A2 vebgth Ay a3 27|71 3t

2 EA st th(Table 5). © & Yetylth® Qg A 31¢) o) w2 mut 37]
B =27] 4 A, A I WA ol tiE i 2ol QlA|uk 7] &0 AF HE Ao} Hilsl AL
et AF ()2 L 02592 &1} 277 Z Ao R U B 29},

et A4 ol ale) aade AvRE ARAS0172,  AAe] &3 27 02512 G2 st¢) a5 Ha
UL 0157 2820233 WAL 0221 JUL 0L U W) Fof 1} Y 2 A0 ehitek <A
S)ZAE 0205, AAE 0234, oS 0188 WL 0IME 50| AL S0 BEF o7 ehs 247} tha o] H 9]

Table 5. Effect size of sub-elements of character competence in competence test

Openness Empathy Tolerance Caring Integrity Self-Regulation Honesty Responsibility Collaboration Total

Partial Ett% 0.172 0.157 0.233 0.221 0.251 0.225 0.234 0.188 0.104 0.259
Squares (77,”)
Effect size L L L L L L L L M L

S: Small, M: Medium, L: Large
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Ol EE2 RTX =Y ot7I= EFFe7tol tigh FH(o|
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35 Stsy| m2oll HFHS L3St 2AFE F
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Of STt Azfottt
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22 7170 wobgolu], AAluct o e A7}
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AT N E e o Zolehy FEG 277k 9o 7]
Ao| gt ApAlolch. ¢19] Ao A Kol SIS
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717} 27ro g et Aoz gk dgo
A AHE AHEH, 292 5o
et RU R RS S

e S B

& EF3ta
= ATk 5).

Bk
THEA| EIRICH TSt 7S SO0 M2 4242 51
S| Azto] Zo| of HoiZl 2 2Tk B L ofH0] g
20| OILIZt 047I2 BIBIN BlolmS SON{7tof OlPals
4 U0 BT

(Topic 5, ¢ =iS0t=7| HSX)

<At 6> A A 9 g DA A YEhd FEof
w3E At o]t} PSS AHA 9] HEoA Attt e
AnR Gk 3ol B AT E RS on, 20S
e s B38| e worth E3 BE E5 S
AAk B F4& Aot 5 1Y B et o5
ot &g TEE 5 9l
(ALl 6)
St AEIRE, 2%, E HUX|? 7|E5t= At
S2 : 22| ZHEH HsixH 22| CeZ2 HEN?
(Ch=Z0ll 2Jsl S1 shdo| FHE &8)
S1: (R2M) LU LA, LHZF A
S2 : 12|11 J|Sst= AL 0| S2MT7H & Z0l0tEH! &
Zl5| 22| B0l OO00|7t ZM7L MY o7t 7|§S
si=H O{EI?
S3 @ 1zl LMol
S2 : of, 2z2|xm 2|7|2| thztst= HXIEH 2| H|£0=
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Uzt LS E2X|A Hota--
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S2 1 Yol 22| XLHAM otXt~ 0|AH 222 otk
(Topic 1, =9 It 24 =32)
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o} AT FYEL £ AlZte] mEUR AHS A5
7] s A5 7 oi=atA ohe B T4 U5
A 2Ag EE 5 B FAYET] FYS B9 vE
S5 Ssta ek olo] FEe) Abd HAte] Hrt
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HeA ZAlslE S4 1R B (CoProCye 2183t A3t 2¢o] FUAR 3L SIS 918 A=t 3te) Aofz] Bdofl miAl= ¥ 477
TS Tl 2AIE 2l Urhe A28 B Lol A Abs 0], = F7IE, 8 Aoid, FAE
S S AWNL Y AL B 4 Ut} o APHA & =Y XA, IA WA, 7] 2P
ded BAE F4 BeRUCoProO)e BAZ o 5 8709 3] ek FAEC] QITh A W ALE FAb
Ast7] Aol B, k=¥, A4S TSkl ATAES Sk Aike] FA A 2= SPSS WIN 23.0& AR5l #4153
A Fstn Weste] Wb AAL mEe B o, AW vmyne] FAY AL 98 A4
Wolth® 9lo] Aot o] SHYEL o HAL Fl A AWE ol fste] BYEE THRS At
chapat ol A Th o AR A0 Azhe A (Table 6).
T AW, ATES BRI} 4B Y] WA 5L A AAES ol8T $Y4 P4 A3, AP Y v)
ol Aol 1S wlobste] ofsfetm wjelshs mgS  WAT Zhls olulE Aol7h gl oz vehirt
wolFoleh. wet ApAlo] W 3o i) AL 7k (0675, p>05). 8712 Tote] YolH B4 59 8o
Aol gAds] ol g FAHLETIE A Y e S=HEE 44 23, 11784, =99 A&H4de A
sto] £AIE sfdsl Urhs e #ET 5 Al o &gk U A 674 3’\01]*1 Fougt Zol7k gle Aoz
23t WolA deld ZAlsE 4 aa it d(CoProC)ye e th A &4 AaE AR, I
A A Qe TAAY SART AT QU4 o 3368, **p<Ol), 12l 0] A4 A(-2188, *p<05) A
T FFA7I= 2ot ka5 ok AH oz Fouldt Zpo| 7k et o E1](0.525, p>.09),
EA E7)EHt=1.234, p>.05), Aol (=-0.624, p>.05),
HHY EMoHZE S UsZH(CoProC)S HETH W5t Fu] o] U (t=1.660, p>.05), THA| 2 (+0.111, p>.05), A}
Q0| SYUAE SH5tn sty nfste| Yoy £ 71245 2(t=0.819, p>05)°ﬂ*1t AdRd Bl
Mofl 0jxlE B o] §-oluld Aol 7} gl Ao Uehrh whetA TR
FEH BASNA 4 ASRDCoProC)e] o] F B wete] HoH BA AP AL Adko] thaf F Qe
YAD S4ska SHYEY Toke HolH B4 ML A YHORE 15T 5 k.
GFS Avns] S Herel FoH B4 WA ARE  FUH BANE FY BERUCoPoOS A ST >
NS, BEY 20 B £4 HSE W 49 HEck o] FYAD SHET SHYE S B3] HelF S4
w7 BEX S BAs Ak A Qe S5y $i8) AL et Ao B4
B3] BA B GA Bk wete] HolH B4 A A Aol ek W B4 HA(ANCOVAYS A5
Table 6. T-test result on the pre- scientific affective characteristic test
Sub-Elements Group N Mean SD t Sig.
Experimental 43 2.68 0.84
Interest 0.525 .601
tetes Comparative 40 2.58 0.84
Experimental 43 2.68 0.97
Inst tal motivati 1.234 221
fistrumental motivation Comparative 40 242 0.96
. . Experimental 43 3.32 0.72
L -3.368 .001%*
caming anxiety Comparative 40 3.89 0.81
Experimental 43 2.85 0.74
Self- t -0.624 534
eii-eoncep Comparative 40 2.96 0.85
Consist Finterest Experimental 43 3.00 0.36 1,660 101
nsisten inter -1. .
Grit OnsIsiericy O Hieres Comparative 40 3.16 0.49
Experimental 43 3.10 0.62
P f effc 2.1 .032%
reservance of effort Comparative 40 3.42 0.71 88 03
Experimental 43 2.71 0.84
Task- i 111 912
ask-commitment Comparative 40 2.69 0.94 0 ?
Experimental 43 2.40 0.79
Self-regulati 0.819 Al15
eli-eguiation Comparative 40 2.24 0.89
Experimental 43 2.79 0.48
Total -0.675 .502
o Comparative 40 2.89 0.53

*p < .05, **p < .01
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Table 7. ANCOVA result on the post- scientific affective characteristic test

Sub-Elements Group N Mean SD EM Mean F Sig.
Interest i’;‘r’zgan;:gael :(3) ;z ; (1) g 2.974 14843 .000%**
Instrumental motivation i);rr)z;ian;:g\t: 3(3) ;ii (1)32 2.869 11.593 .0071%*
Learning anxiety i’;ﬁg;’:gif 2(3) ; ;; gzzz 3.493 6.712 011
Self-concept i’;‘jﬁiﬁ:ﬁ: 23 ;ﬁz 8::2 3.125 10.067 002+
o Consistency of interest i?:zszzgfz :g iiz gig 3.141 1.357 248
Preservance of effort iﬁg::;giael 23 24612 83? 3.517 6.989 .010%
Task-commitment i’;iig:;:giael :3 ;:Zg (1) ; 3.027 13.559  .000%**
Self-regulation i’;iigan;:;t‘: 33 ;ii (1) éz 2.734 19795  .000%**
Total i’;i‘:;nr’:gif 1(3) ;Zé gzz 3.086 17204 .000%**
*p< 05, ¥*p < 01, ¥**p < 001
SATh AV AT BAE o8 B4 A4 A3 AR v, BAMCRE fou)et o|7} Uheitel,
ok PGS S AT AOl} PP G SAHE Y RERWCOPO) £90) 3D
A% B4ska s sl wiste] Held 4o n)xi i}

2§
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Pﬂi
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_>,L

o
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o

l

u
<

£

o
2

o
2

E“ *W 7“} ﬁ#‘“— sHQleR shof I A &
Al B4 (ANCOVA)S A A8 tH(Table 7).

ST A 24 A}, T oA Aol Bl
o} BA 07 oju]lA A ebgehF=1, #4p<001). 8
el Tste] Holx B4 9] ol tha) T B
A Az}, T WAL A0l Ut A T4 B9
2olH BAH o2 ejulgh Aol7} Qs A0 Vet
TAH Q) R4 DTS A H, S| (F=1, #p<001), &
TH F71 =, #p<0l), AP EF=1, #p<0l), 122 0]
A4 (F=1, *p<.05), THA] F 2 (F=1, **4p<.001), 27] 2
A5 (F=1, ***p< 00 A= B A7 AAssea,
EAHoRE Gofug oS Hch 7NHAE 2“
o] &t AHEQ} HA A A7t Qou g 1Et A
%5 £0]7] YejAE 11g7to] WobAof R 147t
(F=1, *p<.05)2 Ha A7} 3.3200| 4] 3112 4810

J

o

(¢

:Lm

EJ

A7) (effect size)S Lol 7] Y AP HAF 22 W
Aoz sho] AL HAF Aol et ghe & ofleh Al
()22 B8 T Table 8).

a3 27] &4 Ay, 3ok A ojF B4 AA ol
gk F2 ollet AlF,H)9] gk 01788 a3 2717 2
Aoz Uepgtt 1tele] Heojz EA 519 gAaHE Ab
HEH, F]= 0.156, =4 5782 0127, 18-S
0.077, AFo7ig-2 0.112, Su]9] AL 0.017, =2 9

A|4/d-2- 0.080, FA|F 22 0.145, AH7] 252 0.198
2 Fuet Ar|zdege Ay A7|)7F 231, =4 F
714k, 1A, Ao, g o] A&A, dpAI 2k 2
avt 32717 F2h Fu)e] WAL 53 277 2A o
Ebyt

So) @40 53 27| 015608 &3} 277 2 A
O = Yepgdth sty S0l 2t =Y HEoh ] EEAE
Ao EH GMO Aol ¥ EE E5S st d F A=

Table 8. Effect size of sub-elements of scientific affective characteristic in characteristic test

Instrumental Learning Self-con- Consistency Preservance Task-commit- Self-regula-

Interest motivation  anxiety cept of interest  of effort ment tion Total
Partial Etta Squares (7,°) 0.156 0.127 0.077 0.112 0.017 0.080 0.145 0.198 0.178
Effect size L M M S M M L L

S: Small, M: Medium, L: Large
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