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Abstract

We examined developmental trends in academic interests during adolescence by using data from a panel survey of students
in a secondary school in Tokyo metropolitan area. The panel survey was conducted from fiscal year 2016. A total of 965
students (478 male students, 485 female students, and 2 “unknown”) completed the questionnaire online. Academic
interests were measured at three assessments in fiscal year 2016, 2017, and 2018. Results of rank-order stability showed
that academic interests were consistently moderately stable across three assessments. Hierarchical linear modeling analyses
revealed cumulative mean-level increases of interests in culture and nature averaging approximately 0.2 SD across
adolescence. Mean-level of interest in mathematics did not change. In addition, we found significant associations between
covariates and the intercepts of academic interests. The intercepts differed according to gender, enrollment year, study time,
and after school activities. These findings suggest that academic interests might develop via learning in school and their

trajectories might differ according to various factors.
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FEARICHT SEROLL L REN:
BAPELEPRICH T 5 FLRET 2D

1 HEE B

CIVETHE LEFEOMICINT, BRI
a7 0 b LT DEAELERL LT
JA < H &4 T Z 72 (Chamorro-Premuzic, von
Stumm, & Furnham, 2011; Renninger & Hidi, 2016;
Sackett, Lievens, Van Iddekinge, & Kuncel, 2017,
Scherrer, Preckel, Schmidt, & Elliot, 2020), 452
BHOBEZIOWTRTHD E, FENE~DH
BROME N TR EA~DES ), ERH
LWz A DT —< A
ZTHTL260THDL Z ERfERSNATWD
(Eccles & Wigfield, 2002; Hidi & Renninger, 2006;
Sansone, Thoman, & Smith, 2010; Scherrer et al.,
2020; Schiefele, 1991; Trautwein et al., 2015), L 2>
LEZDO—FT, BIRZOHLORFEEDOT T M
LD bEMINTEY (Harackiewicz,
Barron, Tauer, Carter, & Elliot, 2000; Zhang, Dong,
& Yang, 2018), F&EEE DO CHEENFICKT
BBV T D0 E MR 5 2 L b E
ERBRHEHE VWA D,
FENK~OBILICIRS T, BIRIZB 5%
TR0 Tidk, BLBR 2 R IAY B (situational
interest) & FFPERYBLER (dispositional interest) &
W9 2 OOBERIIBLEIC T THREF L TE 2
(Silvia, 2006), RILEIHLE & 1T E B AOFRER-OLF 47
O, BEHIEREES T L Vo, SUIRICIKTE L
TORERZRBE L L TEEZEINDI HOTHY
FICHE PRI TR ENTERE S
DTH D (Hidi, 1990; Schraw & Lehman, 2001),
Z ORI 2D 2, RIAY B X B Y TR
BHOHDLEDLHZ BN, FHEREHEE

B DA &N o T SCIRAY - PRI 72 BRI R
SN DT ENfERHREN TS (Knapp, 1999;
Linnenbrink-Garcia, Patall, & Messersmith, 2013;
Renninger, Hidi, & Knapp, 1992), —J5, Rpihay8l
RIZ A ZFRE OTTEI~ & [hviot 2 — 7
MPETH Y, HERZEE LT ADRH#E LT
1 52 B Z T (Rounds, 1995), FEEEIA
BORTOFEIT T 2 OB L ERFET D
EWIH A, & T TOELE TR TOR
HEMZREETIIe <, TOENH HRRE DR
MHCOT VRSN D Z L2 EET 5,9 2T,
T RN ED L ST HDONE
W) BLRICIUWNTIE,  RRERYBLER O#1LS 7 & B
BRAHRZDZEDNEE LWVENZ D,

FRMER LR % & o BRI 2 A & D 281
EREMY, BEROBENOBEETHZ LN T
&5, FT—oRL LT, BEN (Y
TR OFTOMKIE (B 23
R EFUZ ERTEN T D ONEN S Z e %
WEtd %, IBALOZEM: (rank-order stability) &
WO B H D (Low & Rounds, 2007; Roberts,
Wood, & Caspi, 2008), = DIENLOZLEEVEIL, X
TERIE S 7= Bk D L~V RO BUR 3 & 3
flizis b DT, ZBEESEWIEEHEBERED
K&l s, —J, BEMA (e~
JVAR) OBLBROHERI 2 L~V R EIEE -
MWoTe D TR LD EWN S Z & /MGt
T5, FHEL~LOZA (mean-level change)
EWVWOHEENRD D,

D2 ORI RIE, BIEOZE L & ZEMIZD
WTRRIMEIESMET 520 TH D, filx
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X, BRARET omELR Yo7 2 [
Eii L7zt T5, PrTMCEENDIEEDG
RPELL ERHLZETD L, FhHEL~LT
DEALNAELTZZ LD, L LT 7
BENDILEO/AOEENE LWGE, %
HRDIAMLITZE L L2V, Licid > TIERLIE
BIZEELTCWNDZ LR D, —F, Hko
BRRIZHOWT, 1 B HOKREND 2 BIHD
BRENTTHEHLOIEEHLEY, 50
WA L0 LT, 3 F LR F
UM E 7oz b5, ZOHE, FHHED LN
JUISERIZEE L TWND Z LI DA%, FHXH
RIBALIZOWTIEE R R E Do 2 &2 D,
T XL, NENLOREM & SEE L~ DR
fbi%, BAERIE S 7ot oo 2 e 20 & T
T5LDOTHDH, AIEITRER (X7
JVERIR) O TOfE 2 DL T — 2 DL
Al 2 bDOTHY, BEILFEY, BLE
M (7213 o 72Ky OB HEE % 7
lidsHmE Vs,

ZIVE CTOBBRICET DR DR EMEIC BT
DAZGITCE D &, FeERBERIC SOV T
WZEMN R 545 (Low, Yoon, Roberts, &
Rounds, 2005), Z® Lowetal. A % 53#7 T,
66 {EHDOMEWTIFTE DI G D, FEEEREHE Z & OFF
PERIBLE DNEAL DR EVED RE S 4T, £ Ofk
B, Bl HICHEMD DA T TR
BRI ZE WL~V TEREL TR Y, Fimn L
NDHLELBIZEOZERDOERE L E L Lo T
T EBREINT, IHEOWHFENL S, O
FIZHFF STV D (Schultz, Connolly, Garrison,
Leveille, & Jackson, 2017; Xu & Tracey, 2016),

B D TFEIE L~ L DI OV T, FHEE
B> 6 B F TO BB DEEHER 72 bR & —
NIDWT, A FFHIMTOT (Hoff, Briley,

dF 9

o

Wee, & Rounds, 2018), Hoff et al. ® A & 537D
FERDND, R BRI FH ARV TE
DERPMETT 500, FEHMEIICHO L
F9 52 EBHLNIINT, AR
WiE, =Ry, e, EERRNEICHT S
B O SITEINT 27%, EERZRNEICED
2 BRI L, BLFER E 72 I3 ERZE e NI
KT D EROBGRITE DL RN LRSI,
B ESGE TOFENE~OBKIZIRET S
&, FRCEERITRT D Bk D2 b & it 20t
En% <, WEH - HFEHZ T THFE~ DB
HWII—B L TR FTT5Z A RSN TETND
(Eccles et al., 1989; Fredricks & Eccles, 2002;
Frenzel, Goetz, Pekrun, & Watt, 2010; Gottfried,
Fleming, & Gottfried, 2001; Koller, Baumert, &
Schnabel, 2001; Spinath & Steinmayr, 2008),
LLbod &9 7Bk D22k & 2 BB % %%
TR, 1 RET N THRRGEER DO AN Z RS L L
TR THD, £O—FHT, BEANEXGRE L
T BURIZ B3 2 DA IR R s D s
VW, TNETOHARANZXGRE LIZBRIZET
DRFFE T, BB & FET o) & -
AFEIZINT, FHEEREWTT D BRH % B
RAMEWHAA N H D Z LIRS TWS (R
- BOAS - $90K,2018; I, 2015), F72, HA
AR 2GR & LIEAFRIZI N T, RPAED
RSB~ D BLIR AN R A% 7> D ey e ]
MO BIZTRDZ ERALNIINT (B -
ShiL, 2016), 2O X DI, EEEOBGEE & HIC
BLRA TR - TN Z & ARET D8 R 6
nNo—J, HReFBeRtl 2 TELETAK
IZEBWT, FEN ERDITE AR 5 ELE
RIAIT3 T2 BN & < 22 DI bR ST
W (A - B - B, 2019), EOMIT—H
LT 7euy,
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F7, BAANZMGE U-BBRICEIT 5 21T
MIROBBEAE LT, ZTOIZE A EBFERED
BRI HBROFELFT L2 b O TH 5 510
B c& 5 (FHEIZD, 2018; JIIARIEA, 2019;
M, 2015), HEWTFRE DT — & 1B < Flip s
DORFTTIE, Z OB IImIZES< H o0y,
Fk bars— FEICES S DRONDFRH
TERWMBEARH 2, DRI, BWHEDT
— X BE) D PR OFEEINY, HET
HELIR b DITE EED T LITHERDMET
HD, HEFHEICE S T —4% & AV T
b 1 DB LN, RFENFHNG 6 A EW
5 15D THEWEFRIME TOZELE - T BIC
FTEP (B HML,2016), KV EWVERBORGED
TR VNI RET D OOV T, »
FRELonY LRFIESI TV, Z 2 TR
ZENE, NSO B O EI R 5
B0, HWTEEDT — X IZEE SV iEtE
THZ2LxAMET D,

1.1 KARDEW

EEANBE~ORIKIL, ZFEORIZHNT
e DT U N2 E TR 2 EEE AL
THHN, THERFICEEOPTRET DT
v h A ELTOMIES b2 (Harackiewicz et
al.,2000; Zhang et al., 2018), FEF&HA 72 BLSN5,
RN KET D R Bk O 28 2 (i A
L LT, FEOT at AO P TORMAIELED
HEI R EB AR S LTV D (Hidi, 2006;
Hidi & Renninger, 2006), ¥T4-0 EFEHFFE T,
TIT 4T T T DX D RFEHEN G L
TEAEMICRBEICELY T X 9 7B oilfe©
FEBEORNWEIEZNE E Y (Rotgans &
Schmidt, 2011), 2% OIRPLAIFLR D - H 3%
EHNEA~ORER e B A FH SE5 2 &R

BN TW5 (Rotgans & Schmidt, 2017),
ZIVETOSRATIIRETIE, EWNAOBIZEICE
WTEHERNRICH T DR, SFEN BN D &
EBITE T LTS BHAR L AR TN
(Eccles et al., 1989; Fredricks & Eccles, 2002;
Frenzel et al., 2010; Gottfried et al., 2001; JFLHIE7)>,
2018; Koller et al., 2001; Spinath & Steinmayr, 2008;
1, 2015; % - ShLL2016), LA, BEEERE
DTF—=H LWSRFUTEH LB S, BET
BaHl b L BRI TREN 2 FOOE KRS
D 2 FEHEFRITBNT, FENEICHT
HERSEEL LI < R DEmPARENT
W5 JHARIED,2019), ZOFAE, 7277 47
T TR O LA B U T,
WA ~DEFER) 22 BUR 25 00 D &N D SEATRITSE
(Rotgans & Schmidt, 2011, 2017) & FE&H 725 R
ThY, MWEFREDT —% & MW E 732 2 Mt
WSLBEE SN TWD, KBFEIE, JIIARIED
(2019) NERE Y TN P EEE FRICE
WTTON TV BIERAED SFVHET — 5 %
AW, JET 2B D, FENE~DOFIED
A L ROV THRETT2 2 L2 A& T
Do FRIZ, NBALOZZENE & SFEHE L~ L D2k
D2 FAZHOWT, FATHIFE DM NS LT D
&9 R TR T T,

[ 1]

AP EBE TR OEET-BIZB T 258N
BA~OBUEDF I ZRNELLIT, &L~V TL
EL TS,

[ 2]

NP EHEFRROAEEZHIZB T 558N
BA~OBBROTEIL, FEPERD L EBHIT
<o T,
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2 Hi&
2.1 ST —2OHE

ABFFET, BRI O EBEH TR T 2016
R X0 ARSI M S TV D SR LR D
T2 EFA Lz, R\ LEAE (P FE
WZFY) D 6 FE (B 3 FEICHY) £T
EXRIRE L, NR—AT A VAL 72D 2016
1% 2017 4F 3 AICHAEN EiE S iz, Tk,
2018 4F 3 HIZ 2 IR H, 2019 4F 3 HIZ 3 Ifs
HORENE SN, EX =2 U7 0 OEAE
TRERFER R &2+ 4T U 72— 3 — RIZER A
—DEAERR L, EDR— ETHRAEEM LT,
FEICBIN U AL, RES—Vica s (v
THEDOEEFD ID L8R T — REMKRIZT
BT &4, D ID &/8AU— K&, FIRAN
DALY a—F RS EE T 7,
AW DEZITEER, T ORI EDEN
WL, FEOFBEEEOMIEEESMEES
W XA FNmEEE LR, £/, AET—F
EEHL TV O EEOITIBEEOT — & ~—2
ZESICH LAHPGEEZHE S, Fric A
WA Z L EBRMICHIAETF T &N, bt
F LR DDA MR DT, T — 2 h
DITFTB AR KA %, EAZRETE DIEH
IIHIBR L7 REE©F — & Ok &2 321 7=,

2.2 HIXRE

WO PEHE I 2011 FEEN D 2018 4F
FEETICAFL, RNRVREDOTRE T +— LI
1 BILLEEIZER e SNz b D 965 44 (BT 478
K, T 485 4, DI - B Z T 2
B) BOHTRGE Uiz, NFARE D & ORI
ANEZ, Flabkedt B A fld L= 2 iIcfig it
#H L7,

2.3 HIRRIER

FENBA~OEE /DO ENE~
DORRIL, X v BHEREGHIIT (2015) D
B - BIL IR 0 A RIE S D REEC K- THl
EINTz, ZOREEFHE~OBEE - BAR~D
BR « BEA~OERD 3 KA1 5705 2 LUK
BENTWD (IAIED, 2019), K FALRE (5T
b~ - BIR~DOBEE - Fr~ D) 1%
ThEh7HE, 3HHE, 2HAOHEA %5 %,
12 HENORAORETH D, FAEICHEEL
AR BT, FEIURICBWNTAL D8
4 fEE 1 B B D4 EAEALRY) I2TH
BT,

SUb~OERIE, FlE TtRoSEE R
MU DUt R b o LRI ThIZWEES |
DX O REREE R, A TE DS
%7k L7z (Cronbach’s a=.79), HIR~DBLILIL,
Bl LA RE TFIEs Ly &[5
LEER) CEUD) OX ) REREER, #F
RCXHEEOEEMZ R L (a=.78), &%
~OEBRIE, BlZE oo E 2%
RV TRLEVTIORGETE] OXHRIE
BaGh, PR CEDREDEEMELZRLE (a
= 80),

HEE A DOMR] (00 B, 1 Loth),
NI, B O OB O FE R
(0: —1 R[S, 101 MRE—2 BERE, 2:2 MeRE-3 HERE,
3: 3 Wi+, HOWFEORE 0: EEL, 10 AY),
T OZNENDORKEFRE (0: MRZEELT,
1o BRI - WA, 2
KL b)Y 2IZEEE LTHW T,

2.4 SFE
£7°, B - BALOIRA Y ZRET D RED
[FEIZNZHONT, BIRORBRER WD, BN
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RELARDHED, REHATRTORAEZWIEL
7oo HLBR - BILODIAR Y ZET HIRED 3T
PREORRIE, T 2B O ZINE L
TEH Lz, FARED Lot LU
AR ER OB A HR Ui, £ b
DFROFIHR 22 L EPEIC DN T, & TFALRE
SR OR S OHBMRE A FH I L,

SEEHE L~ TOEIZONTE, EFTHT
P REGRE | FAEDHBROVEE &R =
W, 2155 (Mean=0,SD=1) [ZHIEZZEH L
7o FEWT, MEEMIZET U Y (Hierarchical
Linear Modeling; HLM) % f\, AfEDFEHNE
~OFIROZEAIZ OV THRGE L 72, HLM 128 A
DRENIEFHES 5 Z &N TE, EHITAR
X o THIE [EEORIE TR O £ 72 5 RKAGHET
— 2R LT O FIRICE T T2 2 & AV TR ek
AR, IHIT, T —Z OFIc—RER L
MHIEMTOR TORNWEDT —ZREENT
WTCh, EHESEOHEEE 2 ZE S 5H1E
WELTERATZENTE D, HLM OLLED
X0 RS, HIM 2N A Z & TTF— 4 M
FEOEMAEERLT S Z LR FHAT D Z LT
AL 722, HLM (&, AN L~ L TOZE{L (Level-
1) & ZDEOEAMZE (Level-2) % fRFET
DET, RET HET MCHENEDR & 2, Level-
1 TE, A ANOE D OTF—2RER‘ET L
IZHTIED BHND, Level-2 IZEBWT, ZDEIFE
FRELRLUN A AME N ZEZH (RHIE D54, M,
AR, FEEH, BVWFEofaH, mok
W) B TRISND Z L2 D,

Level-1:

Interest

= By + 1 (grade)+p,(grade)?
+ +p5(grade)® + ¢

Level-2:
Bo
= Yoo + Yo1(gender) + yq,(cohort)
+ yo3(study) + yo4(activities)
+ vos (maternal academic history)
+ yos(paternal academic history)
+ o
B
= y,0 + y11(gender) + y,,(cohort)
+ y13(study) + y14(activities)
+ y15(maternal academic history)
+ yy6(paternal academic history)
+
B2
= V30 + V21(gender) + vy, (cohort)
+ yo3(study) + y,4(activities)
+ y,5(maternal academic history)
+ y,6(paternal academic history)
+ 1
Bs
= y30 + v31(gender) + y3,(cohort)
+ y33(study) + yz4(activities)
+ y35(maternal academic history)
+ y3¢(paternal academic history)

+ U3

SIHTIZIBUNTI, Level-1 IZIBWTHAED 1K
DIEF THETeE5 /L (Linear model), “FEED 2
WDEE THETTT /L (Quadratic model),
O 3 WOEE THELET /L (Cubic model)
D3 OOETNE MG, FRELEZHVTE
TNEREAT 72, BT VERICSNTIE, R
15 B M %E (Akaike’s Information Criterion
(AIC): Akaike, 1974) & <X X & & i %

(Bayesian Information Criterion (BIC): Schwarz,
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1978), ¥ 7 A ZFHIE BIC (aBIC: Sclove,
1987) M L7, WHEEL b, VISV
DEVHTITEVNRRNZ EE2RT,

mE, i E NFEEICOW TR ERERO
23¥) (Grand Meangde = 3.43; Grand Meancohort =
2014.55) TV & Vv T &4To1-, LLEOSHT
1%4>"C Mplus ver. 7 (Muthén & Muthén, 2012) %
iz,

3 R

3.1 EkD THREMRZRHEE & HEREK
F7°, BED 3 DD FALREHF RO AT,
RIERFOZEE, MR & OFLdHEEE R 1-3
R LTz, SUEA~OBIEE « B R~DBE - 25
OB RTIZRBWT, AFAEE, JERD
T, MR R D RERGMADRY TR LN
molz,

=1 E~AQOEKEEDORERHETE
Bk ek
NFAERE Z24E Mean  SD Mean SD

2011 6 2046 521 2158 384
2012 5 1985 444 2116 4.04
6 2088 456 2140 4.77
2013 4 1885 468 20.77 484
5 2012 487 2043 551
6 2026 456 21.61 4.39
2014 3 1851 450 2092 381
4 20.00 502 2119 444
5 2059 366 20.98 4.05
2015 2 1871 481 2149 388
3 1992 442 2215 419
4 1957 399 2244 4.03
2016 1 2020 4.05 20.27 4.08
2 1961 447 2059 433
3 2055 541 2090 4.05
2017 1 2034 341 2064 432
2 2057 352 2178 3.96
2018 1 1853 413 20.81 430
T MYREIEROL DK 728,

x® 2 BRNDOBRRGRDERHETE

Bk 2otk
ANFAEE 24 Mean  SD Mean SD

2011 6 879 223 915 1.85
2012 5 831 246 8.66 242
6 857 276 843 245
2013 4 845 2.56 873 2.64
5 880 2.70 8.63 271
6 9.17 232 898 237
2014 3 8.62 2.09 833 253
4 875 223 8.81 2.28
5 925 193 898 1.75
2015 2 822 244 893 2.10
3 875 242 8.78 238
4 895 195 9.11 243
2016 1 881 194 7.98 255
2 8.63 242 7.93 230
3 933 239 8.58 232
2017 1 953 218 855 243
2 1014 1.6l 913 2.02
2018 1 920 1.88 8.66 2.50
I RYBA/ROL Y DEE3-12,

£ 3 HE~ORKEADORARIFEHE
Gtk 1elk
NZPAERE %4 Mean SD Mean SD

2011 6 534 194 485 1091
2012 5 540 1.71 409 1.82
6 529 196 434 1.73
2013 4 513 2.02 486 192
5 478 2.00 515 191
6 530 198 533 1.80
2014 3 544 1.78 481 1.70
4 579 175 459 195
5 582 1.72 442 1.83
2015 2 492 1.69 505 191
3 545 1.67 520 2.00
4 553 1.53 540 1.90
2016 1 537 1.70 497 177
2 558 1.66 467 1.80
3 593 1.78 497 194
2017 1 5.64 1.68 505 1.76
2 6.12  1.56 555 1.61
2018 1 551 1.66 522 192

T MYBSAI/ROL U TE2-8,

BT, AFEER JOHE (IERR)
&z, Biko 3 FALRER OB ZH T L
Tz BRINC, SUEA~OBLE & B RA~OBED
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B HPRREE 2 © oD O M BAFR B DS B S v 7z
(rs=0.30-0.64), HIR~DBLH: & E = ~D B D
EHCIEHRE B O AHBAGR B SRR S e (s =
0.12-0.51), FUF~D B & b~ DB DRI
X, BB BRI R STz (s
0.04-0.41), FEMZRHEEME & 95% EHH X I3 4
IR LT,

x4 AZEE-ZETLOTRREMOHERBE
#

N

0.36 0.30 0.09

2011 6 1918 051] [012,046] [-0.10,0.27]
0.42 0.23 0.04
20125 1995 056]  [0.05,0.40] [-0.15,0.22]
o 049 0.48 0.28
[0.33,062] [0.33,062] [0.09, 0.44]
0.56 0.47 0.28
2013 4 1042,068] [0.30,0.60] [0.09,0.44]
s 062 0.28 0.20
[0.48,072] [0.1,045] [0.01,0.38]
s 061 0.34 0.22
[0.47,072] [0.15,051] [0.02, 0.40]
0.57 0.46 0.24
20143 1043°069] [0.30,0.60] [0.05,0.41]
, 058 0.51 0.38
[0.44,0.70] [0.35,064] [0.20, 0.54]
. 03 0.41 0.08
[0.16,049] [0.24,055] [-0.11,0.26]
0.41 0.16 0.12
2015 2 1995 055] [-0.02,033] [-0.06,0.30]
, 0B 0.30 0.31
[0.38,0.64] [0.13,046] [0.14,0.46]
, 050 0.12 0.08
[0.35,0.63] [-0.07,0.30] [-0.11, 0.26]
0.44 0.36 0.29
2016 1 1998 057] [019,051] [0.12,0.45]
, 054 0.47 0.23
[0.40,066] [0.32,060] [0.05, 0.40]
, 064 0.51 0.41
[052,0.74] [0.36,063] [0.25, 0.55]
0.43 0.34 0.22
20171 1027,057] [017,049] [0.04,0.39]
, 030 0.40 0.22
[0.13,046] [0.23,054] [0.04, 0.38]
o 1 042 0.33 0.35

[0.27,0.56]  [0.16,0.48] [0.18,0.50]

=

. Corculture nature  COFnature-math ~ COFmath-culture
FE
6

3.2 EmkOMEXHERENE

LR 3 DD ALK 7458 Z Ok s
DOFABARE A R, BB ORI ZE E 1 A FREE
L7z, AbA~DBLE - BIR~DBE « Fp~0
RO T RTUZENT, PREE ORI 22 H %t
HREENHER S (s = 0.36-0.74 S0k~
DOBLE; s = 0.36-0.66 HIR~OHLE; 75 = 0.28-
0.71 Hp~D R, F7e R E R OHEE
EE 95%IEMXEITER 5 1R LT,

x5 BEROTHREFRDEMHIREN

AN . -
R BE(4 EFS b

0.44 055 0.61
2012 576 1497 059] [0.39,0.67] [0.47,0.72]
0.74 0.63 0.62
2013 4°5 1664 0.82] [0.49,0.74] [0.48,0.73]
g 074 0.65 0.52
[0.63,082] [0.51,0.75] [0.36, 0.66]
g 069 0.48 0.40
[0.56,0.79] [0.30,0.63] [0.21, 0.56]
0.56 0.51 0.64
2014 34 16.40,0.69] [0.34,0.65] [0.49,0.75]
o5 064 0.60 0.71
[0.51,0.74] [0.45,0.71] [0.60,0.79]
0.53 0.56 0.56
[0.37,0.66] [0.41,0.69] [0.41, 0.68]
0.60 0.66 0.62
2015 273 1947,0.71] [0.54,0.75] [0.49,0.72]
54 058 0.47 0.59
[0.44,0.69] [0.31,0.60] [0.46,0.70]
by 065 0.53 0.49
[0.53,0.75] [0.38,0.65] [0.33,0.63]
0.56 0.55 0.54
[0.41,067] [0.41,0.67] [0.39, 0.66]
b5 061 0.60 0.61
[0.48,0.71] [0.47,0.70] [0.48,0.71]
L3 036 0.36 0.28
[0.19,051] [0.19,0.51] [0.10, 0.44]
0.55 0.59 0.47
2012 1°2 10 41 0.67] [0.45,0.70] [0.32,0.60]

3-5

2016 1-2

F IR OEIL 5% EERMZERT .

2 FEINNOEIF 5% IEERMERT
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3.3 BROTEHELRILOEL

etk (ZBLR O S L~V T O A % B RE
TEET VA RWCRG Lz, BRI iU A
ST 2N, ETEANSEBE EARS
HoOBEEEE L, EANSEIFEND EN
EEBRHASNDDONEMAE LTz, T MR
[A%E5 /L (Raudenbush & Bryk, 2002, p. 26) %
vy, EANSHE (o0 AR & fE AR
S (wo: BIT D) OHEEME D O E AR5y
WOEIE GRPNFIBE: u/(uo+ o0)) ZHHIL, B
M2 U CLE L TV DDA & il Lz,
ZORER, SULA~OBBE - BIR~DBE - $7:
~OBED 3 5L H1T, K 55%D 53 E AN @R
IZZTE LTV 2 (range: 54.1%-57.2%), 2F 1,
TE RIS b —Z VDA 55% % S 5 &
TDH L, KD D AS%ITEANSHE L BIERRAE L
WO T EITR D, FRNFHB O R Ao HE EE &
95% (XM 2% 6 127 LTz,

F 6 BIROTHRRE Z & DR MFER

LR FR PR RS

AL~ B 0.57 [0.53, 0.61]
B #k~ Bk 0.54 [0.50, 0.58]
e NOY IS 0.54 [0.50, 0.59]

I IR OER 5% EERMZERT .

WA L > TIEANG AT 5 L9
WL, ENUEEEANSEHBTAIID %K
FELT-, ZHED 1 ROEEETET NS 3K
DHEETEELETNVET, #H320OET IV E
M, EHRELELZ SR L TET VRIREIT-
7o FDOFER, STLA~DBLE & FIR~DBRIEC
ONTIHE, HHMEBREEICL > TRbHTUTED
DRWETVNRRRDIERLE R oTe, FIEER
BRI L, ABFZECHESUb~O B & [ 85

10

~NOBIRIZOWT, FEO 1 ROEETEEh
Linear model ##¢H L7z, #F~DHERIZ DN
T, TARNTORENFED 2 ROEE TEE
¢ Quadratic model 23 B & T2 fER & Ip o7 7
0, TOETNAEHRMALE,

=T BEHROTRREZEDETILLER

7V AIC BIC aBIC
A~ oD Bl

Model 1 5553.637 5582.869 5563.813

Model 2 5550.343 5599.065 5567.305

Model 3 5558.569 5631.651 5584.011
AR~ DB

Model 1 5362.127 5391.360 5372.304

Model 2  5358.683 5407.404 5375.645

Model 3 5369.031 5442.113 5394.473
Brp o~ Bk

Model 1 5509.469 5538.702 5519.646

Model 2 5478.624 5527.346 5495.586

Model 3 5486.498 5559.580 5511.940

;E. Model 1 = Linear model; Model 2 = Quadratic
model; Model 3 = Cubic model; AIC = Akaike’s
Information BIC =

Criterion; Bayesian

Information Criterion; aBIC =
adjusted BIC, AIC - BIC - aBIC I EHhIZD

WT, RNDEDDLDER—IL FIATRE,

Sample size

EESR BEHRETT Lo RICD
W, ETEEDRICEA LR EZRT, BKD
3 TRREf/ESENENIZONT, G X
DHETEE & 95%IERE 4% 8 (TR~ LTz, bk
~OFLR L BRA~OBBRIZOWTIE, 4ED 1
WOHEDBHENEDOE CTHREAITHARE L7220,
AR B B2 0N T~ OB & BIRA~D
LR DR @ < 7o TO<HIAICH D Z L3
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IRENT, BEEAOWBRIZOWTIXEED 1R
DR -2 WOBP L HIZ, HAIIIAEET
1372 0o Tz,

FVRLHR UINICRITDLT X LR
BRTIE (ug: /710 1, BROA N RES R
DEANEDNZHEERBLTND, BTOT
NMRIEIZBWT, YIFDT % ZRITHEHY
WCHE Lo, ZORE JIIEARNDFEKESS
B (o) LV b RERMETH Tz, XTI
57 E MR ERTIH (W, py: D) 13X, £
FADBERBNTORMANCHE L o T,
Z OIEITA FALRE O 78 5 0
ERILTND, ZOEMEHMWICAEERETHD
T, RN & B DA <A
LN EEEWT D, UL~ORIRE BRA~D
BLIROD 2 DIZ2OWTIE, & DT o L85
BRI B heh o,

® 8 BEBRBET) VJICHEITHEKO T
RECEOUIR EBEZ=DHERE

He~D  AR~D B~

Bk SR BlLER
W

g;\ 0.48 0.46 0.37
%kLﬂ [0.44,0.53] [0.42,0.50] [0.32,0.42]
FEREEIES

0.20 0.00 -0.03
B
S oo [0.03,0.16] [-0.06,0.06] [-0.11,0.05]
1% 0.06 0.03 -0.02
=" [0.03,0.09] [0.00,0.06] [-0.04,0.01]
2% - - -0.01
g x % [-0.03, 0.01]
T UK LR

0.66 0.54 0.80
Y
S o [0.57,0.75] [0.46,0.63] [0.66,0.93]
1K 0.01 0.01 0.09
fEx ' [-0.02,0.03] [-0.01,0.03] [0.04,0.14]
2% - - 0.01
i x [0.00, 0.02]

DR EEZICHTI2RHEEOHMRE UL
=t 2 A& (PR « NFRE - 28I
[l BFHOFHE - W O RAEFEIE) ORI,
YA LEE O BBAEERBEICET VITRA
L7z, LED->T, BIFIZOWTIE3 SORE
DO TMREETICBWTHEREZ FEKE L
THERA LTz, HEIZOW T ~ORKICE
WC DT, WA THIERE LTERALL,

T ORER, b~OBBEDOGI TR L, M
B, NFERE, FEERE, BOEORED 45
DSRFHNCA B 2B E A /R Uiz, PRI W T
1%, Bk L WD R b~ Bk oY) fy
MWEWZ LRSIz, £, NFEENHL
<, HxOFHERNEL, HWFEE LT3
NEEAbA~DBBE DY/ 3 mWRER & 7o 7z,
FEARHEEEICOWTIEE 9 IR LT,

xR IBEEBREETY OJICETH5XIE~DE
EOYIFIZHT HEEDHR

B/, HEENE 95915 X W]
PERI] yor 026 [0.13,0.40]
N y2 012 [0.06,0.19]
FHE R y3 012 [0.05,0.19]
B y4 0.8 [0.05,0.31]
o

IR (S8 s 0.07  [-0.06,0.20]
BACFEIE (BEE) e -0.03 [-0.16,0.10]

. FBEMAOEIX 95%EERMERT . SUKET

HEMICEEL L OIEAR—IL FIATRE.

SE. S%IKETHETMIZAEE LR B DIFR—IL KiF
TR,

HASOEIROGIFIZ DN T, AFAEE,
FEREH, HOEOFMED 3 OBNAICHR
B AR LT, NFEERHLL, Ax 0%
BRHNEL, B0HEEZL WD AZEHKRA~
DBBROUI R R EOFER & 7o 7o, G HEE
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EIZ W TIEE 10 1R LTz,

® 10 BEREET) VJICET2BA~NDE
ROLNFIZHT 2HEEDHR

EA HeEfE 95% (= 18 X[
PRI yor  —010 [-0.23,0.02]
NP w2 0.4 [0.08,0.20]
SR IR yws  0.09 [0.03 0.15]
U yos 0.6 [0.03,0.28]
BeACFE (RB) ys  -0.03 [-0.16,0.09]
BACFEE (B8) ye  0.03  [-0.09, 0.16]

. SUKETHIMIZAEELGLDIER—IL K
TR,

BEEA~OFEOYI IO T, R, A%
R, FEEE, BWEOHED 4 OAHEEHY
WCHBZRBEZ R LTz, MRS OWTIE, otk
& HARBIED T HHEFEA~O B O YT A B
EDREINT, AFHEENH LS, HxoFE
R <, BHOHEEZ LT D AN EEFE~D
LR DY T S EOFER & 7o T2, BEE A~ DBk
DO 1T IROMPEZIZOWTUE, FEIFM O BHEF
WA B B AR ST, iR A RV T &,
1 WOMEDOREINEDKRE L RLEEICZH
D2 EDRENT, B~ OBIRD 2 RO E
WZOWTIE, WIh oI E & ORIZ b HFH
WA BRI DR o7, FERI A E
[ZOWTIEE 11K LT,

12

® 11 BEBREET) VBT 2HFADE
RO EEEICRHT HHEEDHR

B/ HEENE 95%(5 FE X [H]
s

PERI yor  —0.43 [-0.60,-0.25]
NP w2 0.17 [0.10,0.25]

BT yws 0.2 [0.03,0.21]

FHHE y4 028 [0.10, 0.45]

BACFEE (RB) ys 001 [-0.16,0.19]
BACEE (FBEB) pos —0.03 [-0.21,0.15]
1RO =

il yu —0.05 [-0.11,0.02]
NP yi2 —0.01 [-0.06,0.04]
S ] vz 0.04  [0.00,0.07]

B yia  —0.02 [-0.09, 0.05]
BACEE (B ys 0.03  [-0.04,0.10]
BRI (BB ye —0.05 [-0.12,0.02]
2 RO =

PERI yu  0.01 [-0.03,0.05]
NP y2  —0.01 [-0.02,0.01]
S IR yz  0.00 [-0.02,0.02]
BE yia  —0.03 [-0.07,0.01]
BRI (RBY) ps —0.01  [-0.05,0.03]
BRI (BB ye 0.02 [-0.02, 0.06]

E S%KETHIHNIZAEELEDIFAR—IL FiF
T,

4 EER

ABFFED HINE, #HBEFE 2o e LeER
HICHRAMN 220D T & D PEEHE A%
DAL H OB NFITHRT B BIRD, EN
ERBLEBITED LD BRENEREDDNE,
NENE D2 TEME & SEAE L~V D L&D 2D
DBEP LR D Z L Thote, IO E

e
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PEIZOWNTIE, SUb~OBE « BR~O B -
A~ DBEDT TN T, FREL LD
TR 2 L EVENHER STz, ZAUTARFZED
Fi1 ZXFT250THY, Honi-LEk
REDOHEEM E, Low etal. (2005) D A X Z5HiC
BOTHESNEMEEIFTERL LV TH T2,
EEE L~V DOBARIZ DN T, BRI
TNV E T2 OFER, b~ B & 88X
~OBRIZONWT, FERERD EZDL~L
B EFFEMBNHER SN, BN HEo
HEEMENDIE, N—RTA &b 1 FEADRK
HEMRFHN D 6 FAEDHRAFERRFD 5 4H T
AL ~OELBRITH 0.3SD, H AR~ BIRITH
0.15SD, AN ERTHZ LRIz, &
FAOBBRIZOWTIE, HE OREEM DR
WCHEIZR 6T, EEL -~ TOEBIER S
IR hoTe, Ub~OBL & B IR~O Bz
WCIEARBFZE DR 2 % 3R L, B ~o Bk
WDWTIEGE 2 3R LA WRER & 2p o 7z,
BLLR ORI & AT L 72 2 TO R TR
&, D EDD & FEA~OBIRD T3 D8 m
Zoax L T& TW7d (Becles et al, 1989;
Fredricks & Eccles, 2002; Frenzel et al., 2010;
Gottfried et al., 2001; JLFH1Z7>, 2018; Koller et al.,
2001; Spinath & Steinmayr, 2008; FH,2015; ¥ -
AR, 2016), AFFZEOI RIXZI & 1T R 5 5%
Bl ipole, AWIENREREH TN P&
BPRTIE, BEFELEIC, BBROREC
BOTHERE LBHE L2 S BRI THRIEN
BRFEOEFEE L TWD CRRURFEHE R
FRESEE AL, 2005,2010), DX HRT T 4
T I == 7 e BIERDFEVOORREIL, ARl
REOFTEELL ORIV EL 2 E O
(Rotgans & Schmidt, 2011), I FEH KT 2
R 22 LR D8] B SRR 5 Z R S h

13

TV % (Rotgans & Schmidt, 2017), AHRFFED N A
%, ZOT7 T4 7T —=v T OREIFT
2H0THY, FRTOZOOERNEELD
OFNHT AR E R D S DL LD B D
Thb,

PERERIEE T L O OHTRERTIE, SR D
133 SO TIZOWTHENCEE L 2 -
=M, MHE OSSN TEEF A~ DB IZ >
WCORFEINCHE L 7oz, YT OHIE
R=2A T VO NEERBITLHDOTHY,
PEHE LD EET B OB L1z o0
TEAZEBROND Z EEBT D, HX DS
L, fEFPOREOE O A BT D EA
ZEBEWRL, b~OBE S BR~OBIEIZ S
WL, ZOMAENFEICHEE L 132572
Motz Z il D, OFED, b~oBkEH
SRADBIRIZOWTIE, T ORI 5 A e
ERBBORR UE Y — 2 RE5Z %
HHL TS, £E, Ub~OBlE 5~
BULRIZ DWW TR HICE B EE L~ v D
BAER R NN, ZOFEE L~ DRI
AT BICH HRREILE L TR O DM &
FTENTEDLLEA D, FHUTH LEE~DHL
BRIZOWTIE, 1 IROBEE & 2 ROBEE DM
IZDWT, ZOSEDHFTIICAER & 7eo Tz,
ZDZ LMD, HOHEEITE T~ E LY
MO L 2ICR Y, BOELITEOREL T
o, Feb AT ORKO LR ED S
o, flx OEEDE Y — 2 DiE
WIAMFEET B2 LR EN S,

Bk 3 SO AL REOEI R IZx LT, Xk
OB & FOFE A~ DB DWW TR - AF
R - PERER - HOED, BRSOBRICD
WTIIAPAREE - B IEH] - B OIS
HEICBE#E LT\, 3 OO P RESTICH
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BLTWDDE, AFEENIVEETHY,
FERM R BOFEE LTO L EEDTN,
BURDN—=A T A U BEWHARH S Z & TH
ST, FRZNITINAT, Ub~OBM I ot
DD, BA~OBERITEMED T BR—2 T A
YO UALBEWEAS ST, BT A
FEZOWTHE, afr—FEERBILIZHBDOTH
Do TIHEMO O HTH, UHMOPERET
BT 10 ST 2 Bk 2 58 < Bp o 7o AERED
AFTLHE IR TETD I EN I MDD
o, FEICONTE, #EmEoT —»
DB FEENEITRT 2 BIBROF 7S & A 1R
it L7 e TR e L G Rk mR s S vz (I
AIZ, 2019),

HAA~OBRIZONTIE, 1 IROBEE & 2%
DEZOMmSTE Y, ZEOFMBHANHE &
molz, UL, ZOJHE DSy & L RO
THAHNCAERBEA LS N7Z0iE, 1 KD
& L FERHOR TH o7, ZOBEN ST,
H % OB RN R WIE EHEEA~OEENS L Y
mE LA RR SN, LL, FRLS O
HEBZOWTII—UIRER R ST, HF~
DB DAL DENFEZ AT 2 EREIZONT,
ARDERDBREDRD BN D,

ABFFEE, THE) TERIER 22 OO EEIT Y
DALTHESN P EZE AL LW D, Rl d 578K
(2RI AT DOFEENEITKT 5 BkoZk
b & LEMECOWT, A DT — 2 (23S
WTCSERERITIRGET L7z, 56T 2T,
FENFTHS 2 BIRO IR 5 JATHIE
OB EIT—BEL2WVWHEDTH 720 (Eccles
et al., 1989; Fredricks & Eccles, 2002; Frenzel et al.,
2010; Gottfried et al., 2001; JRHIE2>, 2018; Koller
etal., 2001; Spinath & Steinmayr, 2008; HH,2015;
B« AL, 2016), T O T 4 T T —=2 T REE

14

W T 2 B OZAMICE 2 5 DV RICET
% HEmHY - ERERA R AR T 2 b D Th o7z
(Hidi, 2006; Hidi & Renninger, 2006; Rotgans &
Schmidt, 2011,2017), F-EFEEIEMETIX, 2
NHORRICEWTRE L SNSEH - 8%
T B 72018 TR F7HH TRV
DAL TOD CUERA, 2016),
NG VALY S 1oV b SN el OB R A=A O X ]
MEEIFFT 2D ENZDTEA9, 2121,
AFRINTEBORA R bH L Tz, £7,
AFIEDH ZABERN O EHE P 1 1KZH b 15
BT = Z TSN TV SRR TE 5,
H—DZNDELNTZHATH DD, 0
AR D— AL T REMEIC B RIFF 230 <,

2 HBLELT, av ha— B EOFER RN
Z LR T E 5,4 1S B T BLER OFEED,
WHOHEHBFERIZBT 2FCOBRTH D
L EFRT DD, ZOEROFETH
2 BRI TR FZOERH L QR WiEE
BT BMERH 5T, LIS o TEHRIOF I,
HLETHIDE D Ftd 270 R FEET D
AR BN T, AFE DO~ DR & AR
SOBBENPOLHEHAB A BNV Z &I
WET, TOFVCOEREICLL2bDTHLNE
IMFELGINDRNI LICEBERLETH D,

3 B E LT, FENEICKT 5 EBEORIE
FEDORER & D, AL FENEICT 5
— A7 BLER D L)L % B CREE O TRIE L
7o FATHEZETH RREOHIE T EE VTN D
HLDOMWH 5 (e.g., Frenzel et al., 2010; Spinath &
Steinmayr, 2008), L 2> LR & 1%, FEEDONE
WBHE LD TH Y, H5AEETEFEOS
DHITTNEITIIIER IR A Ff > T 528,
7 NVOHSTNFIZILH £ BB EZ > TR
WENWI LSRRI ELHVGELINE LR,
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FEBIZ, EEOFEERDS LN D & & HICHRNE
DOEOMEN L VT Z L7 EAVRBR S LTWD
% (Denissen, Zarrett, & Eccles, 2007), %l z1%, Ji
HIE2> (2018) TIXEREL & W 5 HE O K HITIC
9 Db S o B A JIE LT\ D, AT
D X TR 7R EIR O L~ D T S
MITR B VEEMZe RS, FEIE) (2018) @
X9k VIR BT IC F THIOME S 7 Bk
FUETHZETHLNTL DAMBEERSH D72
A9,

4 SHE LT, FITHEFE~DOHIRIZOWT
Z OEACOENEZ FRNARE LTI A BN
T TE ed o TSR T & 5,
AWFFOMEANE, EMHT-BOEENFICHT S
BULES TED X912y BT D0nakik L7z
W&, 8] BT 20028007560
TiERnot, A5k, £ bORBKOELD
BANEIZESE TN BELRDIZA D,
LD &S BRI R ZEHRNBH G, RFET
ORI HFFIICH YT 244850
FENEIIK D B OREIC BT D AR 72
MAERIET DO THoT2, £, REHH
I U ETHAEEZ D OB IS < FR
TRENZRFOVOEBORENEEE XD ETH,
HELHRL TCho W D259,
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