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SHEDE R — MOBHERX OREZFFIAICIRY Bz BT (L
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NHDLMD, D2FVXHNOIT V=TT, YO ELHEIZHBRAENH D) AT 5,

BRI, 2200 EOEYHEOEDIEEXIT I,

- JRBESR FIL—T (K. M. B, ATIT)-) OFEHEFETHELL,
CRSAREHL BTEEORICEND D,

®HKF — HOIWET—FOEMICHTLIHACHSSE., BHEgAEE L IHIL2LD
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(REBXLHFELPNA, H2EBMORBIZELERLE) DRI PO NVTHNT L, 2ED .

SR VEHEDESEL LR H 2023 T 2, BEnAbiE, XIYLHEERHD LWVWE
L, ZOBITIEZ, XOKIZT1HDT, XWNOALT TV —=R32H 5D,

DBAHITEREESFE ROV THIIELER, HET —ZICOWTHEHAT2Z &b 5,
EBRT—21E, T2 ONER DRV, HBEOMS EBRHE L, EZRABENE I DD
BAEBITHENEZ N, FEREERICOVWTHFNT S, 2FE L. ERCHLFAET — X
Thb, KAERZBRHT261F, XOHE3IOUNS DWARATH 5, HERSH T
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WL AN ERE N,
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FNGH DL VME L Y 58 - BRITEHNHZ (EBRHE)
BAGEORVREZ RE 58 — BEATEIE o7 (HIEE)

S FELOKEN (KBR) 2ETCARRKE (ER) 3ZRNGETH D

BlESNT-ER — BHBAZH X (ER. HMIZEH: independent variable)

BEaIn-ER — WMEHEBEAEH YV (EZEH: dependent variable)

TR, B (RO%GHE) LRIGCOBEEAR L Z LR Dd, YT E200 LT
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1272 (BRDBBE) 2O CTHRBEEN, XPEHH L L. BHELERIE 22D,

WA HER Y ICB O TBBENEEN, XICkoTHECI I SREZENEZEEZD
WIZIE, XUADOTRXRTOFHEREFEL W ERMLETHSD, LiL, EBICETELZDSEMEG
DEWVWNIBALTLS 2NN D, BlxlX, tEiEh o7 v—712, 5817
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(extraneous variable) d WEREER L TS, FREHOANEHIIUT TH D,
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BEICE, DEPEROZLIL., RFEDLENLT —F 25, £2 T, REOFERBS
FRESCEANIE, BEHELY (TTCIREFLLE) B2 ETEREZIT>ZENZ N, £
oo DEZRRERTIE, MOPDOERMEROFGRL, RFHRZYICL T, Mz 527
BELZITROVHEHOEZOWT, DEBINETI>ZERNZ WV, 2F 0, FIM— KIGEET L
(Stimulus-response mode ) IZE DW= SN L WEP N H 5,
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RBREATROTRER, HAERITENDRRONL2GE. TOEVHERIZE > TAEL
D, TNEBERLHICIL > TELLELEBZZL TN LIV ONTOVWTHRFT 5720,
MR R HEE ZATR D, BRI E2ODFHEOLEICIT t BEZ WD 2, LK



(level; XHADAT AN —%) B3 OLLEOGA, X220 EFET H5E ORI
DEDOBREICIT., DEDH (Analysis of Variance:ANOVA) ZH 5% (¥, FUILE K X
N1OT, A7) —=82751F, 1TEE2KEDDH & MES)
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BHIAL D7D, XN 1 ODOGEAEZHEAXTRTLEROLIIZRD,

DA OERET NV (EREERE, KEHE Il CEREK 1 OEA) .
Vii=ut+taitei; (i=1,...n; j=1,...m) .......... (1)
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vii—y = (vi—v) + (yvij—vi . . . . . . . ... (2)

(2) XoEBIF., FPAOEETLHHEE OB (EH5-%) THD,
MAE2FLTCiejlicoWVWTHRML TEET S &

n m o m m n o
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THHhE (3) Ik, S Stotal=S Sbetween+ S Swithin &4 5,
AR HF R SR ERNTEFM (REEFM) CoMEnsd 2 ERnbhd,

S Stotal (&EF¥EFHF)  REFHOEY O« OMEMDIXSH S

S Sbetween GREIFJ7HN) @ BIKVH & HKED L E L OERE (X6 >%)

S Swithin (W FEFHF) : FAKEOFEHEDOE Y OfE « OREMD TS > X
S S : Sum of Square I

FEFEEFEHM (SS) Z2TNEHETE BN EYESL (MS) THS.
OV OMFHEIE, FAOHHET Y " DMT L2 RN TND,

DS OETLNDOERN 2 E 2 HIT., SSOMStotal DI DRI E 2 51245% L TE
25V LTHD, DOHEACHELLFOROy i) & 2EFH (y ) DEBEX, RO
MOEHIIC2NELTEZDZIENTED, F—7F¥ (y. )& 2R OHEEEN KX T
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SO BKH BRI, HXDHEBEETHLL. TRbb&KED T ED %
B IBARORD TRV ERRLTEVD, OREEZITRI> 2L Thsd, ZhixTab
b TS (S8 BENTEHTES (S8 L0 FSICRENRE S MIcoNT,
BREFLTWLDOTH D (KKEDSFEITE T 5 KITFMEM (2007:101) 2 S )
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ZOFEE, x* T 2200EK0LTHY, BHE (n-1, n-m) OF MM+ %5, F
SATET, FEOHBR T IMRp 2N, WERBH (FPFHEICEZRVE VI RGHE, 2FD
LD EIZBARL W IRGE) RS SR (R, AEKHE) &b, Fii20
AR ROMFFEELEDOND T 4 vy —OHATINERT VD,

FEARETAE, ETVICE-oTHHTELIH R RENE VR D,

1. ERFBEOKRAALGTY A Y

FERFF BB TP EHOREOMAFITIE, LHFFEZ IR R ST HBREHLH D
T 52 MEEATE (completely randomized design) & T _XRTOFE —O#BREFRIZT T
DI G AT OWE & FE 9 D ELILIE (randomized block design) 23d %, ELIIEITESR
HMEZELD OEBRERLZH N TELMARH 5 KE., BICEKHETORERIEZDOFETD
MECKELEZDRREN DD, TORBELHBMEREDOEBETIVRS Z LN T
EHEFB2ONLDHGEUSNCITH Ve, FEINbOM OB OB A EKE A
7R A (mixed design) EFFIXN D WS B 5,

1.6. XE{EH
BEEOMBHERZMAE DY ERGFHE (factorial design) TiX., TN EFNDOHERK X
DEMDZE (FNR) R TE D1E0. HDEKR DI D F KR DK
TRZDINDEID (ZRAELEH) ITOWTHLRFTHZENARETH D,
UToMiZ, ERX1 () LERX2 (BE) oMatl i, YOVRHEE 77
fbL, ERELAEFEHOBABREZBERXMIIRLELDOTH D, 2 00BN EITRE IR
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Bl HAEBRCEHFRDEN FRAHTHER B2 HRILBEICLZEMDEN HHAHTHR B3 HRIEREICLDFMDEL HEAMTIER
F=2.72 (p<01) F=2.72 (p<01) F=2.72 (p<01)
2REESRANORZH THEHY. REMERLL 2RRBEAMANORES THREXEHERAHY 2RRBABANMORES THREXEEAHY

1.7. 8 E 8 (multiple comparison, Post—hoc test)

DB NT (REFEHPNAETRLS) AERENIRND -T2 2 Lix, %2
DBEROFHEKREDFER T XTHELY] LW REBRGAFEAN SN EEZERT DHICT
v, AR T10m, 20m, 30m] ORI REFIRECTCH-72LLTH, £
DRV EETHLZ LT, AL EHNEROMICHRIEERRH D2 L2 EHR LR,

MEBOHEERUFRELFIVUFHOSEEICL EDRIIARICRD, 61T, XDOKE

WHBICR S, ZZTCTHEHFOtMELZMEVEL TCEMmMTL2E. Fl1EOBRZICEHL T I
W) REICRSTLEY (REOZEM) .

INERT LD, 2RELTOREAELZ EICHROTZOOZELBOHIEN, &H
EREINTWVWD, RetFETukeyD AT =2 —F ML LEFEAOKRE (7 =2 —F —#) |
Scheffe®D %t 2 & % 5%, Bonferroni?d t ER EN L VWL S,

72BSPSSTIE, [ZDHDOKRE) LWVWOIORZUREEIBOZ L THD (FIRI ATE
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B oW To7F—%%, JMOEHX (FIAFZANBESLFEELT T) —E) E—
EDORETHE LTI N—TFT%25 ), FAV—TF2HWPLEKXE L TEHEOEDKRE %
79, ZHIEEAADOY DERIEL DL (NIZL->TEY) W, ZAV—7ICET D2 LI
EH5EENELCHPTEDINDHIAMNICHEENE I E, Bt T2tk s, FEERT
— X OHFE, RPALKXTRIESNTZ L0 TE R, FREKOHKKH N KETH D DT,
XEYOMIZHRAMREBZHR LI ET2RIFEBEICTRETHLD, F2., H3DX
MEET DA RMEEFICHD, TELERT —FENbE Vo T, BHENSHZRDHEE TR
KHERTHDZE, BiET LI LIETERY, MOERXICEDREITOMEBETH 5 FHE
HEHEICHD, FERET —X20HNB, 2L OEREZEZELZ EBE 0,

SYEARTIIA K, ERHEEEBEBEICKE O VWESTIETHS, L LEEAHET —%
Thb, BT AY —ROEHIZEND 20 ESTT DI, GWnhiz k<A, #i#k
T2 MBI ABPRZOVRIEARATIE, ZCPHEORETSZO2VT, R T252 L%
HH L35, EBRARE/NMERT —ZT, ZORZIRXHEORIIIMRFTFTERND T, 7
MEBNEIDEMRAT L ZEICHMNZLIES T, M T5Z 8%,
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SEOATIE, AR ENEENHEM TO I 0BESCEFE Y 7 MR ETIT ) 2 N
BETHD, Mty r—YDSASRSPSSITESEINIZIT)ANOV A LW I LRI
D7 T TARAEISNTND, SPSSTIE, sHZHEN 1 2E T OO OHA.
B o o) 220 vy27 LT, FHEOKEEZREY, 1 clESEIN (V¥ v
Al oneway) & IES,

HoOWE, LT XSy Fy 7 22EFENTHRN, KFOFICHWLIEHE ANnD,
ZORFITIE, BHEFHedud A L E . Fnendai NHHLHETH 5,

HEFRST OGS, AL KITENER D T, FlIE2 5 X< MHVEAER N, L
Loy y WIHER I AT IV =B DT, HEVHMPVER LRIy, =
OB TIE, AL BITFERENI 20056 ORETHEEBEOLEHEZH TN D,

Ry 7 A 1 LR E S BT

ONEWAY edu BY nendai (<ONE 1+ THE <  Z DOHITIXEDUAYY)
/POSTHOC = TUKEY ALPHA( .05)
/STATISTICS DESCRIPTIVES - HTTH&EL, THELZEZHTHTX
/PLOT MEANS . < BLTHEL, THEFRRI S TEHIHETX

ki 14F7 HONEWAY D& &I Y by X OIEICET LT 9 B a2 EL
/POSTHOC = TUKEY ALPHA( .05) ZEEKIEICT 2 —F—3EZ2HVARBRKEEZINE T2
/PLOT MEANS . K73 —RPEHEOR E
HAeE LT, FIERHEEKE, EER 7T IV—T0EHEENH L, plotiTZEL L
T2 7HHZOTHMDRLT VY, FELZELBEORICE. FHUEBTHEERERND D L Z
ATk~ — T MWD TW5B,
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5 (Yo ¥ v 7 Aldunianova) . [ZEE] TEBOYEZ1EIONT 208 HEVHEDR,
PHALBE L THENZWEDE 1 DRV, BOOHERET VEELIT LV, SLHE
BXEEE, ENELE2OT, BERFORY IV RICAND (ZRLADOKRy 7 2ddH F
DiEbV) , HEEORY I RIIANDIOIFENEKH THDL, [ET/NV] AE U EHL

SHICHWAHHERZRS (ETVIE [TRTORTFICED ) 2O, EICHEE
L THEW) , FHFMEIAATMERSZEN RN TH D, FHMOFHEIEIC
ErbLOEN, A4 7MHA LI tEbhd, KRAEFEMNIZ. EFTEF2RETEANIVITR Y,
(A7 vavy] A 2L C, a2 iy & KA T TV —Z L DY E DT
DD, £ MER) AZ 2L T, Mt ROTERERABET 2L, &£ 72V —
TEDOVEWHEO 7T TR D, ZEEBEITVWIZVWEE (Z0%0KRE] R¥ 2 LE
?5(75_’ “o *)THE/J 2ty U T Tukey°Scheffe/p P& @A L T\,

ﬁ;uﬁT@) u RO BE STLTET—TT.uEM S57@ - T'fUT'fU HDHWNE, LT XL 91T
; . B @
e w [{ =0 ' BT g v X v s AEBVTH AL,

|t ET g .. ER, 5l | mE RIE ORI VB E A AR
FHDHLER M)
—BERETILG 0 z=u . Do ZOFITIE, HEFEed
—ERRET o .
i >z, USRI B, 4 nendai &
HEETIE E miEiem..
*@Ef:g BB PERlqlsex W ZEHTH 5,
HEERIO) /DESIGNATIZ EF /L % E 7 1T

Za=3 Ay P20
SEE
SRR

v, Zoflcix, EFRE
L T nendai qlsex . & AAE

* ¥ Y ¥ F¥YF OF¥F OF¥F OF F WY VY VYT VY Y VTV I OCVW

RE®
2T b U SRR L LU Tnendai*qlsex # A1
BRFID .

TG ZETNLICLTWSE, ZOp
LBEEY) , e
;*Em%@" TIZ2WROKXAEEHDOH %2 A

NTWENR, HEHEN3ISU L AEIE., SKOKXEERZ AND L TEXS, £ 8
e &9 B B iL /POSTHOCAT 2 <, UL F OB CTILSCHEFFEE TL EELERAZ L T\ 5,

Ry 7 A 2 mEE S AT
Bl 1 ESBE AT A

UNITANOVA EDU BY nendai glsex («<UNI ZIrTHE < ZDOHI TIXEDUAY)
/DESIGN = nendai gqlsex nendai*qlsex —BoDE-FEETILEEL
/POSTHOC = nendai ( SCHEFFE ) —ZLEHBRETIHEEICFETEL
/PLOT = PROFILE( nendai*qlsex ) —EHEOHZHIHEEICEL
/PRINT = DESCRIPTIVE ) —ERGERRHHEZHITESICEL

fl2 FELLEG

UNIANOVA EDU BY nendai qlsex (<UNI T8 < ZDOH TIXEDUAY)
/METHOD = SSTYPE(3)

/DESIGN = nendai qlsex nendaixqlsex —BPDEEETILEEL
/POSTHOC = nendai ( SCHEFFE ) —ZELBETHERICFEZEL
/GRITERIA = ALPHA( .05) —ZEHNBOREKEZEC (HBW)
/PLOT = PROFILE( nendai*qlsex ) —EHEOHZETHEEICEL

/PRINT = DESCRIPTIVE ) —RARMHEZETHEEICEL



LFERHAE, THBRERDEORE] EWVWIHIERN, WL Lo mirE, Z of Tk
1ITENET AV EREOMETH Y, 19.7TT6 CTAETHDIZ EMREINTWVWS, E% FiInen
dai 38.383, qlsex 39.053TH V., EFLOLbLAE, KAEHAOFMEIZH E TIERW,

BB IR E W EPBNCHZ D, ZHIEE TNV —TOANENRHTWDLEITTH
5, Mk HHBEIZI N =T T EICEHMENE LT, VX v A Tplotd F o a vk
B L, PHEOWNBR T T 7RHDLIOTHONDLT VW, £ [Z0®%OBRE] WVWHE
IZEUEBOMKRTHL, FHEBICAEREND D EZAICxY—T RO TWND,

WERE RSN R DOIRTE (R TR OB
HEEH ENLE

Y—2 447" 11 FEHF BHE FHEAH F{E FEREE
EEET L 1416.723 9 157.414 19.776 0.000
il 203105.226 1 203105226  25515.805 0.000
NENDAI 1222.108 4 305.527 38.383 0.000
Q1SEX 310.858 1 310.858 39.053 0.000
NENDAI * Q1SEX 54.265 4 13.566 1.704 0.147
RE 8198.776 1030 7.960

#aFn 226799.000 1040

{EIELF 9615.499 1039

a R2 & = 147 (FAZEEHR2ZE = .140)

B LLTO XD REMEANS 2~ > R& 5 & YOHEEF D% (Estimated Marginal
Means) # H4 Z LN TE 2D, ZhiZ, MOEHEDOHRLLZEEM OB 2 B0 Brv THl &
L7 bETo, YOXFIT TV —ZBT2FHETHD, MOEBONENH L5 E. LB
RFETHZZEHME S TR LMENA D, 5F LWERMEEIZ, F(2012:pp. 187-) Z M (7235 SA
SOLSMEAN & — %34 5%) |

/EMMEANS = tables (nendai)

22 BRDFELDA

SEAHTOMRIIEBR, Ehf (SS) . BEE (df) . F¥¥EHF (MS) | FIiH,
HAKME (p) /EN—EHiER, EROLIBRGMANMEBELVWIBXNTERRT DH, 27K
LEHAHIR D & % Mg 72 & Tix TF(2,37)=9.67 (p<.01)] L EMLTHET D &
LHD (FOBROFEIMAND 2 OB TFIXIERNOBBRELEREZOHBAEZRT) |
PHERICONWT, AT ITYV - LOVAHMERTTLHHE, 77 71T 2E0nh0R
TV, FRORO LI EHEEIR T 7 712+ b LBV, MEAL I EDOEIEE L
L EESAMEDE, AEKEpZELZ L.

3. NHHOIER

SN DWMOAEIICRTRIBENEEZST L L

%< OEFA . KABMEIE 9 599, SPSSOH A, missing valuesz~ > FEH W5
[EER2H 0BG, REMEOTH L, FTHMETZ L > THRT L& L,

32 NHMDANICEHDOAEZLEIZKELTHEGRGL, DAY PITIRET S
ST EAT O AN, JRAIE LT, ¥ XToEHE, HELPREWVEBEEEILB R LIIZE



ToL. BEMRNSVELHELRIERNMRES > TVDE, ETHANYICT L,

3.3 AVSZEHICONT

Mo 2803, Y idERZE % ) ThHDHZ
CICHERE, AT TV —HNOANBRLRWGEE T T IV —6021T2 & L, & 250k,
ANER D BESFTEL2 07 3) =1L, BTN EZLEXTHOMLLHIRLTH RV, 72
B, BTV —OEENRLD BIZEELTAEPEY) HBHIE. 7T AT —
ZEWHIN, ik, &< ICMEIE R,

SAUETIDEZAAET—FAH

HEFSH & BT, BENICRIFLALRLETATH S, L L, BRI
FEMEET L (EMR) 2T L LTV IR, SWOHITiE. 20X 9 ZREificd & 3niktsy
rik ik,

HEVFSAIE, BEORESEZRL0, i, HEAL EORERT —X Thneff
b, TRICHLTOEIIIE, bbb D ABT -2 O0FBEEREDOZDITEL N
bOTHD, AENEIMERLZTZDIZIE. BHADT—=FTHRW, fR. 78O L
T, ZAV—TFHOVPHEOEEZRELTVWDEE T THD, FHHEICERD DL E D
S ANBN 7 S ] GEK; B L, K&
SHERTA—F ZF (MHEK) LWIOHRBEZHTZERNTEIN, dFE0HEbLRV,

HEVF SR o0 E, BBEOICIE, RIECTHLHEAUL LOT— 2R LETHDH, A
BN LRVESIE, OMERIALEICRDIOTERATERY, DB T, AEEEH
LT ROIE, HOBEDL AR THWRELN, AKX, PAMOT — & TERIICEE BF
a2 _XRETIEZ2n, ARV nRebiX, 7uaxE£3#%THOTH D,

4. RE

FHEHBOFNLL, BOBROHICHWEWER A RO D (FHIERY X, 2L i s
1OWD, XIFHT IV INEKE2OU ERD D) . 2L TZRZ 7 5580 L g%
G2, MEMBLEZVWD (Y) 2k, ZhESATL50C5SDLWERHXBMNESE
2. BHIZETAVEELZZ L, XELTHEBITIAY —LZRBEI T TV -2 L, T
BEIPOETVEBESTEZ, RITHEHRTL2LER Y, ETE. 2ROZAEFEHOHREZ AT
ETNLTHMTDERNES D,

SRR, EROEBERICREST D&, OB RENMEZL, FHESCAHEKYED &
AT, ERROMDOE>IZ, HEI7NV—TDOVHEZ, itk 7 7 7L THREZE L D D,
YOEEME S LT/ 77T ik, SPSSHAOTW S oo E¥EEH L, =7 &L
T I T7EEDLZ L,

ZLTC, EXOEDNENAEN, RAEERIIAEEL, TTVEEOHWA T E > nEIC
DWTT T 7 TFILEL, £, HRAOMRLEDRVOBZLEELZES L, RELTHD
MEBOBERAESZLENEETH D,

HEVF O OBBE LR, 7— 22 B RICHFE LB T, 2L TH L,
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WMEDT TV —2ASTHERT D, 5~100T TV =72 EEKEED ., FEilm, 2R, B
EEXELT, MBEPOYEREL T, O EITH,

DT T —1Z, SSMHEDOHSHELH 8 ., ZH - ROBRAGWMES L%
ZEI, BOTIERT 2, i - il T E] OoBRPFEBRSC, FHEEI -5 —
VO THESREOHTICBIT 2EER] Zaile, BMELITM, EXLLEIEI N L,
I<HMEST L L, T AEIT, BMESCABBEBIZONT, FELLI O T2 &R T
boH, BELIT, MM EEEERT, MIMORANBECTHY, BB OEETCLH D,
IHIEOWTHS T T IV —2ERLTHINT 5 & L,
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R—r a7y b /=% 1990. [ty —tIWEOLDOT =20 AM] .
N—_ 2,

mE R R RN, 2002, [ ERAEEHF O R —H AW OIC] FEM.

JR A - Bk, 1999, [HaMWE S0 I0oPo R FEE] RHAEKRFHRES.
K ERICEN T TV —OWBHALH 5,

MR — « RAGH M - EARER - ImHMAE. 1993, [SASIZLDET — X AM
%2 i) RO R .

FRER. 1992, (@ oo l] fHaKE.

AFEI. 2002, [SPSS IC K2 #mtr & ZEHILDO FIA 5 2 ] RHAKE.

AR E K. 2004, [SPSSIC X HMGHAE O FIE 24 K] R ME

MR 2 fm. 1985, [LER - HE T — X Ok 105E LMW @A .

FE. 2012, [SPSSIck & LWnkat® HF2] 4 — otk
* S EASHAIT D W TR A EE L

INBCRERT . 1995, [ — 2 WriEEH — o8 aimiExh o] 0 = v K.

= —RRfl R, 1991. [HAKSPSS X& 3% fEMTHw 2 J S PERR 7 Bt

FWELE — . 2007. [SPSSIC & A& E&MAT] 4 — A4,
XEHT A =L (IEHo5%) IOoVWTOKIZZINEZS R

INBF R - UK B FR. 2004, [SPSSEH 8L BASEfRJ F 4 = 2 ¥ HAK.

ERBATHE « KABSEME - HBBER. 1989, TS ASICXDERT —Z OMN] HR K%K

AN
I~

B, 1994, [V A R BEE — ERAE L BN AM] BEET L — 8y
7 A

ZHZRR - A, 1982, [HESWEN~N N7 v 27 (FEIW) J HEH.
*FRE L TN ONTIE., ThExdtel &,

ZTDOM, SPSSEBIEESCY UV H v I AMBIZOWTIL, HEEBEG DI O EE O 2 E SOk
2. FHEM (2007) 2 Fede = &,

7107



B LT O X D REMEANS = = > R &l 5 & YO HEE 0 %) (Estimated Marginal
Means) # & Z LN TE 2D, ZhiZ, MOEHEDOHRLLZEEM OB R 2 B0 Bruv THl
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/EMMEANS = tables (nendai)

ULt XonfROELEDLEERZZ VAR —ME L TRMH, MUIE8H 1 HAFH% 4 BFET,
22U EE MBOA— LRy 7 TR

FEH%OKE
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/CGRITERIA = ALPHA (. 05)
/DESIGN = g6vl q8v8 qbvi*xq8v8
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