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GENETIC EFFECTS UPON INSTRUCTION/LEARNING PROCESSES
——A comparative study of instructional methods of English by the cotwin control method——

Juko ANDO

The purpose of this study is to show two types of genetic effects-genetic main
effects and genotype-environment (GE) interaction-upon several aspects of motivation
as learning outcomes through instruction, using the cotwin control method. These
genetic effects can emerge both indirectly, upon the basis of some preexisting aptitudes
having been genetically influenced (indirect effects), and directly as some novel genetic
architecture never been activated before (direct effects). Nineteen pairs of identical
twins and 15 pairs of fraternal twins in the sixth grade received two different English
teaching methods : the Grammatical and the Communicative Approach. Indirect
genetic main effects were shown in most of the motivational aspects through some
genetically influenced aptitudes such as general activity. The direct genetic main
effects, most of which were nonadditive, were indicated, too. Marginally significant
indirect GE interactions were found upon social extraversion, when the motivation
toward a communicative activity was entered as a dependent variable. Finally, direct
interaction was also found for general motivation towards English by means of
intrapair difference-sum correlation.

Key words : behavioral genetics, cotwin control method, motivation, English
instruction, genotype-environment interaction.
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T35, —IIENE R ICOWT, FRoBEAEMERT
R FRMIC & 2) & {FHEAREH & ORI OHEBRK
z, RERME @aE LML T GAX
TABLE 3 i#517 %, BB TH 2 —RENEFE
I, bbb, Y¥—ANOE&, TZ2=¥r—3v 35
BNOBRO IER L BERLHEAN D 5 1, F1-8E
ELTHRITHESRNEE X, 2120FBERDS 5
6AEB L ORMICHELMHENED 3, 2L THE
EHb¥ 5 LBENEY EFELHEELERT ORI
EHEIZDBDIRD, ZhOBTNTARELEBVLHRED
HETHZ, SHCEKECDIR, EEFUECL 2
MHERBDEO A, BHEE:2Z D EHW-RRE
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OB (1993) OFBEIC L o TEH L fo— I RO
AHBIDOE LS IR NE B i & F B 2 ek 1, EE S, 90, B
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TABLE 3 EEHEM & FHEK & OHEBIERK TABLE 4 5 EOAEIE QIR A FHBERE
—REI LI Mz Dz»
EE (B%) (n=19) (n=12) PMZDY)
KELENDEHK .48%*(.39%) EReEA~DOEK 770 761 (.70) .01 .99
binkd .33*(.10 ) b 2390 .31](.34) .36 .54
ELL ZELw .67[ .70]1(.66) -.02 .98
HIEF 2T .40* (.26 ) HIREFE L 670 .381(.3D) .09 .96
7Y v hEE 45%*(.22) 7Y v P EE 290 .251(.13) -1 .86
BRI~ DG .33* (.25) HAI~ DBEC 430 .373(.34) -.07 .92
AET ~OB: AET ~OB({: 660 .63]1(.62) -.15 .99
L AR FE~OBL .22[ 17](.16) -.23 .89
5 — AADEMR .41*(.34%) 27— ANDEK 07[-.111(.05) .56 .06
Iz —va ERAOBR  .357(.26) 44**(.28 ) Ii227-va ERNORR 370 .291(.18) -.13 .92
i - B2MS i - ACBSE .63[ .60](.59) -.00 .97
ok~ DEK 4277 (.29) FRADEK 34[ .301(.19) .09 .76
BREE 43*7(.29 ) Emest 581 .55](.48) -.14 .98
FERAITERERE & OMBIHRE a) [ ] MIGEEFREC L3 —BOEHHOBEERR VIS
*p<.05 **p<.0l a

WHZETHB, 2O s, BEFEOEEWCH
WS F X FEHEROBEAZC I, BHFOEEN
B, HEIBEKRFEL TS EnR D,
RZBTCEROBENENRICOWT, 2EEDON
£ IR OKRAEB %R L 72 TABLE 4 7% & UM FIGURE 1
WRTET DS & THE SN 5 5L AHIMALER (),
FEARIEE), AR, FHERIBOORER
DHES5FHR LI TABLE 510 k> THREFL LS5, &
B NAERDFIZHER T A b THEEBERKD
REP»ZURZ»-o00B3IHER2E 2 18 o
olcs, TOREEWCxTT S I OREREBII124H1C
%h, CORBTTEIWE, [V M EE] BT
(7 — 28] T 2BRUN DT N TORET,
—PIERE R OES I REROZ % EEIY, &
CHIZERRBLTwS, LrbZORT [bird]
[BHREHIZBL T RTT, de ETNVVEHETH D IE
HIMAGEESIROFEER L T, IhE—ItEo
SPFEEOMEH R ) ¥ — > GEIMEEER) TFHl s n
5 [ZittofEo 2f%) Lo K&, BETFHOKEA
YEM H % it emergenesis (Lykken &,1992) DZEE %R

8 FIGURE2 W RLIzdDita, d, ¢, e DI RTDNRTA-F &
EAEIWN ETANTH D, ST HIz> T LISRELSR H b,
AR TE TNV TH 5 ace €7 N, ade EF N, ae €T i,
ce EF N, de EFNVDSEFNLT, EX5 A FOHEBELEE
EFNOBEE () XKD, TETNVHOBEEXHLEL 2

(Neale & Cardon, 1992), TABLES IZAR T DIX5 ET VDS
LOBBETFAMCBIT 5K/37 A —F OHEEM, &5 UVIES
BT s2EHRTH S,

( ) AREBZOLHEGTEEC L 2HENAMOERE
BB Es
b) MZ: —SitE &R DZ @ AR
c) ZEEERR (1993) OFRRI L > TEHLL—IIEREROR
PRAARS OB ZHIE A IR O fE & Ll 2 fER

1.0(MZ)
or 0.5(DZ)

1.0(MZ)

or 0.25(DZ) 10(MZ,DZ)

AR BR

FIGURE 1 IR ORI (P) OFEEUE % AHIMRELR
(A), FEFEIEER (D), HBEH|HE(C), FEH
FBRE(E) ORBELED SHAT €7V

MZ : —BMERER DZ o ZIMERER

WEBLDOTHD, £/ [BHEF] wonThH, &
WARBIR B D vy — > 2 R % &, FU < FEHEIEE
OEFZEDOTEMEN TR I TWS, 20 [EREGET
oW TR QLI 2R U - A % FIGURE 2
(a,b) 2R T, —IIERERORTHO—REEZ, &
CHEM T H 2 —RANEESH L H S (23)
DOEE% partial out LTHR EAEEDLS T ER
W), ZhoDFEBHERY, BFEOSEGREEKEL
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TABLE 5 FEBKOZHEICBIZ2EEETLTO

BEROFERETEY

{—%;%1/ a* d® ¢ e x* df p
KIELEAOEK de — .79 — .21 7.16 4 .13
¥ ¥ ae .64 — — 36 2.60 4 .63
EL de — .67 — .34 592 ¢4 .21
HIREF &0 de — .42 — 58 6.55 4 .16
FY v ER ce — — .35 .66 11.02 4 .03
HRA~ DB de — .38 -~ 61 7.58 4 .11
AET ~Oi, de — .66 — .34 1.82 4 .77
F OB de — .30 — .71 4.14 4 .39
g — hNDER de — .04 — .9612.60 4 .01
IIa2G-vavEHNOBEK de — .46 — 55 4.25 4 .37
i - aCis de — 67 — .34 6.99 4 .14
FHRAOEHK de — .46 — .53 5.99 4 .20
BaRaEH ae .61 — — 40 7.22 4 .12

a® fHmenits 4 FEHNRERE o RERE o AR

BV BECREER BRI T RalENERT B
DEEZOLND, 2O ERERLIEY > I LDIR
DOTREREEZ 2 LFFECET 5,

% BTHIENE R TREEFAOMLR AET ~0ig
L &, b8 BOFENHEENASNDE OB
Hb, PIZIEERETTE, HeiroBlzote7—
F2Br < LHEETA 2 ABME (3 s, Zhid
TERERAERE 3 ) PuilT, HELERBS LT 2
2 H 2 FetE R RB L T b,

BIZOZHEER

M#EN 2 ECERNOR AR ERET 2120, —5
HRA R DV, ZFBENENETH 2 —REED
LSRR &) ORERICOWT, §TO¥
BEMRZR - EEER E U, 8, &4 OBEEHHE
HORBEAME, BiFEkE BEORYOXZHEMEL O%

[ - *
801 - -
=
¢
%5
b,
[
=
ey
<
(&)
50 - i . .
50 60 70 80
GABIROB&KE:
a —HREETER

CABROEIA

%

BUE H2S

BYERZRMYEREL T, 50 2HEbEICOVT
AT 74X L2ERRBAHETo>l, 22T
SNKETERELRAEHRRE I 2 » 57, L
LA EMERTSY —0d8, Bricasa=
TV aYEMNOEREUEBERE L X2, #
SHISA (F (1,31) =259, p=.12) W OWTRHE S AT,
TITEEL L THEMNAOBETREEH VLT,
FIRRICEOBIIIC L > TR EEHORER{To 2 &
2%, RAEERE2EGKCEYNCEEE BRI
ALz &, HEMNAROEWEEZECIZCA N, %
TEVWFERCEGABIRFRIOERYED 2
& O R AFRAMERBI0% A TR S A (F (,
36)=3.00, p=.09), ZZTHEETHMEICL>TERL
rEsORAY, REAEOBES LD L, REEROME
ARED - XL TS ERERHCET 2,
&, BENSCEETR EREOREERICD
WTHRE Y 5, ZhiE—FIENERDOREBEROR
BiZDWwT, R7 L DB ADELRGABROBA—CA
HROBD) EXRTZTEOFEH EOHEHE»SHET 2
(TABLE6), Z DT, HEEOHBEFRE TIIEER
bOVEL o 10, ERHENE TH 2 —REEEMED
H{ETFEIE% partial out L72& & [£4&] iwownT,
F 7ot SR OB E T RI{E % partial out L7z & X,
(2] & [ — L] NOBROEER TENTNEE
ZHBEPRBE N, ZOIBF — ANDOBERKICON
T, HIOSh» s BERENSRE Sk o0
T, IITHEZELR2EANOBERICDAEEN T EET
R BREORAERB RSN Z itk 3, 2D
BIRIEDETH 205, BEMICZOMEELEVAEZ
E, GADHTENHE Z0MEAmERLRT VI L%
BRY 3,

% =
Y, AR THOh -7 & BB OEREMT

80 t - -
70?.\"_\-‘\
60 |- *
00— 50 80
GABEROEXER
b ZEMENAER

FIGURE 2 BEKEGFHI DV T OMIIE DML (a8
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TABLE 6 —PitERERRT DFEEHROZEEICE
V2 EEE & RS SD & OHBIRE

—BNEPN HENARE

rHE & (B
HFREUEANOEK .36 .46 % 46 %
birb .08 —.06 .04
ELWL 1 .05 .09
HIEF 3G .35 .30 .32
U P IEE — .40 —.39 —.23
HRI~ DB .20 .25 .22
AET ~DOBL —.09 —.08 —.08
HFOBLL .33 .26 .39
7 — LA NOER .38 .35 .40 %
a2z —v 3 VIEBADER .04 —.24 .28
0 - HCBES —.12 —.15 —.08
FRA~ADER .20 .33 .28
BEHKAE .04 .03 .10
* p<.05

a) ZREBA=CABROBI - CARRDES

TORBEFBCBIHFEEROMIOEME L5,
& b T EE 2 BIAHERIC B T 2 SREME
B OWTHEEBEROREERITE LI, Z0OMH
BHREOHFOZLYM EBECELT, ¥IDCEAL
o, —RICGEERERMEICT 3258, E—Ek
FIHMEIND L L DEYEMCEMLEE, b
DL EYEMCEERELCBE R RS AVBZETHY, 1IQ
RN—VFIVTFADIICEBEFTDLOOLRHMTH S
W LB - TEIREIC DL TR, LT L YT
TwutEZo6hTWwd, ABITEEGFIIXI S LD
. TERIEE L, KUY — U2 ER{REL GEEN
FEEELTR ZEPARETHLIIEERLTETY
20, DFEMFEFELZRIUD ETIHAOEL D [1E
R mEEFECE, 0 X2 B ARITEREEEN
EZz2hb, FESGCRFRA LS wEEbhs, &
LT, KPfgeTcHlD FiFfeka% [BE] 220w
BCERZMEE TR, 2D+ A ET
SZTIOENLREBEVTHS I,

A LERMEOBEICHS 1 DORABKR, BED
DNA t OBEN L VEHN TH LI EENTH S
End, BuaWEMFFROEZ AL ERbR S,
ZOEZHOL T, #HE - MENABERBEYS
MERENILD D WIXEBEFRTH D, EEPEC
Eo TRz E B ansg, PP ARfTEEDED
BESHIZLD2H 503, IQ =V F VT 4 DAk
53, HESMMESRPEL Vo, b TXEME

fiEc b, BEERPERTELWEEEb-oTWS
EVHZETHD, ZITIEEERSEHTE V]
EFERT B & EOREMLIRILE, MEBRCIIVD
D, BETIREBOZELHFL T bRB»D, £
OXAEHBFEECBWTENUT 2 0w 2 & —BEN
WITRIZ B T i —IRE RSB L 72D, —
SRtERE RS I AE R DERNT 28R, Ho0
BEORTFRLE IR ETEHROBTFRE L DX
WEDDHERUTZEVWIHR-—THB, ZITHED
DNA ~OEICATREM R £ MBES O RE L i,
HTLOBBETREW, 2LAZ3 LELFER, FE
O DNA DO EERERZZTIFELWILDD, K
%< D DNA, 203 E %I DNA OREKG  2) &

LVRATALEDA vE—T7 24 ATEIHEEND [#
CRERR | ThrEeEZoh 5,

CDEZFEESIEDDBE, I LIEENER
RIQRNN—=VFV T4 DL IHENEZEEL - —K
BIRBEDA% 5T, b TREM - B R{TEN
bRHETZENAETH 2 Z L 8b b, RENLE
BITHsh, BlIXETHI—IIERERD, BE
BAITOBC—BL Tk, —EZIT A 74X
VR T—RULTWw3 47— A (Lykken, etal., 1992) %, #
3 L BRSO MEE L ~ L TR X s b R
REHEEZONDS, 5T, AFETHY LT X
5 7%, ERAEEEEO¥EF BT 3 BE R LN
el Ty, LARDBFRNEEVLBESSINERY
BT, TEHEGEEMNW [BERN] &4 22 4HHIE
BIEENDEFTZE2DTH5,

BAHAII LIHRDPER S NIEE, ROAT v
ZFELTCDNAWRW-ST, ZOFRB o RicHET 3
ETMMED 2RA DL LI FRANAREREIE S Z
EHLARETIRD D, Zhid [WHhCBEEBERIFERT
L) EIE2s L] OMEESZHARITSH
B, BBH R L VAR TR - LI BRBRICDOL
CZHLIARMEEDZDR, BROZELBEHED
BEMTIERLD, [REBLLIEEOEBOD, EFEDOH
Db L TOEBERE W IEEOLEMEINE %
ETLHEODNAG Rt wsbD2BEEL, %
OFBBEREERT LI LEERBD D2, X
W CRE SN HFBERA~OEEHFERNRL, —I
P R THB A E O U T IR A R THEAE
BITH 2,35 — 3% <, FHAEIRNREE D& <
REEINIZER6EZTH, I LLECHERIE
HARNZ, A S DLOHEMIOGERN - 28K - LEN
Bt BT LBy, FRTOESHERAEERICE
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2bDEEZOND, Lo TEHR, ZOHEREHLKS
HHHTEE - A3 - LB A D = X AOEBETH
ZEEDD, LA EBUT 2R R ORER
HOLHEMEETHEED, ThoR2HEET52 L
T, [OPIGERBEHEIEET 20 Tidk, HEW
BT [BEHTHL B0 REIED] LI
T [l OMBECYINAATRL ZEDHD, 4
HOM, £ENTHDLEEZ D,

Z DEWRTEPFE, > 7V D/hE SRR o]
RetE, Wb BIREE R LEOERORHRN, &6
KHEIHEEEOTRTS a2 E» 64T, ZORMEE
W22 OBE—SHTHEWARE Ry, L LEFE
TRENTHEROS B, FEBELAEZDRDR—®ILL
TENTE, UTO 3 o0REEGEELIEH TS
5, DIEEOHETZED S L TFEL-BOSEE, M
BRI S EHENC b BREROERRPLEEHSR
HEhsalgetesid 2, OEEEROMEN L F21E
PREFAE, BHEEOF FoXBAELRHVES
I b, BEFHOMEMEEAVIEEORD, £
HiREc R b 2 alRe 0’ d 2, @QELEROEEN
FRRPTAEERIL, HETI2HEOEEEROEE
EFHELTCHREAEE DS WD, HEWVLIZL D
Wb 2L H 5,

FTOOTES 2HE LHEEVICER 2 HIE, &F
HEW B 2 EEORE LI, BHEMINAZAEEC
THEVLIERTERL, HENNACL 2L
Ot EFEST 2 —BRTHZ L WI I ELTH S,
Labz0BBORbLAIR, BEYNADLTDE
WK LT, BB MU e EBRSE R T
LEEDAKLHT, BRAZOEDEH L TRE LR
EHETIRAEFANZEGOH L, 202 LidEE
BRICREZ ST FEBECER L 28BS 20T hEY
THIEEHEATBL, HEOEEFIIHN L THAR
BEEREZ L, BEHTHDL I LN, BEHICEEA
DHEBHRE BB OO0 LDTH L, RIZQHTFHET
304, [BEEMESIDLEFICESNZUEE Y
DEWVIZETH D, —MRCHENLLEERC [Z
NEEENT] EWIBEERFb bW Ens, 1T
EEEEN TR T BGOSR o b LX) %
BRI, - TLEFRNERELTLTLLZD
BRAESFER ST T3 L idvniin, Uy LARSE
BRLIE S, BEEZOL OV S L EGEE
THREZAOCEBEORHD, BEROAY VT —2 D
T TCEER @2 T3 L ThiE, BENEROLE
FRISBSHZ S E AR A EE T 2 b Ty

B4k F2E

LB TH5), QUF, EHOAA=ZXLZDHD
WL HEELMESRRET 2, AIROBERIEED
BENHE T RS N72(Ando,1994), L Zhas, F

LW E2T- B, BEO#EEICEKELZVLHFLL
BRI DA LBEGT L2 0E, HFLn
K CHRE, OHRBEOHER, P2 b F0—5
i3, BEEOHEEREHRE ¥ OB PANBEOE M S
TEC L > TTIERL, HILOBLRMA S =X LDF
Rizkdbews oz,

CORBEHBARC /T A E LTETo NS
Did, METHILNERFERLBTHE» S RHE 3 hi:
BEEOEIBERTH 5, FENTEREES L, HAE
DBEEEVIET 21DV, FHISEEZROBEINOH
MR D CEBRLTERIQ DX 3 —iya I
BTdH, 2, 3FH, ZLCT7FRHCRFLVESGS
BREHLND Z LS MITR 5 TV 3 (Fulker, Cher-
ny & Cardon, 1992), Z i3, FEBIGEIEHRES 38
FCFRELAERENKE BT B2, 378, &
STCFREVIF LS P EBRECHEAAE R
51X, REORELCHIGL TH L WERERR
AHZ XL BBEREL TR EEZ SRS, Zh
INEEFEOEFEFEEDL D ok D FAREBOE
BRHBET LI EBTRETHIEEZSND, b3
ATHIROEE, FEORBEL L COFEEF RS
NOIEBENEROEZED, I TCHESh -7
BOBEEREECKEL T2 AR s EER TER
Vo 0T, TITRINEEEREE L TEELL,
SO ERTIV,

&I, CA & GA L W HERERIT, » {2 D
B - BEEN2 B TR L B8R0 BB O[5
RESNTERCOWTERE L, Ihi CETTF
MXREREFRAPRHE S NEE, BERIHEE]
ok THHE] ORICTELT 28550850, 72 &
ZAE B (1970) IXBANIFFRIIC BT B 2370 & O,
Lzl soB2ER L BSCiB8EHERSR
Hewwd, ol LcEEBRT 6h, i E~
DFFHID 2 VGG, FEELBENEENDL L%
A~ L7z, %72 Matheny & Dolan(1975) iz sh 2 st
rHEZ 7V A NV — ABE EHEEIEOE S GET X b
HHTEHEC LI VEEL, FEORE TOHINEEE
BEWI ERZRL T3S, Bergman & Plomin(1989)
X, BEOBHESBVWARBEHEERSE EbN
ZAREMERFEREL T 3,

ZZTCA & GA v ERREOXL L, BEOH
HE X MMt ORTTOXNTH B Vi 5, ¢
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bbb GA BXERAUNOBEE EER*BERNCITD
¥5Z L%, REFHEHEBCCEFATLIAT, ¥
BEOHRIEH~OFHMII® L, HBEBEN,
—7 CA i3, BHROEZLEEDID DT — LEHO
X%k, HEMY Sy 7 2 TELBEBEL, BFE
R OREBICRT SN BARLOI I 2 =F— 3
VORI TRFREEVEHCREDEMEZ T2 L8
TELZEWI)ATHHEORWEERETHL L2
3, AROSEMTH, GALD CADAT, 1
a2 =Y s VEBNOEROBLRIEYEEZ S
ha#2sE e OEEBREL LWL RAEEAZRL
TwaItdy, E¥O Bergman 5 DIEHE—HT 3
LOLBIRTEX S, bbb AARBEREOHHERHK
HOBRE L, HLETHHEENZLOTH LD,

IORNTREEDOHERED - TR SR TX
MTEBRILTHH D, BEREV FZ T4 -7 A7 —
VOB, JVHHEOSVWEERES O L
Whd, LrL—AT, FHEORVEABTREDOHT,
2 TEBEOEBHEEC LT L EDRWE S
BB SY, HOOBHOEPHERI LI LD,

RPRYEREICESTLETH S,

51 A XX &k

TEEHE 1992 AMTEELRFE LEE
38, 40, 96—107.

LEEFR 1993 DARMEREIC L 2 EEREREOL
B HEHBE LEFSE B RRSFAERRX
%, 357.

ZHBEHE 1994 BCERLAFBRE AR HiRE
) HBELEFAOLE Ry ATARER
Ando, J. 1993a The effects of two EFL (English

as a Foreign Language) teaching approaches

BELHET

studied by the cotwin control method : A com-
parative study of the Communicative and
Grammatical approaches. Acta Geneticae
Medicae et Gemellologiae : Twin Research, 41,
335—352.
Ando, J. 1993b

personality in Japanese high school students.

Twin study of intelligence and

Abstracts of Behavior Genetics Assoctation 23th
annual meeting, 12.

Ando, J. 1994
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Instruction learning process stud-

Behavior Genetics Assoctation 24th annual
meeting, 23.

THEFE -BKkERE - B/VEF-FiE $-EEHE-
hEFRER] 1991 I a=ApF 47« 7S uU—F
EEHLORER BIC BT 2 REROHENTR B
FEZBARF AR ERHL IR RHCE, 32, 1—10.

THEEE -BAEE -8/ VET -2 8- HER -
FEBHE: 1992 HEFRBREOLEPIE 23z
ZATATTTu—FEXFERNT T —F
BELEFYER, 40, 247—256.

C.S, & Plomin, R. 1989 Genotype

In H.H. Bornstein &
J.S. Bruner (Eds) Interaction in human develop-
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WOBE—Z 04X FRNER SiRFEMHRT
{Eysenck, H.J. 1967 The biological basis of
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Continuity and change in cognitive develop-

In R. Plomin & G.E. McClearn (Eds.)
Nature, nurture, and psychology. Washington,
D.C.: APA.

Jinks, J.L., & Fulker, D.W.
the biometrical, genetical, MAV A, and classical

Bergman,
-environment interation.

ment.

1970 Comparison of

approaches to the analysis of human behavior.
Psychological Bulletin, 13, 1323—1349.

FRIEZ 1971 MGt B0 2 BE L RBE - N4E
Wz X 3 EIERIITSE  BOUEHTGHE

BNAEF 1995 I~ Fq4HN T Fu—F&a
2aZHhT AT T Tu—FREFRREFEER

— 107 —

NI | -El ectronic Library Service



Japanese Associ ation of Educational Psychol ogy

233 HELEZH

IR THMNER HFELEFA 43, 2
—99.

Z EIE-EF O 1993 EROHEEREEM O
HBERE DA AFR HERFEBREFLTLE,
33, 151—156.

Loehlin, J.C.
personality development.

1992 Genes and environment in

Newbury Park, CA :
Sage.

Lykken, D.T., McGue, M., Tellegen, A., & Bouchar-
d, T.J. Jr.
that may not run in families.
chologist, 47, 1565—1577.

Matheny, A.P., & Dolan, A.B.
ations and time : A genetic view of behavioral

1992 Emergenesis : Genetic traits
American Psy-

1975 Persons, situ-

change in children. Journal of Personality and
Social Psychology, 35, 1106—1110.

1993 BEE-FEWRCBT 2 ATI N
1 L CENER BEOHEFER 32, 117-127.
Neale, M.C.,, & Cardon, L.R. 1992 Methodology

for genetic studies on twins and families.

A

Boston : Kluwer Academic Publishing.

AKARFF— « IUH—FF - R&FREE 1991 NEROR
MEMsC & 200tz NRRERRE, 50, 71
—76.

7o s v R DEEFHFE - KAF N 1994 #Efs
R — AMUTEREEEAFT 85 AL  (Plomin,
R. 1990 Nuture and nurture : An introduc-
tion to human behavioral genetics. Brooks/
Cole)

Plomin, R, & Rende, R. 1991 Human behavioral
genetics. Annual Review of Psychology, 42,
161—190.

Plomin, R., & McClearn, G.E. 1993 Nuture, nur-
ture, and psychology. Washington, D.C. : APA.

Plomin, R., & Daniels, D. 1987 Why are children

ik B2E

in the same family so different from one

another? Behavioral and Brain Sciences, 10, 1
—60.
Rose, R.]J. 1995 Genes and human behavior.

Annual Review of Psychology, 46, 625—654.

BT - mEPTESL 1985 NFAY — S FEEEIE T
HERE O FERF LHEFME, 7, 43—54.

Scarr, S. 1992 Developmental theories for the
1990s : Development and individual differences.
Child Development, 63, 1—19.

Snow, RE. 1991 The concept of aptitude.
E. Snow and D.E. Wiley (Eds.)
inquiry in social science : A volume in honor of
Lee J. Crombach. N.]. : LEA.

HERMIREES 1993 VERHRZESEHRE
HAKIERE, 35 199—214.

E—HE 1981 BHAIANVORELTHAZ AN
CEFNEOREKR K BER) RE-4£FEoN
HIBES) DHEE L 7 OFENZEAL BT 2 S HTR9DT
7t (BEA0 56 FEXEMERIEEMPIRESEYE (B S
WrgEw] WIReE RS E) 3445

B OATE - B - SRERE 1970 BRI &
5 MRZE O ERASH - YC MRRREOEE
HHLEFEDE, 18, 33—47.

1 B

EHRETOCEBL T, FBREOHECHI-> T
VA VYRR 7 T7ERORPETRED S, K
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