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oA allat WAFSAel tidk Aol FAAQ] AdE wolal vk ol URHAS] Aol Ha,
A7 TIMSS 2015 292 vtgo= vt stse AHo4 54 % wal 540 thek Azl
el F7HA el ARE AlE O}LX} gk & dellM s A Z2gd 245 AREse] S5 A9
A a9l 2 wAEA oig A4 #Hste AR v ol aFES SHsh 1 FlA A
o124 algel nls) wARSAl Wt AZelA dijHor v BAAY AaE ®ols F gl &
o 5% dart ok 4 a5 ME e 532 a5 Soke e AoH S H uAS
ol W Aze FEA717] e AE vE A e AT 80 dsE AR ol 9E
Skl A =Rt ofyz), Aoy 54 = EA}E/‘J of e A ztell JF& A= 2253 AdE 5
& A7 BRFS A

Ao QXA Aifofl A vt AAEE Ao| ol oA
o] &#] A A(Singh, Granville, &
Dika, 2002), §~8l&AF T ARl Aem AHejA 99l
(Di Martino & Zan, 2010; Mcleod 199) 3 Fetwabe] EAd digt g5 A ZHNewmann,
Wehlage, & Lamborn, 1992; Singh et al, 2002; Skinner & Belmont, 1993; Skinner, Furrer,
Marchand, & Kndermann, 2008; Stroet, Opdenakker, & Minnaert, 2013)& & < it}

Fehaulgel A A (affect)= AAA FHH AAH FA Alole] Fuzgom dHA glomr
(Mcleod, 1994), <+ 2 d st Ao W gt #Alo] w5384 7kl ok g5 7
& wf, A e ofw g rtel whel A FAE At A54Y FE 9o, ofd o
ol Augs v 259 A AAe s HEoHE = UthDi Martino & Zan, 2010). 1
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Toll 7]918cH(Stroet, Opdenakker, & Minnaert, 2013). £3] A £ A}3] %
= wAbeF A FAA Fo A 2 wAbel tisk Q14el| nies
HFE 4 9Jo™(Opdenakker & Maulana, 2010; Skinner, Furrer, Marchand, & Kndermann,
S84 7 Fole A AH agle] FFoR ojojd 4 ArhSingh et al, 2002). oJ¥ F
A Wil 7= THELS A ES ugoe Fol= A5 Ao 54
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A (latent profile analysis, LPA)& ARS-3to] F+&3hal, ZF Feto] Hole
w2ohoolgfet 7 aFe] AR vE 54 v A T
gk theket Ao Aol d ¢ S AR T|gET)

B ATE Ao)d 27 AEAC tig sl Azte] Zwe] vzale el FASE 45
wdel g HE S4e W TR 9a, Aeld 250 td ARdTe BAEAHe] g o
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e TS FEA = -’Ff—‘}f—‘}%oﬂ’ﬂ AAA ZHH AAH WA
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Di Martino & Zan(2015) 9A] o]# 3t AA| %A ¢k Ate] AyEo] ’“fﬂoﬂ 3k gojx EAo|
gk 22 olsi7k gl Qldttha #dstal, $AA HE S FA4H HEE Bt 49 o] &
WA A nREgnh FAH 245 Budly] 935kl Di Martino & Zan(2010 2011)& 1600
ol o] 2AHE dAo]E FEAEle] Aol Z=WS EMC’WOE dolstal, ol FASHE Al 7HA
2403 E AABIGH. sl “grEke Foldt/doldtE ¥ddE 4 e AAY 71E



(emotional disposition)©]™, TFe b= “=44 F7)/W4 571"2 82 = JdE S8 e A
dlojm, Y] shifi= “Feto Mo A/ /A’ s BdE 4 JdE ool JFoi), B At A
th B oA = TIMSS

ol Fwo] takgd Aol a}% Di Martino & Zan(2010, 2011)9l) H}%% il
AE o] &3t o]z} 4 AFoly] Wil AAE FHE AZI}F o]EH o

A 7R 8409k tg-EE=A ilO]o] JJOO]_q_

TIMSS 2015 =9 Ao 89eS skl Al 7pA9 w= g Bashalth shie “
gk sheroll didh Fm"E EA A 7}xl°ﬂ i3t Zlolm, o2 shi= ‘St gk 7hA] QAo R A
SA1 7Rl gig Aotk ywA] sfub= “Grate] st AR o2 FEe g Aldel digh Zlo]
H(Mullis & Martin, 2013). TIMSS 20159] #7447} Di Martino & Zan(2010)2] +& WA H o=

AF3E A2 olA|gt TIMSS 20159141 AEgk A 7k#9] W& %= Di Martino & Zan(2010)°]
stelgh 4o 995} UgEe & 4 Atk <E M-D>eld 5 Qo] “Faeig vat S
o e BREE ‘BT, Fohdr, F0) Ak'sh 2o S5 olgate] FAEe YA JuE
AAbd Jeln el dd Al @ FEEe Futelgld stasel 4Fit 4dF Bt
7 99 “Fe @ sl tlgt A A4 E BEe 3
Mo A s FEE 2 g o sty e zAe ATk ols
A AN e MrEe ol g mdn Uashl FHoR B 4o ad5S £AE F

F

2. WAV U SHae] Az

A=) oA B gEo S ugolle] o= 5] Fag 8Rlo® AFHI Qrk
WHA Fol = f—%‘ﬂ%wl Faslolg 7] F5de wE = wAbebe] #A B axp A dol
Atk w5A Fole sHAEo]l wAreke] A B WAL A tigk A7 vE o R g TEA L
2 258E 9 lﬁPEP(Newmann Wehlage, & Lamborn, 1992). =3t w&% Hoj= F23F 4o 2
]} %‘i‘i‘_ oy r1}(Stroet et al, 2013) ®719 24 mHo = QA7 JcHSkinner et al., 2008).

Jo] o] o= AolA Qlwk ofuet Ao AL E #Ho] 9tk (Singh et
al., 2002). =2 —?%94 Folg Bl A iAo R 2 HIAEE Holw T wiE w2 A3
AolZ Wt Akey, 2006; Singh et al., 2002). 3 2
Fol7h &34 BAE 7 o, SAAR A o

olFojulal, o] FEA FoE ThA Z*«]Zq 221& Aspetttal F43tH(Singh
et al., 2002, Skinner & Belmont, 1993). &3 3 slof A o] o ko] shey Zhoje} WA
o] dom, o] oA AgHE T e g BAES TS A T84S Axst
Atk
Ul B35 g FAENA ATHE i wEAEPS 9% FulEA =
o 2]7] wiitell FHolA o] FojA = wAatete] #Al= “
04 FTHHA 9], 2013). 8hs5o] o] FofA = F8o A WAE EE
g5 Frste] guwaiy Ao dis] =7le EE S 944
;@‘@E}(O]U] d, 2007). olelgh wALe] 5 TS A FH =W
&, 1997; éJXH 2014) oA ZHe| ARHH o JFE Frhe Aol A&EAHo R HuH gl
(AAY, AHs 2004, 2 2001 233F, 1997, FA 3, 2014).
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3. TIMSSE 5% 4el4 49 A

A ¥ AFE FEuSe] gAY s BT oRN Uk FuSS
%5 o] grh(Atweh, Clarkson, & Nebres, 2003). £3] TIMSSE o] &3+ &4 =+
Pl A= glow, O F Ao FHy AFHE Adde #Ae EE vjw A ¢
AR A7) o] Folx o glvk 94, Wilink (2004)& TIMSS A8E o]g3alo] WS 48 3
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M Ao Z|gEA N AWAQl Fumrt v SUASE 2 Hi AFAET VdEE 2
Tt Shen & Tam(2008) HE3 /N9l =53 w7} 58 FEste] vszg A A7%E 19t
TIMSS A&E o] &3 Z} w7l gk A+E AH KW Eklef(2007)7F TIMSS 2003 AHRE ©]&
st} 29l sHAjo] 7zl Frstel] oigh 7bx] 143 JF =] #AE Bedith o] Aol A8
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27k BF 44 Fus AR o) ARIAE AN, 44 4o)H 54L »
Sol og st EsE woh o ¥ AARE 4 Ao s,

ARATNN ATE Hio} 2ol TIMSSE 0154 AFE Edaol, A5 404 258 W
sol Al Aol et Hmeh mAEAel dd SRS Azl g AEE AFHh 53 o)y
2012 WP A Jb W HEE Aun@ shhs 58 gl ud Fu"E BAH AR o)
g Zlolw, the shbega Uit AR Q"o H8Ae AR u@ Aelth Ui shhs

‘et gk Aoz sEe] tigk Alde] gk Folth(Mullis & Martin, 2013).
ole} ol Al 71A] M2 W5 Di Martino & Zan(2010)¢] A4 AFE F3] A3 o224 =
A3t AR FHog s Aoy Q5L FAE 4 Qe VEE ATEE & 5 Atk 3
A5 TIMSS 2HS o] 83 Aojd 919 F4L o|24 Edy Fa3 AJo|7t glal o4 K
3] wrdsiA] e 4 S adloF ok Di Martino & Zan (2010)9] EdoA] A-&%
A AFE3 EHES o] 83k WS dgk b TIMSSe Rdle
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A7 BAT A0 ANLS TIMSSTE ANE Baol MdT & AT Lds wejain F4)
Nl $Ese oleld Aolgoln B7sta, oleld F mdo] 43 fAsH, oleld Avye
ek 4o ZUe ojalsta o] Wko FHel 24T 5 Y= o Fuh

i Ry

l

AT A i TIMSS 201500 #egh 52099 9] stEolth. & A& g A=+ 15078

g(1707] ) E5H FHE Aoy, 52097 9] FAES A =g wAk= 3107 o|t) o] FAYELS ¢
gutgtol A F&tw 28hd Ao &3 Martin, Mullis, & Hooper (2016)0] ¢shd, TIMSS 2015%
7} Z7ke] RS et A Hlul 7bedt g4 RS FES] Y FodAle sEFEES

JEi

GAle mEFEN A SN stus FA9FEe, oozl F WA dAdA F
oA Sag FAS FEF ol2fd FAS T TIMSS 2015004+ 53098 9] =
B

=l 5} =

of 3t A5E Awdch Y 4 gL H$- AFA A ZARIE ATE T sl A
Fagtoz AHglHo] 9o, 1 Ay} 1089 o] digh A8t AAHNL HFHoZ 2 AT
= 52299 o] st S| T3k AR S EA 8 tHMartin et al., 2016).
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<G T-2> TIMSS 20150041 A2 8153 wAEA HEY 9 -2 A4 (Mullis & Martin, 2013)

2 AR 7 7HA] Q14 A |7}
-5 R A 94 95 77 82
T TR He 11.4 121 10.3 104

of A TR BAS AEFHTE Z2te AT Z=2ad B olg
#H2E A52HE #FEA G HFES Hete &% 2dd
Ae HEE AE WFEY o 7xste] dHoE b g9 S, F A 1F
3 d B ZEAY FE AAs] 98 tdd 7o ZRado] gl
d5S aesta a2 REES vl aHA fels 7 BEO6r) AE, optolAl AR 7
F(Akaike Information Criterion; AIC; Akaike, 1987), ®lo|x|¢t AH  7]F(Bayesian Information
Criterion; BIC; Schwarz, 1978), %237] %4 #o|At X 7]F(sample-size adjusted BIC;
SSBIC; Sclove, 1987), Lo-Mendell-Rubin $-%=9]&7 4 (Lo-Mendell-Rubin likelihood ratio test;
LRT; Lo, Mendell & Rubin, 2001), SWEZY HE2E# $SEn]&7H(the parametric
bootstrapped likelihood ratio test; PBLR; McLachlan, 1987), Q1E &3] (entropy; Celeux & Soromenho,
1996)& T4 o2 ARG AIC, BIC, SSBICO] 74, ghol #Hea5 R Aol Hojds 9
ngic), =3k ko] RIS 2t Zlo® FAHYE EES kY ZESdS 2te Rl vast
7] 9 7 7HdAA LRT9F PBLRS A&stdth A4 Ao=EA fro] &80 9 +F0058 2
S AE kY Z2ads 2t 4 2do] A3ket Zlow AE Rt
S g AT o] 1%ET A2 2 A" 229 a7 ¢ b%ET A2 2
Z2uy 79 $E sty tHMarsh, Lidtke, Trautwein, & Morin, 2009). 1§89 =7 &
7ol 1% B 5%ET Ae R TAE 255 AEA0R diEd AlA
7] Wizolth $-8v= 53] 1%G3%)Rer AL o 2 s st B
L3514 ekl a3y 2l AT tide 5% Hit He IF0] v Ede g AEE 49

2o (1 = o

[o
f BN
_|>L

S

il
A

214



o th3k A= TIMSS 2015

L

H

A A T

A

)

o]LMR¥} PBLR$}

K
of
jzel

—_

o
o}J

o}J

3 AR

F A

3
L

Zapdel o

o
7 T

e
iy ot

)

V-2>¢9} <

T
it

ol A717F AX A

T TH<

5T
it

K9]

Al AA

HAHEA (ANOVA) # Tukey®] ANOVA A}

2013). 181}

A
]

el A

-

2

°

g

= Aoz yehyth aarEAd o

Sl A

H
T

0.365 ~ 0.674¢]

wir
=

ijH!

&

—~

R
.AO
~

o

1o
il

7

V-1> 7]

<3

AR

_~

Y
;AO

s

0.478

0.433
0.365

0.558
0.548

0.674

9.129
9.456
8489

8.321

13.978
16925
13.653
13.604

215

4.968
3.196
2.999

3.547

1.634
1.831
1.620
1.516

2.837
3.34
2.626
2.298

H

8593 (%)

S

9.126 (3h)
9432 (
8433 (%)

1

-

o
o

A3

741914
s



249 - 184
AETEEEE
<GE V2> 29 A3 AR EILRT 4PBLROp-#HE
sesi) | skl 4| AIC | BIC | SSBIC | DLRT | pPBIR | Q=g o
<1% | <5%
1 8 | 81631894 | 8163449 | 81639075 0 | 0
2 13| 77982492 | 78017970 | TI976661 | <0001 | <0001 | 0898 | 0 | 0
3 18| 7AGS3482 | TASDGS3T | TATA9639 | <0001 | <0001 | 0914 | 0 | 0
4 23 | 7392860 | 74104092 | 74031005 | <0007 | <0001 | 0883 | 0 | 1
5 28 | 73BLO2 | 73215129 | 73126154 | <0001 | <0001 | 0907 | O | 2
6 33 | 766472 | T4 | TZISTS03 | <0211 | <0001 | 0834 | 0 | 3

Zhelz

* pLRT+ n A5 vs. n-1 A5 %3 Lo-Mendell-Rubin
pPBLRE n Al vs. n—1 Aol ok stepwEs RE~

HAFEL <¥ V-1>&
HojFEr) o] e mdo]

<E V225 zzyd9 A
Al A3 AIC, BIC, SSBIC ¥ RdE
U e 7o ZEIds THEsE
2lgt A= ZE9 A7V} Atk
& AL ofyth Avrl PBLRE

e

FE A
=

=
=
1o
o
1o
ot
i
o flo

(3

(e
[N}
—
—
fu
?37“’0
oo

6,
6- =z}l

fo
P
fﬁ.
=y
BETU U s

i)

o & rfo

~N
==

N R

|
o |

|
2Nk [R

iz
2,
=
ot
a3
[m
i
=)
rlr
'
[
i
=)
e
b

@
of
ol

o
v}
o
iy
&
rlr
o
[
fu
)
e,
3s!
i)
A=)
P
[
i
&
mO
=
=
o ok
Wl e
o o B
o
D P
S
o K
L
N
N

ey, =
i

K
i)
o
1_-11?_1‘,
O

N

)
o3l
i
ol
o
rlr
ih)
rf
o

216



shgsel HE 54 B4 BF 94 A TR U A TIMSS 2015 4%E FAow

ECH 7] ShAA 2 Az 7121
s | g
5] A | 99 | @ | 99 | @ | 99 | g | 99
1 0488 | 09.21% | 6.327 3} 7.586 a} 6.972 a} 7.353 a3}
2 0168 | 03.17% | 6447 af 3.941 af 7.893 a} 6.214 3}
3 3939 | 74.34% | 9141 3} 8.406 = 9.373 3} 8.442 =
4 0513 | 0968% | 11.399 = 9.262 5 11.656 = 10472 &
5 0191 03.60% | 12.149 s 12.751 s 12.183 s 11.637 &
x W) A A 2P AARY) TR Q1A AR 747+0.973, 0.825, 1.896, 1.571¢] ).

12| "/’/d-*\—’\* zgme ;]
10 b v\ Z2ord 4]

HE
Ha
Z2nY;
B i
Z2atd |
Z25EY 2|

1 i 1

23} 350 AL = S0 80| fsh 510 TS
cyet 0] CHet St4g x| 2t A2 7hx| Q14)

(28 IV-1] g 2% U3k Zz23ds

9.2%9] AEMU88 H)o]l =ud 1 w9 Frh o] IFd Fote FdAE dAE
! 0T

=
T oF 534 4elm, B 2AE(F

3 , AAAIZE 7EAQIA) RAFTE o el &gkt B
& wARSAO gk A A7 A 5F el Fshe 5SS v 2ga gojF 2l
S WAEAC tigk ] Az A] HA st E] Hrl 10 Bk AEE] W Ao &
Aol tH(<3E IV-1> =),

217



;g

2) X292 179

i

32%9] SHAE(168%)0] Z2uA2 1l &ahe, AHE Hare of 527dolth 2R TF I

QEEE LR =k vaﬂ Rold eas BEsh WAERH tek s Azo] 3 el &3k
oo Ed gold 25(EN, AN, A4 2EF AA gl BEnd 49 B A oA
2l T vA}ohﬂr gy ZEael a5 g ZEgd 2 58 aAbSAd B A
Azte] o] AA Eiel HALFHBHNT IS FABHCE NV-1> 32). mep] Z2ol2 aF
o) MBS F8 £]lo4 kel Awel dia) b $4A dalg D Qe duew 2 4
9ltt o]zl A= o] aF 9 S| ws A Al AHoA EAL HoltleE AL Wo] wAle
Awd] g3 FeAoz R4 As)E A0 Aoke A @y oA a2 1FS =
23l gy, 28 g8 BE 253 7P Ao Ao

= e sk 49,
b a7k F g
o &3ttt AR 5 ot
<HE NV-1>of] AAE #2 FdE fAF8lt) o)t
Fw2shd SIS difito] ool Uist HoA Q15T wALEA ] g sHA <]
A

o168] SAEGIZY0] 2l 4 el Sofol, A Wi o OBl o) IFL A
ool L3, FHA NN A Gl &

5 F TS AN, 1EaL S A7)
st T1Eelth o] F-S kel figh oA 89l AFEA e tigk SHAe] A 7F B 1 e
HAoEth o 2 3s AEtH<KE V-1> #2). Z2 3194 259 S A7Pe] #9262 AA e
2 ure Aow yehged], B Ei(8433)8 FAOItH<E V-1> #x). &, o] 1§ ZTEIU3 1

woll vle) sl tigt 7HAE o Q1AL ¥ ARlE 7EA AL 9l i, WARSAJOl B A Zke] o
A B2 AS Btk TEHU4 2B ‘Fn), A, TEx|C1 A H8) ‘S x]ZPe] gho

igom Ythe Ae Zeu 1F% e FA ole@ S4e [17 V-1 2 & %ol
zeel 20 Zenel 4} BPe ARL ol Erhe FolH T HAE WEe o & gk

5 gy 5 159 54

=
of
£

36%¢] AE919)o] 22U 5 TIFe &atH, o] T1Fe] AL S oF 6477 0]
A, AR, B AZ RN GG iz Slo) of a9l b Feed
# 5 Qe o e 53 the agEel wal F9 A wael Ao dja) 993 3942
A9 AR A8 U & AT o TEE FU, AN, Y AP 4 Gl Foe

g I5ol7]% st

218



o] 5 -

H

S A

~ o ﬂﬁ]ﬂ./”]ﬂ
— 07 B X 0 —~
@wmﬁd.z_.n%ﬂo HEHT TP
o Wi T W o x,p%mM QV%E%%L ,
= P zo T M = o w B B G Bz o N
‘mwx Pl H ﬂ.uXLlyl ﬁAZ *Mll
o U= o T 2 T H o KR g H SRR mw 7o T W T
g R U TS W g K w g X A HOXT RR W
X o e I E,__|_L|o A or B R P L o) o Sl R
PeTEL L Y4 LEE LR T BT R TS
m@@;ﬁﬂaﬂm@ of 7 o urmﬁmﬂﬂlﬂﬁwgaiwrg_. TR Ot,Mr ] zo AR E
ﬁﬂwoaw%;lg w3 Wx%ﬂ%ﬂ%ﬂoz?ﬂr (N B FHEL S
Py o B o 1Ak %ﬂ@%%%z%ﬂ = =0 B o
.%@qp% R0 2 ﬂﬂ@%%a[am@ﬂ é@@%@ﬂ@ %msé
m,..ﬂmol_ﬁﬂ ﬂxgla ﬂﬂﬂ@ﬂ%ﬂmﬂﬂem% T 2o s i iﬂﬂ@%
R o 3P o w@WQ%ﬂa@wzm %7QMAMA =T o
IR = 3L el B = Ew SRR B o w o Ui
o ol E .ol T+ ~ 0 oo o N P Tz H o op = %d = H
ﬂ%%@m T @QT%29QWﬂ S R X R
M%ﬁrmﬂ@aﬁﬂ;ﬁoo} urm%@.%cf?ﬂ%ﬁa%ﬂ o g OB o AT
oﬂ?mooﬂfraﬂ%@ﬂ% ﬂ::TOfELar% 5 ﬁﬂrﬂWﬂ&i @J%W%W
T % LI PGS B @ o o T o X < 5 mE W A
L%%%ﬁﬁﬁéﬂiﬂﬁﬂﬁ%%wdﬁﬁxﬁ %5%WﬂWz %%E%M
— K =~ ~ ~< — — T
momﬂmwdeu_mﬂ%ﬂu%wmmqw7mmoﬂwga%wwmi_%a#dn.Wmanoae@1 %@.:W{%W
o j — - HL]\ i N ! —
@W@@%@W%M@%g?wwgﬂylwwaﬁqﬂ%ﬁﬁ@w .
=t ~ fi ~ ~ 1 ﬁE 0 Tol” \OI _ i 3 _ ~ N
5 % B E o MM SR T o 7o M W mﬁ o N s =W Bl o 2 TR X T B B R
S P i G R =dur @ AR TR gy I RNw o~ oy D
iﬂ%@&&3m%54@ﬁM@@%§§%wﬂ8§%xhﬁwamﬁﬁﬁﬂw
wjr iz &= = = G v T TR MR o 1o ~
B %uﬁrimoEAwm%meoHfotzn%W&H%AjﬂﬂrMﬂHTmL@ovoﬂ%ﬂ
MﬂWHMﬁ&ﬁ%LHLﬁOﬂﬁﬂWH]ﬂﬂﬁuWiﬂlWﬁMﬂﬂﬂlﬂﬂw:i]E‘yo_Hceiy,eﬂrﬂlrﬂ]__/llmﬁﬂo
ﬂo7~_ox, oy o S oﬂb::1 ]]nn‘__g_.
A TwB R BEAT DTLPT ol FRLT o AT R ER TS
“Al‘mvlﬂx_lLrL_/L#MMHOEUEHU,INOMEH)MOUAIJ\MVIMOZmﬂﬂE*ﬁOﬁﬁﬁlEﬂﬁiﬁ__"W L\W_l\ww‘.#ﬂﬂuouvbﬂw/wefﬂ_ﬂq
3 o7 o WG . Ny = ¥ = ) = _ < ol
%%zaﬂﬁpﬂdﬂﬂﬂﬂﬂ%mﬂ izﬁaﬁﬂzgﬁwk%yﬂwﬂzﬂm
N v ,me»ﬂF i %o B st ,.%wa_._l | M Jz 0 4" E_l‘ml_x ol N K
e e o X H Lo PHT T YT R ST LT 5 o
ol = X —_ g — > TO0 o) op X S K — S . -
ﬁ?@ix%ﬁﬂmwﬂiﬁa%A mmWrxﬁﬂ%@mf.?%cﬂzmmmﬂmeﬂu%%ﬁM%mr@%
G " o wsAX e 0 T -
qﬂ@ﬁ%%ﬁmﬂqgwﬁgiimamEoﬂ%agim@%ﬁgﬂwgmM%
?@?wmmmzm;%ﬁw%wnggg@msaww@ﬂﬂﬂ@ﬁ@@%wg
ﬁ%@ﬂﬂxﬁﬁm%ﬁ%@ﬂ%ﬁ%gwwﬁlqﬂis%ﬂMMW5Q@%?M
N ol _rqx,m.ﬂ_,o H o o = = - 2 JJ.ﬁ < T ) =0 ®
ﬁ%wmwf%ﬂﬂwﬂﬂamﬂt@%%WM%MS@M%Haﬁ%%;?@%
S - T ol e wjr SO mwru Wy — X ,;Low,_ T il mA_u 3 5y i :r i 1O o
NS N 7 Wﬂ "o XTI o = o B ,O|.._ o = :HL =on) e | B H_AI o (K Wmﬂﬂ
.ZQHTML]EEF/‘TNIU—IN& H‘Mﬂqlln ﬂﬂ.\,ﬂ‘l;o o
° mowﬁogl%?uﬂzmok omxﬁn,dﬂiuiﬁ_@
3 ~ - —
%Edli%mwmuﬂmo_&%aﬂ*ﬂu
OH . o =
E__v‘DICLZMM_

219



v/] TI 2()16 —|: H o Tl— AL
M
SS 5 A3
% ]—
o
1=

A -

V-1] 7
=l

A
=

[

200

Mﬁﬂm_.www_nn
z o o
Fefigzds
O < S T &
= ﬂmd&ﬂ@m_ﬁaﬂ
‘w}oga‘hﬁlkﬂo%ﬂo _ﬁOﬁ‘UIS\iAT
ﬂA.ﬂx.uuoEmmnmmE_.Al _ﬂnlylﬂﬂ —
BmM Eﬂr6mﬂEﬁoTEé
oo~ N or o > L
; 1r1au i owrﬂaeT
;oﬂ7on_mo H,Dr N3 o
%ﬂ&&mﬂﬂ%sﬁ@ﬁﬂ}o
?2% LHOE Nrﬂ%ﬁeoﬂ
QL%._._Q.E_.ﬂﬂ‘_t.MA )T
i]ﬁedﬂzﬂ ‘umo,_lﬂﬁ Mﬂﬂum_ <
Oﬁ N ol ®O o U U O#a N _L_IW_T HI
ﬁﬂﬂ#;ﬂﬂ@%@@&@
o) © " 5 %
1%@.%%L&39%%%@
<A N~ o) BP s M ° : 5
=T zéggog. g
ﬂwoga],ur .mﬂdn]madr m
%_,Tgao 7dreﬁ1AoomAeE_6
o ALt - ﬂ_ﬂ}Hko
A@aomMoTwMz %rﬁﬁmr
i 55
%Ek%mﬂ%m%w_ ,mewmwm
qau%%mﬁ%@wm
iﬁuﬂ15§%%% TE
HwHoﬂanAjuHEuxhﬁ%Vaﬂo
ol ol wﬂ&o o oW o o) b ) - N : -
%@%Hﬂ%&@gﬂ o X
mou%ﬂvw*ﬂoeg@_MWMmfmomﬁ
) N _ 3
sﬁﬂvﬁ i:uﬂl_mm,mnugonwwﬁw
M%xﬂm%éﬁﬂ%%q&
zﬂ[a%mﬂzﬁwmg
ﬂHL.mMo o‘w‘._,_m_l ﬂ_./HoL]_lﬂ
%Ayﬂ%xéiﬂ (o
;oﬁﬂﬂﬁﬂozc,ﬁlmﬂ_a,_ﬂoé
ﬁiahﬂ};;ﬂ ,Hourm%%
oTll = 71_.401&' o
w zox1e_ﬂ]A
%ﬁ %%%ﬂ%x £.%
—_— ! P 5
?Aéﬁwzwaﬁoiaﬁdhxﬁ%ﬂ@r
T 5 ®
,mu_,oTE ,ormﬂﬂmﬂn_rmélﬂoi
_.m.LwEL ]x_aLE
%mﬂﬂr%xhﬂ.fﬁdﬂkﬂu %
T W o FLT5
ﬂﬁﬂ%oﬁ%mﬂA‘h%mﬂmﬂa&
%@q@A%MA £
=K .urmrmlyﬂﬂmﬂ{
wjr i_sﬁr 7
™ <o i 7 L
=R e W X
=1l Eﬁémﬂwouf
%O T ol
OE

_‘_ET/H
dol i@ A7)
)%

220



ShYES BE 54 BAL BE o A9 TRl g A TIMSS V15 AnE PO

223015, 84 - $HA JAHLEL B £ H4Y AXF - 4F 99 2
of mAE &3t welvista WSS AALee T

449, ABHE0D. el Azg WASAS SRR Aobld % ShEimste] wA.
olx 1S, 13(2), 253-262.

A9A014). EoE TS £8 FFol FAAY FHH B WA 4G B @7
o] srolui il o) 8l HALEHY] i

W R(2001). T T Aol A AE wAMgEH Aopid R FaEHiEge #AA 4
T. A3l w3kl A ALEHg] =

o] g (2007). 2EAe WAL WEFAZ, FAHH #E WA R FYY A=Y #A. F
Folshal ST ehe AALEEe]

oMz, AF%1998). 58 ol JFL A= elH S| shdw wah R A, A
AR Aol EP%—T—Q}E%Q}ﬁﬂ AEZ2A F8uS, 37(2), 147-158.

0]@(2017). &nfEE o EAolAE &8I FI s FAEY AYH IY
£ 9% UHUBE FACE. meldstn HAANY AL

oJF1%0). 25 1Y o}FY FYH 54, F84H 2ANAY, F25HNY #
Al @Eam et oiekel AAeeli= R,

oJFR(2010. FHW3 Fd HY FoeFe ® -5 AYH FY AT ¥FOw wi)
Bh4 M ALBS] e

o]%3], AA(2010). FuF s FAE] 3 gl HH Ao] A, WAL AT,
14(4), 759-78b.

o|8lsr, AAY, An|5(2016). wSHAE Fol wE Hade] st &l digk wE
A AT - WARRIS FAoE - AAATAT, 23(4), 425-450.

Z41(1997). pALE A ek A R o] FFFr] R FAALAHA WA dF. AEd
Sha ST Shel AR R,

F0ZQ010). $3e) BE M 54 AdE A% Fd A R Al el g gel

54 7 et g Any A2kE ORM2010-58(pp.139-154).

A, ARA, OJEOS, Fals, =50](2013). T8l A Zhgh wAlL 2 alg- IAAZE F§ 3k

E /2 st FH N n A= G ofAlolu S AT, 14(4), 281-306.

A8 (2014). LA 15@01 25 g FE M= FEFl #3 TR 2FAS
A, 27(3), 163-187.

S H A Q016). 3 -ASAAE Fol WH FAME AT AREAN, d7n
RRE 2016-15-1.

Akaike, H. (1987). Factor analysis and AIC. Psychometrika, 52(3), 317 - 332. doi:10.10
07/BF02294359

Akey, T. M. (2006). School context, student attitudes and behavior, and academic achieveme
nt: An exploratory analysis. New York, NY: MDRC.

Atweh B., Clarkson P., & Nebres B. (2003). Mathematics education in international and globa
1 contexts. In: Bishop A.J., Clements ML.A., Keitel C., Kilpatrick J., Leung F.K.S. (eds), Se

B

=

221



FAE - 124

cond international handbook of mathematics education: Springer International Handbooks
of Education(pp. 158 - 229). Dordrecht, Netherlands: Springer

Celeux, C., & Soromenho, G. (1996). An entropy criterion for assessing the number
of clusters in a mixture model. Journal of Classification, 13, 195 - 212.

Choi, K., Choi, T., & McAninch, M. (2012). A comparative investigation of the presence of p
sychological condition in high achieving eighth graders from TIMSS 2007 mathematics. 2
DM Mathematics Education, 44, 189 - 199.

Coppola, C., Di Martino, P., Pacelli, T., & Sabena, C. (2012). Primary teachers’ affect: a cruci
al variable in the teaching of mathematics. Nordic Studies in Mathematics Education, 17
(3-4), 101 -118.

Di Martino, P., & Zan, R. (2010). 'Me and maths’: Towards a definition of attitude g
rounded on students’ narratives. Journal of Mathematics Teacher Education,13, 27
-48.  doi:10.1007/s10857-009-9134~z

Di Martino, P., & Zan, R. (2011). Attitude toward mathematics: A bridge between bel
iefs and emotions. ZDM Mathematics Education, 43, 471 - 482. doi:10.1007/s11858~
011-0309-6

Di Martino, P., & Zan, R. (2015). The construct of attitude in mathematics education.
In B. Pepin & B. Roesken—-Winter (Eds.), From beliefs to dynamic affect systems
in mathematics education: Exploring a mosaic of relationships and interactions (p
p. 51 -72). Cham, Switzerland:Springer.

Eklof, H. (2007). Self-concept and valuing of mathematics in TIMSS 2003: Scale structure an
d relation to performance in a Swedish setting. Scandinavian Journal of Educational Rese
arch, 51(3), 297 - 313.

Grunschel, C., Patrzek, J., & Fries, S. (2013). Exploring different types of academi
c delayers: Alatent profile analysis. Learning and Individual Differences, 23, 2
25 - 233. doi:10.1016/j.1indif.2012.09.014

Lo,Y., Mendell, N.R.,, & Rubin,D.B. (2001). Testing the number of components in
a normal mixture. Biometrika, 85(3), 767 - 778. doi:10.1093/biomet/83.3.767

Ma, X., & Kishor, N. (1997). Assessing the relationship between attitude toward mathematics
and achievement in mathematics: A meta—analysis. Journal for Research in Mathematics
Education, 28(1), 26 - 47.

Marsh, H. W., Ludtke, O., Trautwein, U., & Morin, A. J. S. (2009). Classical la
tent profile analysis of academic self-concept dimensions: Synergy of person— and
variable—centered approaches to theoretical models of self-concept. Structural Equa
tion Modeling: A Multidisciplinary Journal, (2), 191 - 225. doi:10.1080/10705510902
751010

Martin, M. O., Mullis, I. V. S., & Hooper, M. (Eds.). (2016). Methods and Procedure
s in TIMSS 2015. Chestnet Hill, MA: TIMSS & PIRLS International Study Cente
r, Lynch School of Education, Boston College and International Association for the
Evaluation of Educational Achievement (IEA).

McLachlan, G. J. (1987). On bootstrapping the likelihood ratio test stastistic for the number o

222



spAsel BE 54 A9 EE o A FRol g 97 TIVSS W15 23 FHow

f components in a normal mixture. Journal of the Royal Statistical Society. Series C (Ap
plied Statistics), 36(3), 318 - 324.

Mecleod, D. B. (1992). Research on affect in mathematics education: A reconceptualiza
tion. In D. A. Grows (Ed.), Handbook of research on mathematics teaching and le
arning (pp. 575 - 596). New York, NY: Macmillan.

Mcleod, D. B. (1994). Research on affect and mathematics learning in the JRME: 19
70 to present. Journal for Research in Mathematics Education, 25(6), 637 - 647.
Mullis, I. V. S, & Martin, M. O. (Eds.). (2013). TIMSS 2015 Assessment
Framework. Chestnut Hill, MA: TIMSS & PIRLS International Study Cente

r, Boston College.

Muthén, L., & Muthén, B. (1998). MPlus (version 7.3) [Computer software]. Los Ang
eles, CA: Muthén & Muthén.

Newmann, F. M., Wehlage, G. G., & Lamborn, S. D. (1992). The significance and sources of
student engagment. In F. M. Newmann (Ed.), Student engagement and achievement in A
merican secondary schools(pp. 11 -39). New York, NY: Teachers’ College Press.

Opdenakker, M.-C., Maulana, R., & den Brok, P. (2012). Teacher - student interpersonal relati
onships and academic motivation within one school year: Developmental changes and link
age. School Effectiveness and School Improvement, 23(1), 95 - 119. doi:10.1080/09243453.201
1.619198

Papanastasiou, C., & Papanastasiou, E. C. (2006). Modeling mathematics achievement in Cypr
us. In S. J. Howie & T. Plomp (Eds.), Contexts of learning mathematics and science: Les
sons learned from TIMSS(p. 113 -125). New York, NY: Routledge

Schwabe, L., & Wolf, O. T. (2010). Learning under stress impairs memory formation.
Neurobiology o Learning and Memory, 93(2), 183 - 183. doi:10.1016/7.nlm.2009.
09.009

Schwarz, G. (1978). Estimating the Dimension of a Model. The Annals of Statistics,
6(2), 461 - 464.

Sclove, S. L. (1987). Application of model-selection criteria to some problems in
multivariate analysis. Psychometrika, 52(3), 333 - 343.doi:10.1007/BF02294360

Shen, C., & Tam, H. P. (2008). The paradoxical relationship between student achievement an
d self-perception: A cross—national analysis based on three waves of TIMSS data. Educat
ional Research and Evaluation, 14(1), 87 - 100. doi: 10.1080/13303610801896653

Simon, M. A. (199%). Reconstructing mathematics pedagogy from a constructivist perspective.
Journal for Research in Mathematics Education, 26(2), 114 - 145.

Singh, K., Granville, M., & Dika, S. (2002). Mathematics and science achievement: Effects of
motivation, interest, and academic engagement. Journal of Educational Research, 95(6), 32
3 - 332. doi:10.1080/00220670209596607

Skinner, E. A., & Belmont, M. J. (1993). Motivation in the classroom: Reciprocal effects of te
acher behavior and student engagement across the school year. Journal of Educational Ps
yvchology, 85(4), 571 - 581.

Skinner, E. A., Furrer, C., Marchand, G., & Kndermann, T. (2008). Engagement and disaffecti

223



A9 - 1

on in the classroom: Part of a larger motivational dynamic? Journal of Educational Psych
ology, 100(4), 765 - 781. doi:10.1037/a0012840

Stroet, K., Opdenakker, M.-C., & Minnaert, A. (2013). Effects of need supportive teaching on
early adolescents’ motivation and engagement: A review of the literature. Educational Res
earch Review, 9, 65 - 87. doi:10.1016/j.edurev.2012.11.003

Thomson, S., & Fleming, N. (2004). Summing it up: Mathematics achievement in Australian
schools in TIMSS 2003. (TIMSS Australia Monograph No. 6). Camberwell, Australia: Aus
tralian Council for Educational Research.
Wilkins, J. L. M. (2004). Mathematics and science self-concept: An international investigation.
The Journal of Experimental Education, 72(4), 331 - 346. doi:10.3200/JEXE.72.4.331-346
Yoshino, A. (2012). The relationship between self-concept and achievement in TIMSS 2007:
A comparison between American and Japanese students. International Review of Educatio
n, 58(2), 199 - 219.

Zan, R., Brown, L., Evans, J., & Hannula, M. S. (2006). Affect in mathematics education: An
introduction. Educational Studies in Mathematics, 63, 113 - 121. doi:10.1007/s10649-006-902
82

224



Investigating Korean Students’ Different Profiles of Affective
Constructs and Engagements: A Latent Profile Analysis on
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Abstract

Large-scale international comparison studies for a decade have shown Korean students’
negative affective constructs and engagement. In addition to this general finding, this
research aimed to provide details in Korean students’ affective constructs and
engagement. With the latent profile analysis, we found five groups of individuals
showing qualitatively different characteristics in their affective constructs and
engagement. Particularly, it is required to pay more attentions to two groups with
relatively negative views on engaging teaching in mathematics lessons. The findings in
this research suggested that different approaches could be required to improve affective
constructs and engagement in each group. This necessitated further research on
achievement and influential factors on each group’s characteristics of affective constructs

and engagement.

Key Words : Latent profile analysis, mathematics, Korean 8th—graders, TIMSS 2015,
Affective constructs, Engagements
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