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Nature of Multidimensional Constructs Represented by Item Parcels in 

Structural Equation Modeling 

 

Yo-Lin Chen 

 

Abstract 

 

Item parcels, represented as summation or average over items, can be used as 

indicators of latent variables in structural equation modeling (SEM). Little et al. 

(2013) and Cole et al. (2016) indicated that the nature of multidimensional constructs 

represented by parcels can be different from that assumed by the researchers and thus 

affects the results of SEM analysis. Researchers should therefore examine the nature 

of multidimensional constructs represented by parcels prior to the analysis. Cole et al. 

and Williams and O’Boyle (2008) indicated that many of the constructs investigated 

in psychological research are multidimensional, consisting of several facets, and item 

parcels have been frequently adopted to be indicators for these constructs in SEM. 

The present study therefore extended the algebraic derivation of the covariance matrix 

of item parcels in Sterba & MacCallum (2010) from unidimensional to 

multidimensional constructs to provide a theoretical framework for examining the 

nature of multidimensional constructs implied by parcels. The effects of parceling 

strategy, correlations among facets, and factorial complexity of items on the nature of 

multidimensional constructs represented by parcels were discussed using this 

framework and illustrated by a numerical simulation example. Researchers may apply 

the framework proposed in this study to clarify the nature of the multidimensional 

constructs inferred from item parcels through examining the covariance matrix among 
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parcels so as to avoid misleading results from SEM analysis. 

Keywords: multidimensional constructs, structural equation modeling, item 

parcels 
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��Ƒǘ 

 

    ȩšƉtȴItem parcelingȵ0ã¤ûǼȩšZƕÚµ�ȶƨ Cattell ȴ1956, 

1974; Cattell & Burdsal, 1975ȵëMÂf�ĀĒũŴƟèǍĩǛȩ�ȩšƉt±Ø

ŔĂƊğāŰġ�ȴ structural equation modelingȵ
)ŅğÉŞľȆãĠ

ȴBandalos, 2002, 2008; Bandalos & Finney, 2001; Kim & Hagtvet, 2003; Williams & 

O’Boyle, 2008ȵȶ*ǢþŋËčŷtƊğāŰġ�:ǎȠı�Hall�Snell�l

Foustȴ1999ȵĎãMȩšƉtŞºğā¼rƥ¾ȤğÉŞĕǣȴnature of 

constructȵȶƪ*ğÉÒĺĔÈƬhB:ǎŢuȶ*ŔȩšƉtĉØķÒğÉ

ĕǣĈwöǜ�ưğÉÒĺƬhB�uȶ¤öǜğÉƬğÉȌŞȍ0ȶ¾ȤƊ

ğ0ûŞ"ǋ9Ƭġ�ŞǾȂ¸�ǻiȩšƉtŞũŴ��Ț
�|v¸ğÉȶ

ňǏ��ƟȴCole, Perkins, & Zelkowitz, 2016; Williams & O’Boyle, 2008ȵşãM

�Ƨ·�®{lŮĐÇŐ�źȨ�
ȶ¢ÆũŴƟƎ±*ŔƊğāŰġ�èǍ�

v¸ğÉȴmultidimensional constructȵȌŞȍ0ȶ	�ȩšƉt)ŅľȆãĠȶ

÷ĕũŴ¤ơŇĂ�v¸ğÉȶĤǅȩšƉtĂƊğāŰġ�
ƾÆ�v¸ğ

ÉÒĺ� 

    �v¸ğÉ^xû5v¸ȴfacetȵȶƠsv¸ÅxûǼȩšȶưũŴšŞ�

ĂèǍ�v¸ğÉȌŞȍ0ȶVr�ǿŔȩšƉtƾÆĩ�v¸ğÉ�Ȉ¦�

v¸ğÉȶv¸ƾÆĶȴfacet-representative strategyȵƬȨ�ƾÆĶȴdomain-

representative strategyȵŅGűũŴƟrçƻ�ºğȩšƉtŞŻŗȴCoffman & 

MacCallum, 2005; Cole et al., 2016; Kishton & Widaman, 1994; Little, Rhemtulla, 

Gibson, & Schoemann, 2013ȵȶWƟƊtu�v¸EŞȩš�½ÙȩšƉtȶÂ

ƟVƊt�uv¸ŞȩšŅȩšƉt�ǻiũŴȲ©�ú�èǍ�v¸ğÉȩš
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ƉtÛƾÆğÉÒĺlJ¾Ȥ�ƆȶSterbaƬMacCallumȴ2010ȵțĎ�ŧȑ

�ûê§ȩšƉtIǜûŧȑƉÙȶǖąȩšƉtȘxğÉȌIǜûŧȑȶ

ň<ȏĂ|v¸ğÉŞÎ��Littleź�Ƭ Coleź�ĎOS��ûê§l�ŭO

Ė�v¸ğÉȩšƉtŞIǜûƬǜŘûȶ�ý�ƀŨǘǱ�v¸ğÉĕǣ�(

.ȩšƉtŻŗƠ�u�ň Littleź�<įǭ�uŻŗºğŞȩšƉtIǜûŢ

ŘƺȶColeź�VƵȅ�ȩšƉtǜŘûŞȁOȶGũŴşĔuĉƞȆȩšƉ

tǜŘûƬIǜûŞǜ_ȶƹ�čúF�êľ�v¸ğÉÛ^xŞǜŘ+Ŀ�

÷ĕũŴ¤à« Sterba Ƭ MacCallum Şŧȑê§Ʃ�v¸ğÉÎ�ȶ�út

Littleź�Ƭ Coleź�ũŴƊėȶȇļ�v¸ğÉȩšƉtƾÆğÉÒĺ� 

    ¾Ȥ�v¸ğÉĕǣ�ƆȶȒ�ȩšƉtŻŗ�ȶv¸ȌŢȍƬȩš�Ɔ

ƊğǂȜ¸�Ņrƥ�Ɔ�Coleź�ȴ2016ȵãM�ȩšƉtŻŗ�ȶv¸ȌŢ

ȍ�Đ¾ȤȩšƉtÛƾÆ�v¸ğÉÒĺȶÏJĔĻDǘǱv¸ȌŢȍ�(

¾ȤğÉĕǣ�ĩ�ȶ�ǂȜŞţ¢Î�
ȶ�v¸ğÉŞȩšrƥoT�ħ�

5v¸¾ȤȴMarsh, Ludtke, Nagengast, Morin, & Von Davier, 2013ȵȶ�ĩÎ��

ȩšƉtƾÆğÉÛ^xŞǜŘ+Ŀ¤čŅǂȜȶǻi�ĔĒũŴèǍĩÎ�

�ȩšƉtÛƾÆğÉÒĺ�ĕũŴ¤ǲǻ�v¸ğÉȩšƉtIǜûŧȑ

ê§ȶë-¢ÆũŴƟ�ĤǅȩšƉtƾÆ�v¸ğÉÒĺŞĘğȶuĉƹŕ

ĩĘğǖąȩšƉtŻŗ�v¸ȌŢȍȶ�lȩš�ƆƊğǂȜ¸¦�v¸ğÉ

ĕǣ¾Ȥȶ	��ŹġñǢþ«ŭê§Ɗė� 

 

ȩšƉtĂƊğāŰġ�ǹŔ 

    ƊğāŰġ�ŅƊt�ƆOĖƬǫÃOĖŞāĶȶƹŕƽȆŐǘ:ǎġ�Ƭ

ţ¢ǢþȌŞǾȂŰ¸ȶ³[ũŴƟ�ǈğÉȌŞȍ0ȴBollen, 1989ȵ�ğÉ
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ǵ±ŕû5ľȆãĠÛƾÆȶ�¢ÆũŴ�ȶǏ�ũŴƟĐ�ȩšƉtn�|�

ȩš)ŅľȆãĠȴBandalos & Finney, 2001; Cattell, 1956; Cole et al., 2016; Hall 

et al., 1999; Little, Cunningham, Shahar, & Widaman, 2002; Little et al., 2013; Sterba 

& Rights, 2016; Williams & O’Boyle, 2008ȵ�Ěð BandalosƬ Finneyȴ2001ȵŞ

�ȪȶũŴƟĂƊğāŰġ�
*ŔȩšƉtŞ�ǃƞȆOSŅ�ZľȆãĠŞ

3¸��Zǆ ǜȥŞ±ÔËƬǷƗËȶ�lƐâŐÐŞĢĕ�û� 

    �ZľȆãĠŞ3¸Ņ Bandalos Ƭ Finneyȴ2001ȵ�Ȫ
ď±ƿëlŞŐ

ŕȶȩšƉtĊǺƿǓŅį|�ȩšKĒčȰŞ3¸�Ÿ�±ǄŞƞȆŅ�Zǆ

 ǜȥŞ±ÔËƬǷƗËȶŕĂď�Ğ$"ǋĶȴmaximum likelihood estimation 

methodȵŅƊğāŰġ�
ď±ƿ*ŔŞjû"ǋāĶ ȴJackson, Gillaspy, & 

Pure-Stephenson, 2009; Kline, 2011; Schreiber, 2008ȵȶJ:ǎǆ ǜȥŅ�@±Ô

OȂȶƠȩšƉtŞ*Ŕƥ1*ǆ ǜȥčŷtĩ�:ǎě��LƟȶ�ȩšƉ

t)ŅľȆãĠ<Ƞ"ǋȩšƉtŞ�ƆǟƱȆlǕ¯ǜŘûȶŢǭĂ�ȩš)

ŅľȆãĠŞġ�ȶȠǃ"ǋŞjû�²¸Ľ©��ĂƊğāŰġ�Ş�ĢĕŐ

ǘȴasymptotic theoryȵȶĽ©Ƞǃ"ǋŞjûûšƥ*JƬĢĕûƐâŐÐŞį

,ȶ*jû"ǋƊėƬƍǋĤ�ȆǧǰJŐǘOȂ�ĩ�ȶBandalosƬ FinneyŞ

�ȪãMĽ©5SȩšŞŋŘËǣȴidiosyncratic features of the itemsȵ�lƀ_

ġ�jûŞǈȄ�Ĉ¢ÆũŴƟçŔȩšƉt)ŅãĠŞƞȆ� 

    ȩšƉtǹŔ	Ȣ�FĳĒśÖȶǏ��ƟşǓŅȩšƉtŞ*ŔĉģÈ

ȦǅũŴšŞƠ�ȴBagozzi & Edwards, 1998; Bagozzi & Heatherton, 1994; 

Bandalos & Finney, 2001; Cole et al., 2016; Little et al., 2002; Marsh et al., 2013; 

Marsh & O’Neill, 1984; Rhemtulla, 2016; Rogers & Schmitt, 2004; Sterba & Rights, 

2016; Williams & O’Boyle, 2008ȵ�Bagozziź�ãMȶưũŴšŞŅľȮŝ«Ƭ
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4Ǌȶ*Ŕ|�ȩš)ŅľȆãĠāƥ³[ȇļȩšƬŃ�ǜȥŞȍ0ȶĩĉf

��çŔȩšƉt�Marshź��ãMȶưũŴšŞĹlŃ�ǜȥµ�ûȴlatent 

meansȵ�ľȆÌźËȴmeasurement invarianceȵÚĈ¯SǑȩYƥȴdifferential item 

functioningȵȶ��Øǒ*ŔȩšƉtǸƻOĖ�p�āȣȶ7ưǸƻƊğāŰġ

�OĖŞšŞ�ĂèǍŃ�ǜȥȌŞȍ0ȶVrºğȩšƉt)ŅğÉŞãĠ

�ȇļğÉȌŞȍ0� 

    ºğȩšƉtWȒƞȆƊğāŰġ�OĖšŞ�ȶ�Ȧ¦ȩšƤÂŞ�

ƆƊğĒ��Ű¸ŞťǈȴBandalos, 2002, 2008; Cole et al., 2016; Little et al., 2002; 

Little et al., 2013; Marsh et al., 2013; Rhemtulla, 2016ȵ�Hallź�ȴ1999ȵl Bandalos

ãM¢ÆũŴƟưĔBèąrƥ��ĂȩšƊğ
Şĥǃ�Ɔȴsecondary factorȵ

Ú´ó�Ɔȴnuisance factorȵȶ*ŔȩšƉtƠĔƞȆĥǃ�ƆĉȶrƥǕ§ũ

ŴƟÄTȉǕŞ�ƆȌȍ0�Littleź��ǓŅ¢ÆũŴƟ�ºğȩšƉtWȶ

Ƞ¦ȩšƊğŢřŉƝ�ř�ȩšƉt)ŅľȆãĠǸƻƊğāŰġ�OĖĉȶ

7ưÊŗ¢Ȗ��Ş´ó�Ɔȶrƥ§ƪŃ�ǜȥȌȍ0"ǋ;Ǖ� 

    ǻiǏ�ũŴƪXĂèǍƊğāŰġ�OĖ
ØŔȩšƉtŞ>]ƬƞȆȶ

ĩźũŴ��ơŇĂ|v¸ğÉŞÎ�ȴBandalos, 2002, 2008; Hall et al., 1999; 

Marsh, Hau, Balla, & Grayson, 1998; Nasser & Wisenbaker, 2003; Nasser & 

Wisenbaker, 2006; Rogers & Schimitt, 2004; Sass & Smith, 2006ȵ�ňÇŐ�¢Æũ

ŴèǍŞǏ�ĞÉ�Ņ�v¸ğÉȶũŴƟ�Đ�ȩšƉt)Ņ�v¸ğÉŞã

ĠǸƻƊğāŰġ�OĖȶ�èǍ�v¸ğÉƬJ�ğÉȌŞȍ0ȴCole et al., 

2016; Williams & O’Boyle, 2008ȵ�WilliamsƬ O’Boyle�Ȫ 2001T 2007¶ȌŞ

�5�XǢĿŽŐȴhuman resource managementȵēPȶŝŏ� 75ſ*ŔƊğā

Űġ�ŞũŴ
ȶĒ 44%çŔȩšƉt)ŅğÉãĠȶJ
Ē�bũŴèǍŞğ



doi:10.6342/NTU201702669

	 5 

É^x�5v¸�Coleź��ãM�Ƨ·�ŝ«ÚøƣźāȣȶƎ±�ȩšƉt

ƾÆǂȜŞ�v¸ğÉȶǚ�×ȱȴdepressionȵÚƨ¥ȴself-esteemȵźĞÉ�

CoffmanƬMacCallumȴ2005ȵ�ºǛř¢ÆũŴƟĦǐ"û5�v¸ğÉȌ

Şȍ0ĉȶØŠrƥçŔŃ�ǜȥġ�ȴlatent variable modelȵƠȢǫÃOĖġ

�ȴpath analysis modelȵȶ	êƸ�ȩšƉt)ŅŃ�ǜȥŞľȆãĠȶ�ÄT

ǭƁūŞjû"ǋ9ƬƯ�Şġ�ǾȂ �̧=Ž�v¸ğÉȩšƉt±ǄĂ¢Æ

ũŴ
ȶǻigő©ĒũŴèǍĩǛȩȶLittle ź�ȴ2013ȵ�ĩǓŅ�v¸ğ

ÉȩšƉtĂƊğāŰġ�
ǹŔȠč�ÂƗũŴèǍȶ�ȇļJŢȍǛȩ�

ĕũŴfƵŤĂèŴȩšƉtÛƾÆ�v¸ğÉŞÒĺȶēƥc[ũŴƟťǈ

JÛOĖğÉĕǣ� 

 

�v¸ğÉÒĺ 

    �v¸ğÉ0ãĺƷû5�uv¸ŞğÉ�CoffmanƬMacCallum ȴ2005ȵ�

Little ź�ȴ2013ȵȶ�l Cole ź�ȴ2016ȵũŴ�Ȕ¬Ëġ�ȴhierarchical 

modelȵȶ�fȰȔ�Ɔġ�ȴhigh-order factor modelȵǖą�v¸ğÉƉÙ�

ĂĩƾÆ
ȶȰȔ�Ɔġ�
�Ȕ�Ɔȴfirst-order factorȵŅ�v¸ğÉÛĺ

ƷŞû5v¸ȶ�Ȕ�Ɔȴsecond-order factorȵŅ�Ȕ�ƆǜŘ
IuŞȁOȶ

�fsv¸IĒǜŘ+ĿȶÄ�ǈȄv¸ȌŢȍÚIǜȶ�Ȕ�ƆĬ¯V�

ƾsv¸ņĶƿ�Ȕ�ƆǈȄŞĬ¯ȴresidualȵÚōŋȥȴuniquenessȵ� 

    ũŴƟ¦JĦèǍŞ�v¸ğÉÒĺrƥĒGű�uŞ:ǎ�J�ȶũŴ

ƟrƥǓŅ�v¸ğÉÒĺŅsv¸IĒǜŘ+ĿȶfȰȔ�Ɔġ�Ş�Ȕ

�Ɔ�J�ȶũŴƟ�rƥ:ǎ�v¸ğÉÒĺŅsv¸IuǜŘ+ĿZ�s

v¸ōŋȥǜŘ+ĿȶfȰȔ�Ɔġ�
Ş�Ȕ�ƆZ��Ȕ�ƆŞĬ¯ȶ�ĩ
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ÜƥAOĺƷs5v¸�Ʈ,ƠǉȶũŴƟrƥǓŅ�v¸ČXğÉĺƷû�ƥ

X�ǔýƥXƬŵȌƥX�v¸ȶ	:ǎĩČXğÉŞÒĺŅJ�sv¸IĒ

ǜŘ+Ŀ�ĂĩȰȔ�Ɔġ�
ȶ�v¸IĒŞǜŘ+ĿfŅ�Ȕ�ƆȶƠȢ�

Ȕ�ƆÛƥǈȄŞōŋËfŅ�Ȕ�ƆŞĬ ȶ̄ĩĉũŴƟǓŅŞ�v¸ČXğ

ÉźuĂȰȔŞ�Ȕ�Ɔ�p�āȣȶColeź�ȴ2016ȵ�×ȱğÉŅ,ãMȶ

¢ÆũŴ
Ŕ�ľȆ×ȱğÉŞȆƾǵ±^xû5��ƆȴsubfactorȵÚŜŌ

ȴsymptomȵȶũŴƟă�ƏtǴ�ŜŌ�ƾÆ×ȱĩ�v¸ĞÉ�ĩĉȶ�v¸

ğÉŞĕǣȅȳfȢ<�ĂƳnsv¸I�ǜŘ+Ŀȶ�ĺƃsv¸ōŋȥ

ǜŘȶĂĩȶȰȔ�Ɔġ�
Ş�Ȕ�ƆƊt�Ȕ�ƆĬ¯āŷtũŴƟ¦�

v¸ğÉÒĺ:ǎ�ŕ�ǱǘǱrŦȶũŴƟ¦Ă�v¸ğÉŞÒĺfrƥŶ

�Ă�uŞ:ǎȶŕ�uŞǇ¸�ƛ�v¸ğÉÒĺȶ�ĩÎ½�ȶ�uŞȩ

šƉtŻŗƥwƳnŷtũŴƟ:ǎğÉĕǣf�9ÄèǍŞ�ȩ�v¸ƾÆ

ĶƬȨ�ƾÆĶŅºğ�v¸ğÉȩšƉtŞGű±ŔŻŗȴCoffman & 

MacCallum, 2005; Cole et al., 2016; Kishton & Widaman, 1994; Little et al., 2013; 

Williams & O’Boyle, 2008ȵȶ��fǳ���ǖą� 

    v¸ƾÆĶƊtuv¸ȩš½ÙȩšƉtȶ,�¤uû�ƥXŞOľȮÚ

ȩšZƕÚµ�ȶÙŅȩšƉtȶǔýlŵȌƥXŞOľȮÚȩšVOS½Ù�

uŞȩšƉtȶ�ȩšƉt)ŅČXğÉŞãĠǜȥȶðèǍČXƬJ�ğÉ

ȌŞȍ0�ŕĂv¸ƾÆĶºğŞȩšƉt�ƾÆ�v¸ğÉŞ|�ȣvȶȩš

ƉtEŞȩš¿ĩŢȍËǭȰȶsv¸ŞōŋȥȕȝĂȩšƉtŞľȆǕ¯
ȶ

÷ǒŻŗkŲ)uǣËƉtĶȴhomogeneous parceling, Coffman & MacCallum, 

2005; Cole et al., 2016ȵ�Eȁ�ƪËƉtĶȴinternal consistent parceling, Kishton 

& Widaman, 1994ȵÚōŋȥȕȝĶȴisolated uniqueness strategy, Hall et al., 1999ȵ�
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Ȩ�ƾÆĶŞȩšƉtVĺƷ�uv¸Şȩšȶ�WǱČXğÉŅ,ȶȨ�ƾÆ

ĶºğŞĮ�5ȩšƉtş^xOĂû��ǔýlŵȌƥXŞOľȮÚȩšȶ

Ơ�ĩźȩšƉt)ŅČXğÉãĠǜȥ�ŕĂȨ�ƾÆĶºğŞȩšƉtĺ

Ʒ�v¸ğÉŞ�uȣvȶ	�ĺƷsȣvŞōŋȥȴ�f¤sv¸Şōŋȥş

OùƩĮ5ȩšƉtȵȶ÷ĩŻŗkŲŅŘǣËƉtĶȴheterogeneous parceling, 

Cole et al., 2016ȵÚōŋȥOùĶ ȴdistributed uniqueness strategy, Hall et al., 1999ȵ� 

    �ºğ�v¸ğÉȩšƉtWȶũŴƟȦūǓũŴšŞŅèǍğÉȌȍ0ȶ

ƠȢ�ĂȆƾƓǁƬ4Ǌȶ�ȦŦÍ�v¸ğÉ�ÛĺƷv¸ȶ�lsȩšÛ

v¸ȴCoffman & MacCallum, 2005; Cole et al., 2016; Kishton & Widaman, 

1994ȵ�Littleź�ȴ2013ȵƬ Coleź�ȴ2016ȵşĎãMȶ�uŻŗºğŞȩš

ƉtrƥƾÆ�uŞ�v¸ğÉÒĺȶRhemtullaȴ2016ȵ�ëlǏ�m¦*Ŕȩ

šƉtŞũŴƟǣśȩšƬȩšƉtGƟÛƾÆŞğÉ�ŠŢu�ưȩšƉtƾ

ÆğÉÒĺȢũŴƟhB:ǎȶƊğāŰġ�¤ņĶƁūȆľŃ�ğÉȶũ

ŴƟ�ƊğāŰġ�èǍŞğÉȌȍ0ȶ�rƥȢũŴƟhBÓƭǦƟ�÷�ȩ

šƉtn�h�ȩšǸƻOĖWȶ�B�ǈȩšƉtmćŞğÉĈwŅũŴƟ

hBÛ:ǎEĺ� 

 

ȩšƉtƾÆğÉÒĺƬ¾Ȥ�Ɔ 

    ļĜȇļȩšƉtƾÆğÉÒĺ�ŅȅǃũŴǛȩȶ�*ũŴƟ�ǹŔȩ

šƉtèǍğÉȌȍ0ĉȶƥ�AO�ǈƊğāŰġ�OĖêƼğÉÒĺĈw

;ȝhB:ǎ�ĕũŴ�ȪǻiĒȍȩšƉtŞŢȍýŎȶƏú�5rƥ¾Ȥȩ

šƉtƾÆ�v¸ğÉÒĺŞ�ƆȷȩšƉtŻŗ�v¸ȌŢȍȶ�lȩš�

ƆƊğǂȜ¸�Hallź�ȴ1999ȵØĈďĄãMçŔ�uŻŗºğȩšƉtrƥ
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ĐöǜğÉĕǣȶňǒũŴèǍğÉ�Ņ|v¸��v¸ğÉȩšƉtƾÆ

ğÉÒĺƩ�ǭ©ũŴƂƍËĤǅƬǍǘȶšW< Littleź�ȴ2013ȵƬ Coleź

�ȴ2016ȵ��ûl�ŭOSèǍ�v¸ğÉȩšƉtŞIǜûƬǜŘû�Little

ź�Ƭ Cole ź�şãMȩšƉtŻŗĐ¾Ȥ�v¸ğÉȩšƉtƾÆğÉĕ

ǣȶColeź����ƀ|ġñũŴįǭGŻŗƾŏȶ�ãMºğ�v¸ğÉȩ

šƉtĉ�ȦƞȆv¸ȌŢȍȶ�Jrƥ¾Ȥ�v¸ğÉŞÒĺ�Kishton Ƭ

Widamanȴ1994ȵŞ¢ÆũŴƊėuĢȫŭȶȩšƉtŻŗƬv¸ȌŢȍ�ƟĐ

Iu¾Ȥ�v¸ğÉƬJ�ğÉȌŞȍ0�Coleź�ƬMarshź�ȴ2013ȵVã

Mȶ¢ÆũŴƟȣ¦Şţ¢Ǣþǵ±KĒǂȜŞ�ƆƊğȶňǻiĹl�v¸ğ

ÉũŴȶş:ǎ|ƄǢþƊğȶĮ�5ǜȥ<o|�v¸¾Ȥȶ7ưǢþƊ

ğǭǂȜȶȩšƉtƾÆ�v¸ğÉĕǣrƥöǜȶ÷ĕũŴ�¤ƃDƞȆ�

��¤ǳ�èǍrƥ¾ȤȩšƉtÛƾÆ�v¸ğÉÒĺŞ�ƆȶfȩšƉt

Żŗ�v¸ȌŢȍȶ�lȩš�ƆƊğǂȜ¸� 

ȩšƉtŻŗ 

    Hallź�ȴ1999ȵǸƻ�ƂQġñũŴèǍ|v¸ğÉȩšƉtĂƊğāŰ

ġ�
ŞØŔȶ	ëȃũŴƟ*ŔȩšƉt)ŅğÉŞãĠǜȥĉȶØķÒğÉ

ĕǣĈwöǜ��ũŴ�
ȶHallź��^x�5�Œl�5EŒğÉŞƊğā

Űġ�œŒġñǢþȶ�ŒğÉKĒH5ȩšȶEŒğÉVĒ�5ȩš)ŅľȆ

ãĠȶÛĒȩš<o�|v¸ğÉ¾Ȥ�Hallź�¤�ŒğÉŞH5ȩšGGƊ

t½ÙȩšƉtȶEŒğÉVƐâ��5ȩš)ŅľȆãĠǸƻOĖ�ũŴ�Ɗ

ėȫŭȶ�ÛĒȩš<o�|v¸ğÉ¾ȤŞŐÐÎ��ȶņǘ�(űā¼ºğ

ȩšƉtȶşÄTņ;¯Şjû"ǋ9ƬƯ�Şġ�ǾȂ¸ȶHallź�ǓŅĩƊ

ė��ȩšƉtƾÆŞğÉÒĺ	ņöǜȶ÷jû"ǋ9lġ�ǾȂ¸�o¾Ȥ� 
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    �ũŴ�
ȶHallź�ȴ1999ȵĂũŴ�ŞǢþœŒġ��Z�ĥǃ�Ɔȶ

ĩĥǃ�Ɔ¾Ȥ�ŒğÉGǜȥȶ}ǑġñȩšƉtǹŔĂǂȜǢþŞÎ��

Ȓ�ŒğÉŞG5ȩšuoǒ�ŒğÉƬĥǃ�Ɔ¾Ȥ�ȶJȬȩš�<o|�

ğÉ¾Ȥ�Hallź�uĢ¤�ŒğÉŞH5ȩšGGZƕȶ½Ù�5ȩšƉt)

ŅľȆãĠȶEŒğÉV��h�5ȩš)ŅãĠǸƻOĖȶňOĖġ�Ĕ^x

ĥǃ�Ɔȶ�fOĖġ�ŅÊŗĥǃ�Ɔġ��ũŴ��ǢþœŒġ��Z�

ĥǃ�ƆȶȩšƉtºğā¼�OŅv¸ƾÆĶƬȨ�ƾÆĶGŻŗȶv¸ƾÆ

Ķ¤oTĥǃ�Ɔ¾ȤŞG5ȩšƘĂu�5ȩšƉt
ȶȨ�ƾÆĶV¤ĩ

�ǼȩšOùƩ�uŞȩšƉt�ũŴ�ƊėȫŭȶțňGŻŗşÄTƯ�Şġ

�ǾȂ¸ȶ%v¸ƾÆĶÄTǭƁŀŞjû"ǋ9ȶȨ�ƾÆĶVÄT;ǕŞj

û"ǋ9�Hallź�ǓŅĩƊėȫŭȨ�ƾÆĶȩšƉtƾÆğÉÒĺ°�u

ĂhB:ǎȶ§ƪğÉȌŞȍ0öǜȶ÷ºǛũŴƟ�*ŔȩšƉtĉȶȠķ

ÒJƾÆğÉÒĺĈw�uĂhB:ǎ��ÂƗũŴ
ȶBandalosȴ2002, 2008ȵ

�l RogersƬ Schmittȴ2004ȵ�ŝŏ�|v¸ğÉÎ��ȶÊŗĥǃ�Ɔ	�

ȩšƉtǸƻOĖĉȶțňGŻŗÛÄġ�ǾȂ¸şƯ�ȶv¸ƾÆĶÄTƁ

ŀŞjû"ǋ9ȶȨ�ƾÆĶVwȶƊėǰ$ Hallź�ũŴ�� 

    ȩšƉtŻŗ�Đ¾Ȥ�v¸ğÉȩšƉtÛƾÆğÉÒĺȴCole et al., 

2016; Little et al., 2013ȵ�Cole ź��ȰȔ�Ɔġ�ǖąv¸ƾÆĶƬȨ�ƾÆ

ĶGŻŗÛºğȩšƉtŞǜŘûȶǒȰȔ�Ɔġ�Ş�Ȕ�Ɔ�ƾsv¸I

ĒǜŘ+Ŀ TȶJ��Ȕ�ƆVŅ�v¸ğÉŞ A�B�C sv¸ȶs5ȩš

ãĠ<o|�v¸¾Ȥ��v¸ƾÆĶºğȩšƉtĉȶȩšƉtŞǜŘûIu

KĒǜŘ+Ŀ<^x TȶJƾÆ�v¸ğÉÒĺŅsv¸IuȁO�Ȩ�

ƾÆĶºğŞȩšƉtǜŘûVIuKĒ TƬ A�B�CōŋȥŞǜŘ+Ŀȶ
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JƾÆ�v¸ğÉĺƷsv¸IuȁOƬsv¸ōŋȥ�Little ź�VĈ

ƹŕȩšƉtIǜûŞ�ûê§ȶèǍJƾÆ�v¸ğÉĺƷŞǜŘ+Ŀ�

Little ź�ãM�Į5ȩš<o|�v¸¾ȤŞŐÐÎ��ȶv¸ƾÆĶȩšƉ

tȌŞIǜû<^xsv¸IĒǜŘ+ĿȶȨ�ƾÆĶȩšƉtȌŞIǜûV

^xsv¸IĒŞǜŘ+Ŀ�lsv¸ōŋȥǜŘ+ĿȶĩĉI�ĂȨ�ƾÆĶ

ȩšƉtȌŞv¸ōŋȥǜŘ+Ŀ¤ƿǈȄŅIu�ƆŞ�ȁ!ȶǸƠƾÆM

ĺƷsv¸IuȁOƬsv¸ōŋȥŞ�v¸ğÉÒĺ�Little ź�	ºǛ

ÂƗĒȍ�v¸ğÉȩšƉtũŴØƵȅĂįǭv¸ƾÆĶƬȨ�ƾÆĶȶè

ǍGŻŗ�čǂȜŞÎ��ƾŏ� 

v¸ȌŢȍ 

    Coleź�ȴ2016ȵŞũŴƊėȫŭȶv¸ȌŢȍŅrƥ¾ȤȩšƉtƾÆ

�v¸ğÉÒĺŞp�5�Ɔ�ǒũŴ��ŭǖąv¸ƾÆĶƬȨ�ƾÆĶȩš

ƉtƾÆğÉÒĺȶ	Ǹƻ�ġñũŴèǍGŻŗ¦ƊğāŰġ�OĖƊė

¾Ȥ�Jð�œŒǢþŞġ�Ņ��v¸ğÉ¾Ȥ�|ǜȥǆ ãĠƀ|ġ�ȶ

	�Ȕ¬Ë�Ɔġ�Ş�Ȕ�ƆƾÆ�v¸ğÉŞs5v ȶ̧�Ȕ�ƆVŅv¸

IĒǜŘ+Ŀ�Coleź�ƹŕï»�Ȕ�ƆǟƱȆ�mćv¸ȌŢȍȶ�Ȕ�

ƆǟƱȆȰƾŭv¸ȌŢȍȰȶ'�Ȕ�ƆǟƱȆVƾŭv¸ȌŢȍ'�Coleź

��v¸ƾÆĶƬȨ�ƾÆĶºğȩšƉt)Ņ�v¸ğÉŞľȆãĠ	Ǹƻ

OĖȶũŴƊėȫŭř�Ȕ�ƆǟƱȆǭȰȶ�fv¸ȌŢȍȰĉȶv¸ƾÆĶ

ƬȨ�ƾÆĶÛÄƊğ0û"ǋ9`Oéǰȸmȶřv¸ȌŢȍ'ĉȶGŻ

ŗÛÄƊğ0û"ǋ9rŢ¯ƩG6�� 

    GŻŗÛÄjû"ǋ9�v¸ȌŢȍ'ĉ¯Ř�Şŏǝ�MŏĂKishtonƬ

Widamanȴ1994ȵŞ¢ÆũŴ�KishtonƬWidaman�¢ÆǢþǸƻ��ƆŞȮ
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ǙË�ƆOĖȶ^xG5|v¸ğÉl�5^á�5v¸Ş�v¸ğÉȶĩ�v

¸ğÉ�v¸ȌŞŢȍ;'ȶOSŅ.23�.15Ƭ.19�KishtonƬWidaman�v

¸ƾÆĶƬȨ�ƾÆĶºğǒ�v¸ğÉŞȩšƉtǸƻOĖȶƊėuĢȫŭG

ŻŗÛÄǒ�v¸ğÉƬJ�ğÉȌŢȍjû"ǋ9¯ǩőǽ� 

    Cole ź�ȴ2016ȵ�l KishtonƬWidamanȴ1994ȵŞũŴƊėşȫŭȶř

�v¸ğÉÛxv¸ȌŢȍ'ĉȶv¸ƾÆĶƬȨ�ƾÆĶÛÄjû"ǋ9Ē

ŢřŞƴ¯ȶň Cole ź�	ĔĻDǖąv¸ȌŢȍ¦ğÉÒĺ¾Ȥ�v¸ƾ

ÆĶºğȩšƉt<^xsv¸IĒǜŘ+ĿȶȨ�ƾÆĶºğȩšƉt

VĺƷsv¸IĒŞǜŘ+ĿƬsv¸ōŋȥǜŘ+Ŀȶřv¸ȌŢȍȰĉȶs

v¸ōŋȥǜŘǭ ȶ̈ĩĉȨ�ƾÆĶmćŞ�v¸ğÉĕǣĺƷŞv¸ōŋ

ȥǜŘ+Ŀǭ©ȶGŻŗƾÆ�v¸ğÉÒĺ�ĩǭŅéǰȶƪƊğ0û"ǋ

9�ǭŢu�mȶřv¸ȌŢȍ'ĉȶsv¸ōŋȥǜŘǭ�ȶĩĉȨ�ƾ

ÆĶmćŞ�v¸ğÉĕǣĺƷŞv¸ōŋȥǜŘ+Ŀǭ�ȶGŻŗƾÆ�v

¸ğÉÒĺ�ǭīŘȶ÷Ɗğ0û"ǋ9ĒÛ¯ǩ�ĕũŴ¤ĂȩšƉtIǜû

ŧȑê§Şuĉȶȇļ�v¸ğÉÛxv¸ȌŞŢȍ¦ȩšƉtƾÆ�v¸ğ

ÉÒĺŞ¾Ȥ� 

ȩš�ƆƊğǂȜ¸ 

    ȒȩšƉtŻŗƬv¸ȌŢȍ�ȶ¾ȤȩšƉtƾÆ�v¸ğÉÒĺŞ�

Ɔ�rƥ+ƨǂȜŞǢþƊğ�Littleź�ȴ2013ȵƬColeź�ȴ2016ȵțOS�

�ŭl�ûê§Şā¼ȶĂ�v¸ğÉȩš<o|�v¸¾ȤŞÎ�
èǍȩš

ƉtƾÆ�v¸ğÉÒĺȶňĩÎ�Ȟ�ƁūmćM¢ÆũŴƟȣ¦Ş¢ȖÎ

ĵ�¢ÆũŴ
ŞǢþƊğÁrƥčZǂȜȴCole et al., 2016; Marsh et al., 2013ȵȶ

ĩĉȩšƉtƾÆ�v¸ğÉŞÒĺrƥ�uĂBWũŴèǍƊė�,�ȶ
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�8�ǱÎȆƾȴToronto Alexithymia Scale-20, TAS-20; Bagby, Parker, & Taylor, 

1994ȵĊǺƿǓŅĺƷ�5v¸ȶňǻiŞèƇË�ƆOĖũŴãMȶĒȁOȩ

šuĉĂG5v¸�KĒȰ�ƆǟƱȆȴKooiman, Spinhoven, & Trijsburg, 2002; 

Moriguchi et al., 2007ȵȶ�fǴ�ȩšuĉoTG5v¸¾ȤȶǪ�ƆǟƱȆ�

�ĂľȆġ���¢ÆũŴ
ȶũŴƟƎ±Ɗt�ƆƊğǭŅǂȜŞȩš½Ùȩ

šƉtȶ�)Ņ�v¸ğÉŞľȆãĠȶ�Gignacȴ2006ȵfOS��8�ǱÎ

ȆƾŞ�5OľȮȩšZƕ)ŅŃ�ğÉÎƑČXȴemotional intelligenceȵŞ

�5ȩšƉtãĠȶ	�ƊğāŰġ�èǍÎƑČXƬŒĸŁÒ¸ȴ life 

satisfactionȵȍ0�ŕĂĔƞȆǪ�ƆǟƱȆ��ȶȩšƉtƾÆ�v¸

ğÉÒĺrƥ�Ơ;ȝũŴƟhB:ǎȶƪ*ũŴƟņĶĨūåäÎƑČXĩ

��v¸ğÉ��v¸ğÉȩšuĉoT�q�5v¸¾ȤfŅ�±ǄŞǂȜǢ

þƊğ,ȶň�ÀĔĒũŴĎ�ĩÎ��ĤǅȩšƉtƾÆ�v¸ğÉÒĺȶ

÷ĕũŴ�ƞȆĩ�Ɔ¦ȩšƉtƾÆğÉĕǣŞ¾Ȥȶēƥc[ũŴƟǾř

ºğȩšƉtȶ�ŔĂƊğāŰġ�OĖ� 

 

ȩšƉtIǜûŧȑê§ƬĕũŴšŞ 

    Ņ�ǈ�v¸ğÉȩšƉtÛƾÆŞğÉÒĺȶ�lWǱ��Ɔȶ^áȩš

ƉtŻŗ�v¸ȌŢȍƬȩš�ƆƊğǂȜ¸¦J¾ȤȶĕũŴ¤çŔ Sterba

ƬMacCallumȴ2010ȵŞȩšƉtIǜûŧȑ�ûê§ȶƹŕOĖȩšƉtI

ǜûŧȑƉÙ�èǍJƾÆ�v¸ğÉÒĺ���¤B�ƈ Sterba Ƭ

MacCallumê§ȶLƀǱJƬĕũŴȍ0ȶ�lĕũŴšŞ� 

    Sterba Ƭ MacCallumȴ2010ȵà« MacCallum Ƭ Tucker ȴ1991ȵ�l

MacCallum�Widaman�Zhang�l Hong ȴ1999ȵŞŐǘŝ«ȶǲǻȩšƉtI
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ǜûŧȑŞ�ûê§ȶǖą�|v¸ğÉÎ��ȶņǘĈ�ȩšÚȩšƉt)Ņ

ľȆãĠȶğÉȌŞIǜûŧȑ�Ɛâ�ƪ��yiŅm × 1Şȩšȝ�¯Oû

ȴdeviation scoresȵvȆȶ�Ġ iƾȩš¬ĥȶFŅq × 1Ş�ƆOûvȆȶ 

yi	=	ΛiF	+	ϵiȶ																																																																	(1) 

J
 Λi Ņm × qŞ�ƆǟƱȆŧȑȶE(F) =	0ȶϵi ŅȩšľȆǕ¯Şm × 1vȆȶ

E(ϵi) =	0ȶľȆǕ¯ȌņIǜȶ�ľȆǕ¯Ƭ�ƆȌņŢȍȶE(ϵiF') =	0�ð¼

(1)ȶȩšyiŞIǜûŧȑ ΣiŅȷ 

Σi = E(yiyi
') = ΛiΦiΛi

' + Θϵiȶ                                (2) 

J
 Φi = E(FF')ȶŅq × qŞ�ƆIǜûŧȑȶΘϵi = E(ϵiϵi
')ȶŅľȆǕ¯ǜŘû

½Ùm × m¦Ǉƒŧȑ� 

    � A Ņ�n × mŞǿîŧȑȴselection matrixȵȶ¤yiǯìŅn × 1ŞȩšƉt

OûvȆypȶ�Ġ p ƾȩšƉt¬ĥȶyp	= AyiȶVȩšƉtypIǜûŧȑ Σp

Ņȷ 

Σp = E(ypyp
')                                    	

= E(Ayiyi
'A'	)																																																             

= AΣiA
'	                                      

= AΛiΦiΛi
'A' + AΘϵiA		'                         

= ΛpΦiΛp
'+ Θϵpȶ										                                 (3) 

J
ȶΛp	= AΛiȶŅn × qŞȩšƉt�ƆǟƱȆŧȑȶΘϵp	= AΘϵiA'ȶŅn × nŞȩ

šƉtľȆǕ¯Iǜûŧȑ�ŕĂΘϵiŅ¦Ǉƒŧȑȶ� �ȩš<xƃĂ�5

ȩšƉtEȶ÷Θϵp�Ņ�¦Ǉƒŧȑ�.ĩêłȶ�|v¸ğÉ�ȶņǘǿî

ŧȑA�(ǜ_ȶȩšƉtƾÆğÉ¿ĩȌŞȍ0.ňƐâŅΦi�ìǉȶř

ȩš<o�|v¸ğÉ¾Ȥȶņǘ�(űā¼ºğȩšƉtȶȩšƉtȘxğ
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ÉȌIǜûŧȑΦpƬh�ȩšȘxğÉIǜûŧȑΦiŢuȶ÷JƾÆğÉ

ÒĺşƬh�ȩšƾÆğÉÒĺŢu� 

    SterbaƬMacCallumȴ2010ȵŞȩšƉtIǜûŧȑê§<ȏĂ|v¸ğÉ

Î�ȶ�v¸ğÉȩšƉtIǜûŧȑ¤čǂȜ�ƞȆÇŐ�ũŴ
Ē�©ğ

ÉŅ�v¸ğÉȶĕũŴ�¤SterbaƬMacCallumŞŧȑ�ûê§ȶŕ|v¸ğÉ

ò«Ʃ�v¸ğÉ��v¸ğÉƾÆVĴƗCoffmanƬMacCallum ȴ2005ȵ�Little

ź�ȴ2013ȵȶ�lColeź�ȴ2016ȵũŴȶ�ȰȔ�Ɔġ�ƾŭȩšƬ�v¸

ğÉsv¸Şȍ0ȶƹ�èǍȩšƉtƾÆ�v¸ğÉÒĺ��ĩ�v¸ğÉ

ȩšƉtIǜûŧȑê§�Ŭ�ȶĕũŴǸƠèǍȩšƉtŻŗ�v¸ȌŢȍȶ

�lȩš�ƆƊğǂȜ¸��Ɔ�(¾ȤȩšƉtƾÆ�v¸ğÉŞÒĺȶ

ēƥƔúLittleź�ƬColeź�Ş�ûƬ�ŭƊė�ȩšƉtŻŗ^xv¸ƾÆĶ

ƬȨ�ƾÆĶȶv¸ȌŢȍrmćĂ�Ȕ�Ɔ¦�Ȕ�ƆŞǟƱȆȶȩš�ƆƊ

ğVOŅĮȩš<o|�v¸¾ȤŞƀ|�ƆƊğȶ�lȁOȩšo�q�5v

¸¾ȤŞǂȜ�ƆƊğÎ��ĕũŴpƹŕCoffmanƬMacCallumũŴ
çŔŞ

�v¸ğÉƊğāŰġ�œŒ�ŹġñǢþȶ�Ņ,ºğȩšƉt)ŅľȆã

ĠǸƻOĖȶ�«ŭȩšƉtIǜûŧȑ�ûê§Ɗė� 
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Ǡ�āĶ 

 

ȩšƉtIǜûŧȑê§ 

    ĕũŴò« SterbaƬMacCallumȴ2010ȵȩšƉtIǜûŧȑê§ȶŕ|

v¸ğÉ¹#Ʃ�v¸ğÉÎ���v¸ğÉƾÆf�ũŴƟÕŔȰȔ�Ɔ

ġ�ŅĕȴCoffman & MacCallum, 2005; Cole et al., 2016; Little et al., 2013ȵȶJ�

sv¸�ȰȔ�Ɔġ�Ş�Ȕ�ƆƾÆȶsv¸IĒǜŘ+ĿŅ�Ȕ�Ɔȶ�

Ȕ�ƆŞĬ¯ƾsv¸ņĶŅ�Ȕ�ƆǈȄŞōŋȥ�ĕũŴ�ĩȰȔ�Ɔġ�

Ņ�ŬºğȩšƉtȶ	OĖ�v¸ğÉȩšƉtIǜûŧȑEŞǜŘûlIǜ

ûŋË��WǉÛǘȶ�èǍ�v¸ğÉÒƛ�ȶColeź�ĤǅȩšƉt

ǜŘûȶLittle ź�ǘǱȩšƉtIǜûȶĕũŴ¤ƥútWGƟũŴȶu

ĪƞȆȩšƉtǜŘûƬIǜûȶēƥë-�ǵŔĘğ³[¢ÆũŴƟȇļJº

ğŞ�v¸ğÉȩšƉtÛƾÆğÉÒĺ� 

    ĕũŴǸ�Ī�ĩĘğǳ�èǍȩšƉtŻŗ�v¸ȌŢȍƬȩš�ƆƊğ

ǂȜ¸¦ȩšƉtÛƾÆŞ�v¸ğÉĕǣ¾Ȥ�ȩšƉtŻŗ^xv¸ƾÆ

ĶƬȨ�ƾÆĶȶv¸ȌŢȍ��Ȕ�ƆǟƱȆȰ'èǍȶȩš�ƆƊğVO

ŅĮȩš<o|�v¸¾ȤŞƀ|�ƆƊğȶ�lȁOȩšo�q�5v¸¾Ȥ

ŞǂȜ�ƆƊğÎ�� 

 

ġñǢþ,ŭ 

    ĕũŴ� CoffmanƬ MacCallum ȴ2005ȵƊğāŰġ�Ņ,ȶ�ƾȩš

Kƀ|�ƆƊğÎ½�ǒġ��� 1 Ûŭȶ^x�5�v¸ğÉȴD1ȹD4ȵȶ

�ȰȔ�Ɔġ�
Ş�Ȕ�ƆƾÆȶsv¸V��Ȕ�Ɔƾȶ	ş^x�5ľ
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Ȇǜȥȶsjûǎ��� 1Ûŭ�CoffmanƬMacCallumèǍ�Ȕ�ƆȴD1ȹ

D4ȵȌƊğ0û"ǋȶ�ĩȶĩġ�Û:ǎ�v¸ğÉŞEĺŅsv¸IĒ

ȁOȶƠĔxƃsv¸ōŋȥ�ĕũŴp� Coffman Ƭ MacCallum ġ�

Ņ�Ŭȶ�Į5v¸ŞŸ�5ȩšuĉop�5v¸¾Ȥȶ�f�ZǪ�ƆǟƱ

Ȇȶ�ġñȩšKǂȜ�ƆƊğŞÎ½�ǒġ�ƬJjûǎ��� 2Ûŭ�Ņy

ŏv¸ȌŢȍ¦ȩšƉtƾÆğÉÒĺŞ¾Ȥȶ�ĩġñ,ŭ
ȶĕũŴï»

�Ȕ�ƆǟƱȆȶ¤� 1 Ƭ� 2 �Ȕ�ƆǟƱȆ 0.6 ¹#Ņ 0.1ȹ0.9 �5Î

�ȶ�Ȕ�ƆŞĬ¯ǜŘûƬȩšľȆǕ¯ǜŘû¤.�Ȕ�ƆǟƱȆƠǗúȶ

*�Ȕ�ƆƬȩšǜŘûşŅ 1�ĕũŴ�ĩ 185Î��ȴ2ȩš�ƆƊğǂ

Ȝ¸ ´ 9�Ȕ�ƆǟƱȆȵşsœŒ 10ŹĢĕûŅ 100000ŞġñǢþȶƹŕ�

ĢĕĽ©ÝĢǕ¯¾ȤȴCoffman & MacCallum, 2005ȵȶ	ŕ 10ŹǢþǐ"Ɗ

ėų�¸� 

    Ņ«ŭȩšƉtŻŗ¦ȩšƉtƾÆğÉÒĺŞ¾ȤȶĕũŴȈ¦sÎ�

œŒŞġñǢþȶ�v¸ƾÆĶƬȨ�ƾÆĶºğȩšƉt�ņǘ�v¸ƾÆĶ

ÚȨ�ƾÆĶºğȩšƉtȶĮ5ȩšş<xƃĂ�5ȩšƉtEȶĮ5�v¸

ğÉOS^x�5ȩšƉtãĠȶ	�ĩǸƻƊğāŰġ�OĖȶèǍ�5�v

¸ğÉȌŞȍ0ȶOĖġ��� 3Ûŭ�Ȉ¦Į�5�v¸ğÉȶv¸ƾÆĶƬ

Ȩ�ƾÆĶŞȩšƉtºğā¼OS�ǿîŧȑAfƬAdƾŭ��ȷ 

Af	= 
1
3

1 1 1 0 0 0 0 0 0
0 0 0 1 1 1 0 0 0
0 0 0 0 0 0 1 1 1

ȶ																																		(4) 

Ad = 
1
3

1 0 0 1 0 0 1 0 0
0 1 0 0 1 0 0 1 0
0 0 1 0 0 1 0 0 1

�																																		(5) 

    ĕũŴ� RǬȯ 3.4.0ŊĕȴR Core Team, 2017ȵœŒǢþƬOĖ�ġñǢ

þœŒçMASSȴVenables & Ripley, 2002ȵŞ mvrnormNûȶ�œŒK±ÔO
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ȂŞġñǢþȶ	� momentsȴKomsta &Novomestky, 2015ȵǋżÛĒǜȥ�

Ʃ�ƅ\¯ȶ�ĤǅÛœŒǢþOȂ��ȩšƉtŅľȆãĠƊğāŰġ�

OĖV� lavaanȴRossel, 2012ȵǸƻȶOĖĉ¤Į5�ƆŸ�5ãĠŞ�Ɔǟ

ƱȆ�Ņ 1ȶ�ǎ�Ń�ǜȥ|&ȶ	�ď�Ğ$Ķ"ǋjûȶŚ�ĥûưǤ

ǻ 150ĥƠĔôüfǅŅĔôüǈȶ¤pœŒÿŞġñǢþǸƻOĖȶĂĮ5Î

��ǀǨ 10ŹġñǢþOĖ�ĕũŴ¤�ĩġñǢþOĖ«ŭWǱê§Ɗėȶ

įǭsÎ�ÛÄƊğ0û"ǋ9lJĠŀǕȶ�leāĤ�9ȴχ2ȵƬ CFI

ȴcomparative fit index; Bentler, 1990ȵ�TLIȴTucker-Lewis index; Tucker & Lewis, 

1973ȵ�RMSEAȴroot mean square error of approximation; Steiger & Lind, 1980ȵ�

SRMRȴstandardized root mean square residual; Bentler, 1995ȵźġ�ǾȂ¸ãĠ� 
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j�Ɗė 

 

    ĕũŴà« SterbaƬMacCallumȴ2010ȵĂ|v¸ğÉÎ��ȩšƉtI

ǜûŧȑê§Ʃ�v¸ğÉȶ�¼(1)	yi	=	ΛiF	+	ϵiŅ�ŬȶǸ�Ī¤ F ǅŅ�Ȕ

�Ɔ�ºğ�Ȕ�Ɔġ��ĂĩȰȔ�Ɔġ�
ȶ�Ȕ�Ɔƾsv¸IĒŞǜŘ

+Ŀȶ�Ȕ�ƆŞĬ¯VŅsv¸Şōŋȥȶ�ĩºğ�v¸ğÉȩšƉtI

ǜûŧȑ� 

 

�v¸ğÉȩšƉtIǜûŧȑê§ 

    ¹Ɨ Coffman Ƭ MacCallumȴ2005ȵ�Little ź�ȴ2013ȵȶ�l Cole ź�

ȴ2016ȵũŴȶĕũŴ�ȰȔ�Ɔġ�ƾŭ�v¸ğÉŞh�ȩš�s5v ȶ̧

�lȰȔ�ƆȌŞȍ0�� DŅr	× 1Ş�Ȕ�ƆOûvȆȶƾsv¸IĒǜŘ

+ĿȶΓiŅq	× rŞ�Ȕ�ƆǟƱȆŧȑȶζiŅq	× 1Ş�Ȕ�ƆĬ¯ȶƾsv¸

ōŋȥ��Ȕ�ƆƬ�Ȕ�ƆŞȍ0Ņȷ 

F = ΓiD + ζiȶ																																																													(6) 

J
E(D) =	0ȶE(ζi) =	0��ȰȔ�Ɔġ�:ǎ�ȶ¼(1)rǸ�Īö£Ņȷ 

yi = ΛiF + ϵi = Λi(ΓiD + ζi)	+ ϵi�																																												(7) 

Ăĩȶ�v¸ğÉȩšOûvȆyiŞIǜûŧȑΣiŅȷ 

Σi = E(yiyi
')                                

= ΛiΦiΛi
'	+ Θϵi							                       

= Λi(ΓiΦΓi
'	+ Ψi)Λi

'	+ Θϵiȶ																		    (8) 

J
Φ = E(DD')ȶŅr	× rŞ�Ȕ�ƆIǜûŧȑȶΨi = E(ζiζi
')ȶŅq × qŞ�Ȕ�

ƆĬ¯Iǜûŧȑ� 
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    � SterbaƬMacCallumȴ2010ȵȶ� AŅn × mŞǿîŧȑȶ¤yiǯìŅn × 1

Ş�v¸ğÉȩšƉtOûvȆypȶyp	= Ayiȶ�v¸ğÉȩšƉtOûvȆypŞ

IǜûŧȑΣpfŅȷ 

Σp = E(ypyp
')                                          

= E(Ayiyi
'A'	)																																																										             

= AΣiA
'		                                          

= A(ΛiΦiΛi
'	+ Θϵi)A'			                               

= AΛiΦiΛi
'A' +	AΘϵiA	'                              

= AΛi(ΓiΦΓi
' + Ψi)Λi

'A' +	AΘϵiA	'						                   

= AΛiΓiΦΓi
'Λi

'A' + AΛiΨiΛi
'A' + AΘϵiA	'	�         (9) 

¼(9)Ş�v¸ğÉȩšƉtIǜûŧȑrÞǈŅ�5ŧȑȷƬ�Ȕ�ƆIǜû

ŧȑΦŢȍŧȑ�Ƭ�Ȕ�ƆĬ¯IǜûŧȑΨiõȍŧȑȶ�lƬh�ȩš

ľȆǕ¯IǜûŧȑΘϵiĒȍŧȑ���¤OS� X�Y�Z�Ųĩ�ŧȑȶ 

X	=	AΛiΓiΦΓi
'Λi

'A'ȶ                     (10) 

Y	=	AΛiΨiΛi
'A'ȶ                       (11) 

Z	=	AΘϵiA	'�                         (12) 

ǲǻĩ��v¸ğÉȩšƉtIǜûŧȑÞǈȶƥǸ�ĪǈȄsǜŘ+Ŀ¦�

v¸ğÉȩšƉtIǜûŧȑ¾ȤȶƖĤǅȩšƉtƾÆ�v¸ğÉÒĺ�

ȩšƉtƾÆ�v¸ğÉÒĺ�ǃnĲĂŧȑ Y ŋÆȶ��¤Bǖąŧȑ

XƬ ZŋËȶLǖąŧȑ YŋË� 

    ŧȑ X ^xh�ȩšȘxŞ�Ȕ�ƆIǜûŧȑΦȶ�ĕũŴÛçȰȔ�

Ɔġ�ŞƾÆ
ȶ�Ȕ�ƆŅ�Ȕ�Ɔȶfsv ȶ̧IĒǜŘ+Ŀ��WÛǱȶ

ũŴƟ¦�v¸ğÉÒĺrƥĒ�u:ǎȶňņǘ¢ÆũŴƟ:ǎJĦèǍŞ�
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v¸ğÉÒĺŅsv¸IĒǜŘ+ĿȶÚŅsv¸IĒǜŘ+ĿLZ�sv

¸ōŋȥǜŘ+Ŀȶǒ�v¸ğÉşĐxƃsv¸IĒǜŘ+ĿĂJ
ȶĩf

XŧȑƾÆȁO� 

    ŧȑ Z ƾȩšƉtľȆǕ¯IǜûŧȑȶŅh�ȩšŞľȆǕ¯Iǜûŧ

ȑΘϵiƎǿîŧȑ AǯìƠÙ�ðWǱ:ǎȶh�ȩšľȆǕ¯Ȍ�KĒIǜ

ȍ0ȶ÷ΘϵiŅ�¦Ǉƒŧȑȶ¦Ǉƒs@ƆŅh�ȩšľȆǕ¯ǜŘû�ŕĂ

ºğ�v¸ğÉȩšƉtĉȶ �ȩš<xƃĂ�5ȩšƉtEȶ÷ŧȑ Z �

Ņ�¦ǇƒŧȑȶĂĩê§
	�¾ȤȩšƉtƾÆ�v¸ğÉÒĺ� 

    ȩšƉtƾÆ�v¸ğÉĈw^xsv¸ōŋȥǜŘ¤nĲĂŧȑ Y�ŧ

ȑ Y ^x�Ȕ�ƆŞĬ¯IǜûŧȑΨiȶĂĩȰȔ�Ɔġ�
ƾÆsv¸ņĶ

Ņ�Ȕ�ƆǈȄōŋȥǜŘ�ŧȑ Y Đ�ƉtŻŗŞǿîȶ�lv¸ȌŢȍ

Ȱ'Ƭȩš�ƆƊğǂȜ¸źǢþŋËƠ«ŏ�uŋÆȶv¸ōŋȥǜŘ+Ŀ.

YŋËrƥƿǅŅ�v¸ğÉÒĺŞ�ȁOȶÚŅȩšƉtŞľȆǕ¯�ȩš

ƉtƾÆ�v¸ğÉÒĺƬŧȑ YŞG5ŋÆĒȍ�Ÿ�5ŋÆŅŧȑ Y


șĂu��Ȕ�Ɔ�¦Ǉƒ@ƆĈwşKIuǜŘ+Ŀ�ưu�Ȕ�Ɔ�

¦Ǉƒ@ƆKIuǜŘ+Ŀȶƾǒ�Ȕ�Ɔ�ŞȩšƉtǜŘûȒI�ȰȔ�Ɔ

ġ�
�Ȕ�ƆǜŘ�ȶ�I�v¸ōŋȥǜŘȶĩI�ŞǜŘ+Ŀ¤xƃĂ

�v¸ğÉ
�mȶưu�Ȕ�Ɔ�¦Ǉƒ@Ɔ�KIuǜŘ+Ŀȶƾŭȩ

šƉtǜŘûĔI�ōŋȥȁOȶƩĂsv¸ŞōŋȥǜŘ+ĿĈw¤ƿǅŅȩ

šƉtľȆǕ¯ȶVȠLƞȆŧȑ Y Ȣ¦Ǉƒ@ƆŞŋË�¾Ȥ�v¸ğ

Éĕǣ Y ŧȑŞŸ�5ȍȊŋÆŅȷșĂu��Ȕ�Ɔ�Ȣ¦Ǉƒ@Ɔ

ĈwşŅ 0�ưu�Ȕ�Ɔ�Ȣ¦Ǉƒ@ƆşŅ 0ȶƾŭȩšƉtIǜû�^

xv¸ōŋȥǜŘ+Ŀȶĩĉv¸ōŋȥǜŘ¤�xƃĂ�v¸ğÉȶƠĈ��
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ĂȩšƉtŞľȆǕ¯
�ưu�Ȕ�Ɔ�Ȣ¦Ǉƒ@Ɔ�FŅ 0ȶƊğā

Űġ�¤Ǒ�ǈȄĩIǜȍ0ȶƪ*v¸ōŋȥǜŘ�xáĂ�v¸ğÉ
� 

    ŧȑ Y 
șĂu��Ȕ�Ɔ�¦ǇƒƬȢ¦Ǉƒ@ƆŋÆ¤Iu¾Ȥ

JÛ¦Ø�v¸ğÉȩšƉtŞIǜûŧȑĢǞȶƪv¸ōŋȥǜŘrƥŅ

u�v¸ğÉȩšƉtI�ŞǜŘ+ĿȶÚ<ŅsȩšƉtľȆǕ¯ȶ¾Ȥ

ȩšƉtƾÆ�v¸ğÉÒĺ��ưȢ¦Ǉƒ@Ɔ�FŅ 0ȶVv¸ōŋȥǜ

Ř+ĿÈ^xĂ�v¸ğÉ
ȶņǘ¦Ǉƒ@ƆĈwKIuŞōŋȥǜŘ+Ŀ�

ňȩšƉtƾÆ�v¸ğÉxƃv¸ōŋȥǜŘ+ĿŰ ȶ̧¤.J¦Ø¦

Ǉƒ@ƆI�ǜŘƬȢ¦Ǉƒ@ƆŞû9�¨ƠŘ��ưŧȑ Y 
șĂu�

�Ȕ�Ɔ�Ȣ¦Ǉƒ@ƆşŅ 0ȶV¦Ǉƒ@Ɔ�rƥKI�ŞōŋȥǜŘ+

ĿȶĩĉȩšƉtƾÆ�v¸ğÉ¤<xƃv¸IĒǜŘ+Ŀ� 

 

ĕũŴê§�v¸ğÉȩšƉtIǜûŧȑǵŔĘğƬǻiũŴút 

    ĕũŴ¹# SterbaƬMacCallumȴ2010ȵê§Ʃ�v¸ğÉȩšƉtIǜ

ûŧȑȶêƼÛÄĘğrút Littleź�ȴ2013ȵƬ Coleź�ȴ2016ȵǘǱȶ

Ŕ�Ĥǅ�uƉtŻŗ¦ȩšƉtƾÆ�v¸ğÉĕǣŞ¾Ȥ�Little ź�Ƭ

Cole ź�ş�ȰȔ�Ɔġ�ƾÆȩšƬ�v¸ğÉsv¸Şȍ0ȶ�:ǎsȩ

š<o|�v¸¾Ȥ�Littleź���ûā¼ê§�v¸ğÉȩšƉtŞIǜûȶ

ãMv¸ƾÆĶºğŞȩšƉtIǜû<^xv¸IĒǜŘ+ĿȶȨ�ƾÆĶ

ºğŞȩšƉtIǜûVuĉ^xv¸ōŋȥǜŘ+ĿĂJ
ȶƪ�v¸ğÉ

ĕǣ�ÛçƉtŻŗ�uƠĒÛ¯Ř�ư�ĕũŴê§ÛÄŐǘĘğǆȶ

Littleź�ƊėŢřĂǖąŧȑ Y
șĂu��Ȕ�Ɔ�ŞȢ¦Ǉ@Ɔŋ

Æȶ�fv¸ƾÆĶșĂu��Ȕ�Ɔ�ŞȢ¦Ǉƒ@ƆşŅ 0ȶȨ�ƾÆĶ
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¦Ø@ƆV�FŅ 0ȸ÷WƟºğŞȩšƉtƾÆ�v¸ğÉ<^xv¸I

ĒǜŘ+ĿȶÂƟºğŞȩšƉtƾÆ�v¸ğÉ^xv¸IĒƬv¸ōŋȥ

ǜŘ+Ŀ�Little ź�Şê§	ĔuĪǍǘŧȑ Y 
¦Ø¦Ǉƒ@ƆŋÆ�

țĂĩÎ�
Ɗǘ�o¾ȤȶňưĂȩšKǂȜ�ƆƊğŞÎ��ȶ<ǆ ŧȑ

YŞȢ¦Ǉƒ@ƆŋÆrƥÊŗ¦Ǉƒ@Ɔ¾Ȥ� 

    Coleź�ȴ2016ȵ��ŭǖąv¸ƾÆĶºğŞȩšƉtǜŘûş<Kv

¸IĒǜŘ+ĿȶȨ�ƾÆĶºğŞȩšƉtǜŘûVşuĉKĒv¸IĒƬ

v¸ōŋȥǜŘ+Ŀ�ĩƊėŢřĂǘǱŧȑ Y ¦Ǉƒ@ƆŋÆȶ¦Ău�

�Ȕ�Ɔ�ȩšƉtȶv¸ƾÆĶÛÄ Y ŧȑ¦Ǉƒ@Ɔ�KIuŞōŋ

ȥǜŘ+ĿȶȨ�ƾÆĶ¦ØŞ¦Ǉƒ@ƆVKĒIuŞōŋȥǜŘ+Ŀ��ĩȶ

v¸ƾÆĶºğŞȩšƉtƾÆ�v¸ğÉ<^xv¸IĒǜŘ+ĿȶȨ�ƾ

ÆĶºğŞȩšƉtƾÆ�v¸ğÉ^xv¸IĒƬv¸ōŋȥǜŘ+Ŀ�

Cole ź�	ĔuĪǖąŧȑ Y 
¦ØȢ¦Ǉƒ@ƆŞ¾Ȥ��u Little ź�

ȴ2013ȵǘǱȶț Cole ź�ŞƊǘĂƀ|�ƆƊğ��o¾Ȥȶňưȩš�

ƆƊğčŅǂȜȶfrƥœŒ¦Ǉƒ@Ɔ�KIuǜŘ+ĿƠȢ¦Ǉƒ@Ɔ�F

Ņ 0Î½ȶĩĉ<ǆ ¦Ǉƒ@ƆŋÆ¤§ƪũŴƟǕRȩšƉtƾÆ�

v¸ğÉŞĕǣ� 

    Littleź�ȴ2013ȵƬ Coleź�ȴ2016ȵțª�v¸ğÉȩšƉtŞǜŘû

ƬIǜûèǍȩšƉtƾÆ�v¸ğÉÒĺȶň�WÛǱȶŧȑ Y Ş¦Ǉƒ

ƬȢ¦Ǉƒ@ƆŋÆIu¾ȤȩšƉtƾÆ�v¸ğÉĈwĺƃv¸ōŋ

ȥǜŘ+Ŀȶ÷ưƥúFĤǅŧȑ Y ¦ǇƒƬȢ¦Ǉƒ@ƆIuǜ_ȶ¤

Ä�čļċȇļÛºğȩšƉtÛƾÆ�v¸ğÉŞĕǣ�ĩ�ȶLittle ź

�Ƭ Cole ź�<ơŇĂ�uȩšƉtŻŗ¦ȩšƉtÛƾÆŞ�v¸ğÉĕǣ
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¾Ȥȶ�:ǎĮȩš<o|�v¸¾Ȥ�ĕũŴǲǻ�v¸ğÉȩšƉtIǜ

ûŧȑƉÙOĖȶrÄ�ĤǅȩšƉtƾÆ�v¸ğÉÒĺŞǵŔĘğȶ	

rǸ�Ī�ĩĘğèǍȒȩšƉtŻŗ�ȶv¸ȌŢȍƬȩš�ƆƊğǂȜ¸¦

J¾Ȥ� 

    ĕũŴê§ƊėÛÄŐǘĘğ�rǈȄ CoffmanƬMacCallumȴ2005ȵ

ũŴƊė�ǒũŴ�� 1œŒ�ŹġñǢþȶJĮ5�Ȕ�ƆŞ�Ȕ�ƆǟƱȆ

Ņ 0.6�0.7�0.8ȶĮ5�Ȕ�ƆŞ�Ȕ�ƆǟƱȆŅ 0.3�0.4�0.5ȶǆ ǜȥƬ

Ń�ǜȥŞǜŘûşǎ�Ņ 1ȶĩġ�:ǎ�v¸ğÉÒĺŅ<^xv¸IĒ

ǜŘ+Ŀ�CoffmanƬMacCallum	OSçǫÃOĖġ��Ǝ3¸ęĨŞǫÃO

Ėġ�ȶ�l�v¸ƾÆĶƬȨ�ƾÆĶºğȩšƉt)ŅãĠŞŃ�ǜȥġ�

OĖĩŹǢþȶįǭ�ƟOĖƊė�Ɗėŝŏv¸ƾÆĶÛÄjû"ǋ9ď

éǰţ¢9ȶJĥŅȨ�ƾÆĶƬ3¸ęĨŞǫÃOĖġ�ȶďÂŅǫÃOĖġ

��CoffmanƬMacCallumãMĩƊėŅOĖĉĔƞȆľȆǕ¯ÛǶÙȶňJº

ğǆ ãĠÛƾÆŞ�v¸ğÉÒĺ��űOĖ
ĔƬ� 1 :ǎ�ƪ�Ņ

¾Ȥ�Ɔ�řũŴƟ¤ÛĒ�v¸ğÉȩšƊtŅ|�ãĠȶŔ�ƾÆ�v¸ğ

ÉºğǫƎOĖġ�ĉȶǲǻĕũŴŐǘĘğrŝŏĩĉŧȑ X�Y�ZşŅ

1 × 1Şŧȑȶ�v¸ğÉxƃv¸IĒǜŘ+Ŀ�v¸ōŋȥǜŘ+ĿƬľȆǕ

¯ȶƬ� 1�v¸ğÉĕǣ:ǎ¯Řő�ȶƪjû"ǋ9~ȅ;Ǖ�Ǝ3¸ę

ĨľȆǕ¯ŞǫÃOĖġ�ƬȨ�ƾÆĶȩšƉtºğŞŃ�ǜȥġ�ÛƾÆ

�v¸ğÉş^xv¸IĒǜŘ+ĿƬsv¸ōŋȥǜŘ+ĿȶƪGƟjû"

ǋ9ƾŏǭŅéǰ	;ȝţ¢9�v¸ƾÆĶºğŞȩšƉtƾÆ�v¸ğÉ

ÒĺVu� 1�v¸ğÉĕǣ:ǎȶ÷jû"ǋ9ďéǰţ¢9� 
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�v¸ğÉȩšƉtIǜûŧȑǵŔĘğØŔ,ŭ 

    ¢ÆũŴƟ�ºğ�v¸ğÉȩšƉtĉȶØAO�ǈȩšŞ�ƆƊğƬs

v¸ȌŞŢȍȶ	ǿŔt�ŞȩšƉtŻŗȶ�ºğǾřŞȩšƉtãĠƾÆ

ũŴƟÛ:ǎ�v¸ğÉŞŐǘÒĺ���¤�� 1 Ƭ� 2 Ş y1ȹy9Ņ,ȶ

�f D1ľȆȩšȶŔ�ȎȄĕũŴê§ƊėÛÄǵŔĘğŞØŔȶOSǖ

ąƀ|�ƆƊğƬǂȜ�ƆƊğ�ȶ�uŞȩšƉtŻŗƬv¸ȌŢȍ¦Ă�v

¸ğÉȩšƉtIǜûŧȑ
 X�Y�Z�ŧȑŞ¾Ȥȶ�Kȯ¢,yŏȩš

ƉtĂ�uÎ��ÛƾÆ�v¸ğÉÒĺȶēƥc[ũŴƟťǈĕũŴê§

ƊėƬǘǱȶĂºğ�v¸ğÉȩšƉtĉȶÄ�çƻǾ�ŞȩšƉtãĠǸƻ

ƊğāŰġ�OĖ� 

ƀ|�ƆƊğ 

    � 1 ŅȩšKƀ|�ƆƊğŞÎ�ȶ�v¸ğÉȩšOû y1ȹy9r�9 × 1	

ŞyivȆƾŭȷ 

yi
' = y1 y2 y3 y4 y5 y6 y7 y8 y9 ȶ																										(13) 

J
Į�ȩso F1�F2�F3�v¸�¾Ȥ�ĩȩšKƀ|�ƆƊğŭ,�Ȕ

�ƆǟƱȆΛirƾŭŅȷ 

Λi
' = 

λ11 λ21 λ31 0 0 0 0 0 0
0 0 0 λ42 λ52 λ62 0 0 0
0 0 0 0 0 0 λ73 λ83 λ93

�																	(14) 

ĩ,�v¸uo�Ȕ�ƆD1¾ȤȶJ
ņĶŅĩ�Ȕ�ƆǈȄĬ¯OSŅζ1�

ζ2ȶ�lζ3��Ȕ�ƆǟƱȆŧȑΓi��Ȕ�ƆIǜûŧȑΦȶ�l�Ȕ�ƆĬ¯

IǜûŧȑΨiOSŅȷ 

Γi
' = γ11 γ21 γ31 ȶ																																																				(15) 

Φ = var(D1) ȶ																																																										(16) 
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Ψi	= 
var(ζ1) 0 0

0 var(ζ2) 0
0 0 var(ζ3)

ȶ																																					(17) 

�v¸ğÉȩšŞľȆǕ¯IǜûŧȑΘϵiVŅȷ 

Θϵi = 

var(ϵ1) 0 0 0 0 0 0 0 0
0 var(ϵ2) 0 0 0 0 0 0 0
0 0 var(ϵ3) 0 0 0 0 0 0
0 0 0 var(ϵ4) 0 0 0 0 0
0 0 0 0 var(ϵ5) 0 0 0 0
0 0 0 0 0 var(ϵ6) 0 0 0
0 0 0 0 0 0 var(ϵ7) 0 0
0 0 0 0 0 0 0 var(ϵ8) 0
0 0 0 0 0 0 0 0 var(ϵ9)

�				(18) 

Ȉ¦ĩ�v¸ğÉȩšOûvȆyiȶĕũŴ�¼(4)Ƭ¼(5)ǿîŧȑȶfv¸ƾ

ÆĶƬȨ�ƾÆĶȶOSºğ�5ȩšƉtȶĂƀ|�ƆƊğ�êƼGŻŗºğ

Ş�v¸ğÉȩšƉtIǜûŧȑȶ	ǖąv¸ȌŢȍ¦�v¸ğÉȩšƉt

Iǜûŧȑ¾Ȥ� 

    ƾ 1 Ƭƾ 2 OSŅ�v¸ğÉȩšKƀ|�ƆƊğ�ȶ�v¸ƾÆĶƬȨ

�ƾÆĶºğȩšƉtÛÄ�v¸ğÉȩšƉtIǜûŧȑÞǈÂŞ X�Y� 

Z�ŧȑ��ÛĒȩš<o|�v¸¾ȤŞƀ|�ƆƊğ�ȶGŻŗÛÄŧȑ

XşKĒ�Ȕ�ƆŞǜŘ+Ŀvar(D1)ȶƾŭGŻŗºğŞȩšƉtƾÆ�v¸

ğÉş^x�v¸IĒǜŘ+Ŀ�GŻŗÛÄŧȑ Z şŅ¦ǇƒŧȑȶJ

Es@Ɔ�ƾȩšƉtŞľȆǕ¯ȶ	Ƭ�v¸ğÉÒĺņȍ�ňGŻŗÛÄ

 YŧȑŢř�u��ƾ 1Ûŭȶv¸ƾÆĶºğŞȩšƉtÛÄ Yŧȑȶ

J¦Ǉƒ@Ɔ�KIuǜŘ+Ŀȶ�Ȣ¦Ǉƒ@ƆşŅ 0ȶ�ƾȩšƉtƾÆ

�v¸ğÉ�^x�v¸ōŋȥǜŘ+Ŀȶ<xƃƬ�v¸IĒǜŘ+Ŀ

var(D1)ĒȍƟ�ŕƾ 2 rŦȶȨ�ƾÆĶºğŞȩšƉtÛÄ Y ŧȑȶJ¦

Ǉƒ@ƆKĒIuǜŘ+Ŀvar(ζ1)�var(ζ2)ȶ�lvar(ζ3)ȶuĉȶJȢ¦Ǉƒ@Ɔ
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�ş^xsv¸ōŋȥǜŘ+Ŀ�Ȩ�ƾÆĶºğŞȩšƉtÛƾÆ�v¸ğ

É�Ƭv¸IĒǜŘ+Ŀvar(D1)zsv¸ōŋȥǜŘ+Ŀvar(ζ1)�var(ζ2)�

var(ζ3)õȍ� 

    v¸ȌŢȍŅ¾ȤȩšƉtƾÆ�v¸ğÉÒĺŞp�5�Ɔ�v¸ȌŢȍ

Ƭ�Ȕ�ƆǟƱȆΓiĒȍȶ	¾Ȥ Yŧȑ
ΨiŧȑŞû9�v¸ȌŢȍȰƾŭs

v¸ŞǜŘ+Ŀ��+ƨsv¸IĒǜŘ+Ŀȶsv¸ōŋȥǜŘ+Ŀ�ǭ

'ȶ�fΨiŞû9ǭ ȸ̈mȶưv¸ȌŢȍǭ'ȶv¸ōŋȥǜŘ+ĿVǭȰȶ

ΨiŞû9�ǭȰ� 

    v¸ȌŢȍ�Ƭ�uŞȩšƉtŻŗIu¾ȤȩšƉtƾÆ�v¸ğÉ

Òĺ�řv¸ȌŢȍȰĉȶȨ�ƾÆĶƾÆ�v¸ğÉxƃǭ©Şv¸ōŋȥ

ǜŘ+Ŀȶ�fΨi
Şvar(ζ1)�var(ζ2)�var(ζ3)û9ǭ'ȶĩĉJÒĺ¤Ƭ<^x

v¸IĒǜŘ+ĿŞv¸ƾÆĶȩšƉtƾÆ�v¸ğÉŢǰȶGƟş^x

ǭ�Şv¸IĒǜŘ+Ŀ�řv¸ȌŢȍŅ 1ȶÛèǍğÉrǅŅ|v¸ȶ

ĩĉv¸ōŋȥǜŘû¤Ņ 0ȶGŻŗÛÄŧȑ YşŅȟŧȑȶƪGŻŗȩš

ƉtƾÆğÉÒĺ�Ţuȶf� SterbaƬMacCallumȴ2010ȵŞê§�l Hall

ź�ȴ1999ȵũŴ�Ɗėȷ¦Ă|v¸ƀ|�ƆƊğȩšȶņǘçv¸ƾÆĶ

ÚȨ�ƾÆĶºğȩšƉtȶJƾÆğÉÒĺşƬh�ȩšƾÆƟŢu� 

    �v¸ȌŢȍĝ'ĉȶv¸ōŋȥǜŘ+Ŀǭ�ȶ�fvar(ζ1)�var(ζ2)�var(ζ3)

Şû9ǭȰ�ĩĉGŻŗºğŞȩšƉtƾÆ�v¸ğÉÒĺ`O�uȶv¸

ƾÆĶƾÆ�v¸ğÉxƃv¸IĒǜŘ+ĿȶȨ�ƾÆĶƾÆ�v¸ğ

ÉVxƃv¸IĒǜŘ+ĿƬǭ�Şv¸ōŋȥǜŘ+Ŀȶƪ*GŻŗÛÄ

jû"ǋ9Ţ¯őǽ�Coleź�ȴ2016ȵŞġñũŴÎ��l KishtonƬWidaman

ȴ1994ȵŞ¢ÆǢþOĖÎ�f�ĩ�Coleź�ï»�Ȕ�ƆǟƱȆȰ'�m
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ćv¸ȌŢȍȶ	�GŻŗºğȩšƉtǸƻƊğāŰġ�OĖ�Kishton Ƭ

Widaman VuĢ�GŻŗºğȩšƉtǸƻ���ƆŞȮǙË�ƆOĖȶJ


��ƆŅv¸ȌŢȍ;'Ş�v¸ğÉ�GũŴşȫŭv¸ƾÆĶƬȨ�ƾÆĶ

ÛÄjû"ǋ9Ţ¯őǽȶmćGŻŗºğȩšƉtƾÆŞ�v¸ğÉĕǣ

īŘ� 

ǂȜ�ƆƊğ 

    �v¸ğÉȩšȒsȩ<o|v¸¾ȤŞƀ|�ƆƊğÎ��ȶ�Ţřrƥ

KǭǂȜ�ƆƊğȴMarsh et al., 2013ȵ�ĕũŴ�ȁOȩšuĉoT�q�5

v¸¾Ȥ)ŅǂȜ�ƆƊğ,ȶĩÎ½±ǄĂ¢ȖŞǢþƊğ
ȶ�WǱŞ�

8�ǱÎȆƾȶJèƇË�ƆOĖƊėȫŭȁOȩš�qo�5v¸¾Ȥ

ȴKooiman et al., 2002; Moriguchi et al., 2007ȵȶũŴƟ�rƥĂĩÎ�ºğȩš

ƉtƾÆ�v¸ğÉǸƻƊğāŰġ�OĖȴGignac, 2006ȵ�ňǻièǍ�v¸

ğÉȩšƉtũŴȴCole et al., 2016; Little et al., 2013ȵş<ǘǱƀ|�ƆƊğ

Î�ȶƠĔèǍǭǂȜǢþ�Ôȶ÷ĕũŴf�ȁOȩšuĉoT�q�5

v¸¾Ȥ)ŅǂȜ�ƆƊğ,�ĕũŴ�� 2 Ş�v¸ğÉȩš y1ȹy9Ņȩ

šKǂȜ�ƆƊğ,ȶêƼřȁOȩšoGv¸¾ȤĉȶGŻŗºğŞ�v¸

ğÉȩšƉtIǜûŧȑ�ĩ,:ǎȩš�Ȕ�ƆǟƱȆŧȑΛiŅȷ 

Λi
' = 

λ11 λ21 λ31 λ41 0 0 0 0 0
0 0 0 λ42 λ52 λ62 λ72 0 0
λ13 0 0 0 0 0 λ73 λ83 λ93

ȶ																	(19) 

J
 y1�y4�y7OSoGv¸¾ȤȶJȬΓi�Φ�Ψiȶ�lΘϵiŧȑǎ�u¼(15)

ȹ(18)�Ȉ¦KĩǂȜ�ƆƊğŞ�v¸ğÉȩšȶĕũŴuĢ�¼(4)Ƭ¼(5)

ǿîŧȑȶOS�v¸ƾÆĶƬȨ�ƾÆĶºğ�5ȩšƉtȶêƼ¦Ø�v

¸ğÉȩšƉtIǜûŧȑȶ	Ǹ�Ī¤ÞǈŅƾ 3Ƭƾ 4ÛQ X�Y�Z
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�ŧȑ� 

    ��¼(19)ǂȜ�ƆƊğ�ȶGŻŗºğŞȩšƉtŧȑ XşKĒ�Ȕ

�ƆŞǜŘ+Ŀ var(D1)ȶ�ŧȑ Z şŅ¦ǇƒŧȑȶƾŭȩšƉtƾÆ�v

¸ğÉş^x�v¸IĒǜŘ+Ŀ�ĔxȩšľȆǕ¯ĂJ
�ȩšƉtƾÆ

�v¸ğÉĈwxƃv¸ōŋȥǜŘ+ĿVnĲĂŧȑ Y ŋË��ƾ 3 Û

ŭȶv¸ƾÆĶºğŞȩšƉtÛÄ Y ŧȑȶJ¦Ǉƒ@Ɔ<GGIuKĒ

|�v¸ōŋȥǜŘ+ĿȶƠȢÛĒ¦Ǉƒ@ƆşKIuǜŘ+Ŀȶƪsȩš

ƉtǜŘûExŞv¸ōŋȥǜŘ¤ƿǅŅȩšƉtľȆǕ �̄YŧȑȢ¦

Ǉƒ@Ɔ�FŅ 0ȶJ@Ɔxv¸ōŋȥǜŘ+ĿȶƊğāŰġ�OĖ¤Ǒ�

ǈȄĩIǜȍ0ȶƪ*v¸ōŋȥǜŘ+Ŀ�ƿxƃĂ�v¸ğÉ
�v¸ƾ

ÆĶȩšƉtƾÆ�v¸ğÉ�^x�v¸IĒǜŘ+Ŀvar(D1)Ƭsv

¸ōŋȥǜŘ+Ŀvar(ζ1)�var(ζ2)�var(ζ3)�ƾ 4 Ȩ�ƾÆĶºğŞȩšƉtÛ

Ä YŧȑŞĢǞǰ$ƾ 2ȶfuŻŗĂƀ|�ƆƊğƊėȶJ¦Ǉƒ@Ɔş

KIuǜŘ+Ŀvar(ζ1)�var(ζ2)ȶ�lvar(ζ3)ȶȢ¦Ǉƒ@ƆşȢ 0ȶ	^xsv

¸ōŋȥǜŘ+Ŀȶ÷ȩšƉtƾÆ�v¸ğÉ¤uĉ^xv¸IĒǜŘ+Ŀ

Ƭv¸ōŋȥǜŘ+Ŀ�ƔúƠǉȶřȩšK�¼(19)�ƆƊğĉȶņǘçv

¸ƾÆĶÚȨ�ƾÆĶºğȩšƉtȶJƾÆ�v¸ğÉş^xv¸IĒǜŘ

+ĿƬv¸ōŋȥǜŘ+ĿȶňGƟŢ¦į,¤.ΛiƬΓiź¢Ȗû9ƠŘ�

Ăĩȶv¸ȌŢȍȰ'¤¾ȤGŻŗƾÆ�v¸ğÉŞĕǣ�řv¸ȌŢȍ

Ȱȶ�fΓi@Ɔû9�ĉȶGŻŗƾÆ�v¸ğÉ¤^xǭ©v¸ōŋȥǜ

Ř+Ŀȶ�v¸ğÉĕǣ�ǃ¤mćv¸IĒǜŘ+Ŀ�řv¸ȌŢȍ'ȶ�

fΓi@Ɔû9¨ĉȶGŻŗƾÆ�v¸ğÉ¤^xǭ�Şv¸ōŋȥǜŘ+

ĿȶJĕǣ¤ǭéǰv¸IĒǜŘLZ�v¸ōŋȥǜŘ+Ŀ� 
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    �ȁOȩšoT�q�5v¸¾ȤŞǂȜ�ƆƊğ�ȶv¸ƾÆĶƬȨ�ƾ

ÆĶºğŞȩšƉtƾÆ�v¸ğÉțş^xv¸IĒǜŘ+ĿƬv¸ō

ŋȥǜŘ+Ŀȶňǲǻǆ ĕũŴê§ÛÄ Y ŧȑȶrŝŏGŻŗƾÆ�

v¸ğÉxƃ�źȆŞv¸ōŋȥǜŘ+Ŀ�v¸ƾÆĶÛÄŧȑ YȶJ¦Ǉ

ƒ@Ɔ�KIuōŋȥǜŘ+Ŀȶƪ*Jxƃv¸ōŋȥǜŘ+ĿƿǅŅȩ

šƉtľȆǕ¯ƠȢIu�ƆǜŘȶƠJȢ¦ǇƒŞs@Ɔ<^x|�v¸

ŞōŋȥǜŘ+Ŀȶƪ�v¸ğÉ¤<ĺƃǭ©Şv¸ōŋȥǜŘ+Ŀ�p�ā

ȣȶȨ�ƾÆĶÛÄ YŧȑȶJ¦Ǉƒ@ƆşKIĒŞōŋȥǜŘ+Ŀȶĩǜ

Ř+Ŀ¤xƃĂ�v¸ğÉǜŘ
ȶ�JȢ¦Ǉƒ@Ɔ�şKĒ�v¸ōŋȥ

ǜŘ+Ŀȶ÷JȩšƉtƾÆ�v¸ğÉ¤xƃǭ�ȆŞv¸ōŋȥǜŘ+Ŀ�

�ĩȶ�ǂȜ�ƆƊğ�v¸ȌŢȍŢźŞÎ��ȶv¸ƾÆĶƾÆ�v¸ğ

É¤xƃǭ©Şv¸ōŋȥǜŘ+ĿȶȨ�ƾÆĶƾÆ�v¸ğÉVxƃǭ�

Şv¸ōŋȥǜŘ+ĿȶGŻŗºğŞȩšƉtÛƾÆ�v¸ğÉÒĺ�ĒÛ

�uȶĩ�¤§ƪGŻŗÛÄƊğāŰġ�OĖƊė¯Ř� 

 

ġñǢþ,ŭ 

    ĕũŴĂ 185Î��ȴ2ȩš�ƆƊğǂȜ¸ ´ 9�Ȕ�ƆǟƱȆȵsœ

Œ 10ŹġñǢþ	OĖȶĩ,ŭ�ǃšŞ�Ņ«ŭWǱê§Ɗė�sÎ�ġ

ñǢþÛĒǜȥŞ�ƅ\¯ȫŭȶœŒġñǢþØǰ$±ÔOȂȶ�ƅ\¯

Ƌ¦9ş'Ă 0.02ȶ�ƅ\¯ž�Ņ 0.98~1.02ȶ�ƅ\¯ž�Ņ-0.05~0.03ȶ

�ƅ\¯ž�Ņ-0.12~0.12�Ȓƀ|�ƆƊğ��Ȕ�ƆǟƱȆŅ 0.1Ʃ 0.3�

�v¸ƾÆĶºğȩšƉtÎ��ȶĕũŴ�ȩšƉtÛǸƻŞƊğāŰġ�

OĖ�ôü�jû"ǋ9şņ�Ǿřǈ��ƀ|�ƆƊğ��Ȕ�ƆǟƱȆŅ 0.1
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Ʃ 0.3��v¸ƾÆĶºğȩšƉtÎ�VœŒĔôüÚjû"ǋ9K�Ǿř

ǈÎ½ȶ÷Ăĩ�Î��OSǸƻ 31�13�12ĥŞġñǢþœŒƬOĖȶ�

Ä 10ĥôü�ĔK�ǾřǈOĖƊė���OSǖąƀ|�ƆƊğƬǂȜ�

ƆƊğÎ�OĖƊė� 

ƀ|�ƆƊğ 

    ĕũŴĚð� 1 Şġ�œŒȩšKƀ|�ƆƊğġñǢþȶ�� 3 )Ņ

�¼(4)Ƭ(5)ºğȩšƉtǢþŞOĖġ��� 1 Ş�v¸ğÉƾÆsv¸I

ĒǜŘ+ĿȶuĂĕũŴ,ŭ
ƀ|�ƆƊğv¸ƾÆĶê§ƊėȶňŘĂ

Ȩ�ƾÆĶƾÆê§Ɗėȶ�J�v¸ğÉȒv¸IĒǜŘ+Ŀ��xv¸

ōŋȥǜŘ+Ŀ��ĩȶ�v¸ƾÆĶºğȩšƉtÛƾÆğÉǭŷũŴƟ¦

�v¸ğÉÒĺ:ǎȶOĖÛÄjû"ǋ9Ø�ǭéǰĭƚjû9� 

    ƾ 5yŏȩšKƀ|�ƆƊğĉȶ�v¸ƾÆĶƬȨ�ƾÆĶºğȩšƉt

OĖƊğ0û"ǋ9Şµ�9ƬĠŀ¯ȶlJĠŀǕŞµ�9ȶŅÄƬ Cole

ź�ȴ2016ȵƊėŢįǭȶĕũŴ�yŏĠŀ_"ǋ9lJĠŀǕ�Ȓ�Ȕ�

ƆǟƱȆ'� 0.1ŞÎ��ȶv¸ƾÆĶÛÄƊğ0û"ǋ9Ƭţ¢9`Oé

ǰȶȨ�ƾÆĶÛÄƊğ0û"ǋ9V~ȅ;ȝţ¢9ȶ;ȝŰ¸ȗ�Ȕ�Ɔ

ǟƱȆǜȰƠĽ©ȶ�Ȕ�ƆǟƱȆĝȰĉ;ȝŰ¸f �̈�Ȕ�ƆǟƱȆǥȰȶ

�fv¸ȌŢȍǥȰĉȶv¸ƾÆĶƬȨ�ƾÆĶÛÄjû"ǋ9Ñéǰȸ�

Ȕ�ƆǟƱȆ'ȶ�fv¸ȌŢȍǥ¨ĉȶGŻŗÛÄjû"ǋ9V¯Řő��

ĩfmćWǱê§Ɗėȶ�fGŻŗƾÆ�v¸ğÉĕǣȗv¸ȌŢȍ�ZƠ

ǥǧǰ$�ŕĂĩ,ŭĢĕûŢř�ȶGŻŗÛÄjû"ǋ9ŞĠŀǕşĝ ȶ̈

ňř�Ȕ�ƆǟƱȆ;'ĉȶv¸ƾÆĶÛÄƊğ0û"ǋ9ĠŀǕŢř�ȶ

ƾJjû"ǋő�ų�ȶĩƊėƬ Cole ź�ƊėŢu�řȩš<o|�v¸
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¾ȤĉȶColeź�ŞƊėȫŭȶv¸ƾÆĶÛÄƊğ0û"ǋ9Ă'�Ȕ�Ɔ

ǟƱȆĉ;ȝţ¢9ȶJȬÎ�şéǰţ¢9ȸȨ�ƾÆĶÛÄƊğ0û"ǋ

9��Ȕ�ƆǟƱȆȰĉéǰţ¢9ȶJȬÎ�Vş;ȝţ¢9�ĩ�ȶColeź

��ãM�Ȕ�ƆǟƱȆ'ĉȶv¸ƾÆĶÛÄjû"ǋ9ĠŀǕǭ�ȶ"ǋ

�ų�� 

    ƾ 6ŅȩšKƀ|�ƆƊğ�ȶ�v¸ƾÆĶƬȨ�ƾÆĶȩšƉtǸƻO

ĖÛÄeāĤ�9ȶƬ CFI�TLI�RMSEAȶ�l SRMRźġ�ǾȂ¸ãĠû

9Şµ�9ƬĠŀ¯��OĖġ�ŅœŒǢþġ�ŞƊğȁOȶ÷ȧēOĖƊ

ėØºǛ2Ŗǒġ��v¸ƾÆĶÛÄeā9ƬǾȂ¸ãĠşºǛ2Ŗġ�ȶ

Ȩ�ƾÆĶÛÄ CFI�TLI�RMSEA�SRMR�ºǛ2Ŗġ�ȶňJÛÄe

ā9Ă�Ȕ�ƆǟƱȆŅ 0.1ĉßƋ:ǎġ�� 

    ƏúƠǉȶ�ƀ|�ƆƊğ�ȶv¸ƾÆĶOĖġ�ǾȂƯ�ȶƊğ0û

"ǋ9Ɓūȶ�JƾÆ�v¸ğÉÒĺéǰũŴƟ:ǎȶ<^xsv¸IĒ

ǜŘ+Ŀ�v¸ƾÆĶÛÄƊğ0û"ǋ9ŞĠŀǕVov¸ȌŢȍȰ'¾

Ȥ�ĩ,ĢĕûŢř�ȶ�ĩȒv¸ȌŢȍ;'ŞÎ½�ȶÛÄĠŀǕş ȸ̈

řv¸ȌŢȍĝ'ĉȶv¸ƾÆĶŞĠŀǕȰȶȫŭJ"ǋ9�ų��Ȩ�ƾ

ÆĶºğŞȩšƉtƾÆ�v¸ğÉxƃv¸IĒǜŘ+ĿƬv¸ōŋȥ

ǜŘ+ĿȶŘĂ� 1:ǎ�v¸ğÉÒĺȶJ"ǋ9�Ć;ȝţ¢9ȶ;ȝ

Ű¸ȗv¸ȌŢȍ�ZƠĽ¨�řv¸ȌŢȍȰĉȶv¸ōŋȥǜŘ+Ŀǭ©ȶ

÷Ȩ�ƾÆĶȩšƉtƾÆ�v¸ğÉÒĺǭéǰv¸ƾÆĶƾÆȶ�f�

1:ǎƟȶ÷Ɗğ0û"ǋ9ǭéǰĭƚţ¢9�řv¸ȌŢȍ;'ĉȶōŋȥ

ǜŘ+Ŀǭ�ȶGŻŗƾÆ�v¸ğÉÒĺOīȶȨ�ƾÆĶÛÄƊğ0û"
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ǋ9�ǭţ¢9'�Ȩ�ƾÆĶÛÄƊğ0û"ǋ9ŞĠŀǕuĢ��Ģĕ

ûƠĝ¨ȶ�ġ�ǾȂ¸ǐ"�ȶȒeā9�şºǛ2Ŗĩġ�� 

ǂȜ�ƆƊğ 

    ĕũŴĚð� 2Şġ�œŒȩšKǂȜ�ƆƊğġñǢþȶĮv¸ŞŸ�

5ãĠǜȥuĉop�v¸¾ȤȶuĢ�� 3 )Ņ.¼(4)Ƭ(5)ºğȩšƉt

ǢþŞOĖġ��� 2Ş�v¸ğÉuĢƾÆv¸IĒǜŘ+Ŀȶňê§Ɗė

ȫŭĩÎ��ȶGŻŗƾÆ�v¸ğÉş^xv¸IĒǜŘ+ĿƬv¸ōŋ

ȥǜŘ+ĿȶŘĂ� 2:ǎȶOĖÛÄjû"ǋ9ȧēØş;ȝţ¢9�;

ȝŰ¸Øȗ�Ȕ�ƆǟƱȆ�ZƠĽ¨ȶř�Ȕ�ƆǟƱȆ�ȶfv¸ȌŢȍȰ

ĉȶ;ȝŰ¸ǭ¨ȸ�Ȕ�ƆǟƱȆ¨ȶfv¸ȌŢȍ'ĉȶ;ȝŰ¸Øő�� 

    ƾ 7yŏřȁOȩšuoGv¸¾Ȥĉȶ�v¸ƾÆĶƬȨ�ƾÆĶºğȩ

šƉtǸƻOĖÛÄĠŀ_Ɗğ0û"ǋ9Şµ�9ƬĠŀ ȶ̄lJĠŀǕŞ

µ�9�GŻŗÛÄƊğ0û"ǋ9ş�ȧē'Ăţ¢9ȶȨ�ƾÆĶÛÄ

"ǋ9;ȝŰ¸ŗȰĂv¸ƾÆĶÛÄƟȶGƟ;ȝŰ¸��ȧēȗ�Ȕ�Ɔǟ

ƱȆ�ZƠĽ©�ř�Ȕ�ƆǟƱȆĝȰĉȶ�fv¸ȌŢȍȰĉȶjû"ǋ9

şéǰţ¢9ȸ�Ȕ�ƆǟƱȆ'ȶ�fv¸ȌŢȍ¨ĉȶjû"ǋ9Vş~ȅ

;ȝţ¢9�v¸ȌŢȍư�ZV¤Ľ©ȩšƉtƾÆ�v¸ğÉÛxƃŞv

¸ōŋȥǜŘ+Ŀȶ÷jû"ǋ9�ǧéǰţ¢9ȶĩƊėfmćȩšƉtÛƾ

Æ�v¸ğÉĕǣƬũŴƟ:ǎīŘȶƪ¾ȤÛ"ǋğÉȌȍ0�¦Ău

��Ȕ�ƆǟƱȆȶ�fv¸ȌŢȍŢuĉȶv¸ƾÆĶÛÄƊğ0û"ǋ9

şǭȨ�ƾÆĶéǰţ¢9ȶĩf�v¸ƾÆĶȩšƉtƾÆ�v¸ğÉxƃ

ǭ©Şv¸ōŋȥǜŘ+ĿÛƪ�GŻŗÛÄƊğ0û"ǋ9ĠŀǕuĢ�Ģ

ĕŢř�Ơĝ¨�ĂĩǂȜ�ƆƊğÎ�ȶŕĂ�v¸ğÉ�ĺƃōŋȥǜŘȶ
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ƪv¸ƾÆĶÛÄĠŀǕĔ�'�Ȕ�ƆǟƱȆƠǜ�ȶ"ǋ9ǭ¦Øƀ|

�ƆƊğÎ�ų�� 

    ƾ 8ŅȩšKǂȜ�ƆƊğ�ȶ�v¸ƾÆĶlȨ�ƾÆĶȩšƉtŅľȆ

ãĠÛÄeāĤ�9Ƭġ�ǾȂ¸ãĠ9µ�9ƬĠŀ �̄GŻŗÛÄƊ

ėŢǰȶeā9<Ă�Ȕ�ƆǟƱȆŅ 0.1ĉ2Ŗ:ǎġ�ȶJȬşßƋOĖġ

�ȶJȬǾȂ¸ãĠû9VşȫŭOĖġ�ǾȂ¸ŢřƯ�� 

    ƏúƠǉȶ�ȁOȩšuoGv¸¾ȤŞǂȜľȆÎ��ȶGŻŗƾÆ�

v¸ğÉÒĺş;ȝ:ǎġ�h:ǎȶƪ*Ɗğ0û"ǋ9;ȝţ¢9ȶJ;

ȝŰ¸ȗv¸ȌŢȍ�ZƠĽ©�řv¸ȌŢȍǭȰĉȶGŻŗƾÆ�v¸ğ

Éxƃǭ©Şv¸ōŋȥǜŘ+ĿȶƪJğÉĕǣǭéǰ� 2:ǎȶ÷Ɗğ0

û"ǋ9�ǭéǰţ¢9�řv¸ȌŢȍǭ'ĉȶGŻŗƾÆ�v¸ğÉxƃ

ǭ�Şv¸ōŋȥǜŘ+ĿȶJğÉÒĺƬũŴƟ:ǎīŘȶ÷ÛÄƊğ0û

"ǋ9;'�v¸ƾÆĶÛÄjû"ǋ9Ş;ȝŰ¸ŗ'ĂȨ�ƾÆĶȶ�J

ƾÆ�v¸ğÉxƃǭ©Şv¸ōŋȥǜŘ+Ŀ�GŻŗÛÄƊğ0û"ǋ

9ĠŀǕV�ĕ,ŞĢĕûŢř�Ơĝ¨ȶ�v¸ƾÆĶņ"ǋ�ų�Î½�

GŻŗÛÄǾȂ¸ãĠû9şºǛ2Ŗ:ǎġ�ȶeā9VĂv¸ȌŢȍĝ'

ĉºǛ2Ŗġ��
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Ƣ�Ǎǘ 

 

    ĕũŴèǍȩšƉtĂƊğāŰġ�
ƾÆ�v¸ğÉŞÒĺ�¹Ɨ

CoffmanƬMacCallumȴ2005ȵ�Littleź�ȴ2013ȵȶ�l Coleź�ȴ2016ȵ

ũŴƦƌȶĕũŴ�ȰȔ�Ɔġ�ƾÆ�v¸ğÉƬsv ȶ̧lJ�ȩšȍ0ȶ

ǸƠ¤ SterbaƬMacCallumȴ2010ȵŞȩšƉtIǜûŧȑ�ûê§ŕ|v¸ò

«Ʃ�v¸ğÉȶƹǈĖ�v¸ğÉȩšƉtŞIǜûŧȑlȇļJƾÆ�

v¸ğÉÒĺ�ũŴƟrƥƨGǇ¸�ƛ�v¸ğÉŞÒĺȶJrƥŅsv¸I

ĒǜŘ+ĿȶÚŅsv¸I�ȁOZ�v¸ōŋȥǜŘ+ĿȸWƟ�ĹȰȔ

�Ɔġ�
Ş�Ȕ�ƆȶÂƟÅĺƷ�Ȕ�ƆĬ¯�ũŴƟrƹĕũŴÛë-

ĘğȶĤǅȩšƉtƾÆ�v¸ğÉŞÒĺĈwƬÛ:ǎƟ�ƪ� 

    �v¸ğÉȩšƉtIǜûŧȑrǸ�ĪÞǈŅ X�Y�Z�ŧȑȶOSƾ

ŭƬȰȔ�Ɔġ��Ȕ�ƆIǜûŧȑ��Ȕ�ƆĬ¯Iǜûŧȑȶ�lȩš

ƉtľȆǕ¯IǜûŧȑĒȍE�ȶrƹ�ĤǅsǜŘ+Ŀ¦ȩšƉtIǜû

ŧȑ¾Ȥ�ŧȑ X Ƭv¸IĒǜŘ+ĿĒȍȶ÷ņǘũŴƟ¦�v¸ğÉ

Òĺ:ǎŅ(ȶşĐ^xĂJ
�ŧȑ ZƬľȆǕ¯ĒȍȶĂĕũŴê§Ęğ

�Ņ�¦Ǉƒŧȑȶƪ�¾Ȥ�v¸ğÉÒĺ��ĕũŴĘğ
ȶȩšƉt

ƾÆ�v¸ğÉÒĺ�ǃnĲĂŧȑ Y ŋÆ�¢ÆũŴƟƹŕĤǅŧȑ Y

Ş¦ǇƒƬȢ¦Ǉƒ@ƆŋÆȶrťǈȩšƉtƾÆ�v¸ğÉÒĺĈwƬ

hȧǎǇ¸Ţuȶ�ȀCǕ§ğÉȌȍ0"ǋ� 

    řũŴƟºğ�v¸ğÉȩšƉt�ǸƻƊğāŰġ�OĖWȶȠBūǓO

ĖšŞŅèǍğÉȌȍ0ȶ�ȠŦÍ�v¸ğÉȩš�ƆƊğȶ	ØķÒȩš

ƉtƾÆğÉÒĺĈwŷthB:ǎ�ȩšƉtƾÆ�v¸ğÉÒĺrƥ
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ȗçŔŞȩšƉtŻŗ�v¸ȌŢȍȰ'ȶ�lȩš�ƆƊğǂȜ¸Ơöǜ�

ũŴƟÄ�ǲǻĕũŴëMĘğȶĂsűÎ��ĤǅȩšƉtÛƾÆ�v¸

ğÉÒĺ�ȩšƉtŻŗŅǻiũŴď±ëlŞ�ƆȶLittleź�ȴ2013ȵƬ Cole

ź�ȴ2016ȵşĎ�ȩšKƀ|�ƆƊğ�ȶįǭv¸ƾÆĶƬȨ�ƾÆĶºğ

ŞȩšƉtÛƾÆ�v¸ğÉĕǣ�ĕũŴ�ǲǻê§ÛÄĘğįǭĩ�Ż

ŗºğŞȩšƉtƾÆ�v¸ğÉÒĺȶ	Ƭ Little ź��l Cole ź�ÄT

�ƪŞƊǘ�řȩšKƀ|�ƆƊğĉȶv¸ƾÆĶƾÆ�v¸ğÉÒĺŅs

v¸IĒǜŘȶȨ�ƾÆĶƾÆ�v¸ğÉVxƃsv¸IĒǜŘ�lv¸

ōŋȥǜŘ� 

    �v¸ğÉȩšƉtǹŔ	rò«ƩȩšKǂȜ�ƆƊğȶĩ�±ǄĂ¢

ÆũŴÎ�ȴCole et al., 2016; Marsh et al., 2013ȵȶĕũŴ�ȁOȩšuĉoT

G5v¸¾ȤŅĩÎ�,�ǲǻĕũŴĘğê§rŝŏ�ĩÎ��ȶņǘç

v¸ƾÆĶÚȨ�ƾÆĶºğȩšƉtȶv¸ōŋȥǜŘ+ĿşĐĺƃĂ�v¸

ğÉ
�ĕũŴĘğ�rǖąv¸ȌŢȍ¦ȩšƉtƾÆ�v¸ğÉÒĺ

Ş¾Ȥ�v¸ȌŢȍȰ'¤¾ȤȩšƉtƾÆ�v¸ğÉÛxƃŞv¸ōŋ

ȥǜŘ+Ŀ�¡ȸv¸ȌŢȍȰȶ�v¸ğÉÒĺǭéǰ<ƾv¸IĒǜŘ

+ĿŞ�v¸ğÉȸv¸ȌŢȍÑ'ȶ�v¸ğÉxƃŞv¸ōŋȥǜŘ+Ŀ¤

Ñ�� 

    ĕũŴ	� CoffmanƬMacCallumȴ2005ȵũŴġ�œŒġñǢþȶ«ŭ

ĕũŴê§ƊėƬØŔ��ȩšKƀ|�ƆƊğŞÎĵ�ȶřũŴƟ:��v

¸ğÉŞĕǣŅsv¸IĒǜŘ+Ŀĉȶ*Ŕv¸ƾÆĶºğȩšƉtǭŅǡ

ǰĩ�:ǎȶ�ƠÄTǭŅƁŀŞjû"ǋ9ȶȨ�ƾÆĶVÄT;ǕŞjû"

ǋ9�ȠŋSķÒŞĈȶ�ȩšKƀ|�ƆƊğ�v¸ȌŢȍĝ'Îĵ�ȶ*
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Ŕv¸ƾÆĶ�ĆÄTĔôüÚ�ǾřǈȶJjû"ǋ9ĠŀǕ�ǭ�ȶ"ǋ�

ų��KishtonƬ Widamanȴ1994ȵŞũŴ
ȶ�v¸ğÉ�v¸ȌŢȍµ�

Ņ 0.19ȶçv¸ƾÆĶºğȩšƉtĉȶfÄT�ƆȌŢȍ"ǋ9�Ă 1Ş�Ǿ

řǈ�ĕũŴĂƀ|�ƆƊğ�,ŭƊė�Ƭ Cole ź�ȴ2016ȵŞġñũŴ

Ɗė�ƪ�ňřȩšKǂȜ�ƆƊğȶ�ũŴƟ:��v¸ğÉŞĕǣ<Ņsv

¸IĒǜŘ+Ŀĉȶ*ŔGŻŗºğŞȩšƉtş�ŷtĩ�:ǎȶ�ƠÄT;

ǕŞjû"ǋ9� 

    ĕũŴê§ÛÄ�v¸ğÉȩšƉtIǜûŧȑǵŔĘğ	Ä�ƍú

Littleź�ȴ2013ȵƬ Coleź�ȴ2016ȵOSŕȩšƉtIǜûƬǜŘûǘǱ�

v¸ğÉĕǣǆȳȶ�ŧȑ½¼uĉǖąȩšƉtŞǜŘûƬIǜûŋË�

ĩŐǘĘğ�rǈȄ CoffmanƬMacCallumȴ2005ȵũŴ
ȶ��uā¼ºğ

ǆ ãĠÛƾÆŞ�v¸ğÉĕǣȶ^x¤ÛĒȩšOûZƕƠÙŞ|�ãĠ�

Ǝ3¸ęĨŞ|�ľȆãĠȶ�l�v¸ƾÆĶƬȨ�ƾÆĶºğŞȩšƉtã

Ġ�ĩ�ĘğØŔ	r¹#ƩJ�¬ĥǆ ãĠȶ,��OľȮȴsubscaleȵ

ƕO)ŅãĠȶĤǅJĂƊğāŰġ�
ÛƾÆ�v¸ğÉŞĕǣ� 

    ĕũŴĴŔ CoffmanƬMacCallumȴ2005ȵ�Littleź�ȴ2013ȵȶ�l Cole

ź�ȴ2016ȵũŴȶ�ȰȔ�Ɔġ�ê§�v¸ğÉȩšƉtIǜûŧȑȇļ

ğÉĕǣȶňĩĘğ�ĒJȏUƬĔ+ũŴròAƺ�ȭBȶ�ȰȔ�Ɔġ�

œŒŞġñǢþȶJ:ǎŞ�v¸ğÉĕǣŅ^xv¸IĒǜŘ+ĿȶȞ�ġñ

uĉ�xƃv¸ōŋȥǜŘ+ĿŞ�v¸ğÉ�Ĕ+ũŴrèǍ�(ƾÆxƃv

¸IĒǜŘ+ĿƬv¸ōŋȥǜŘ+ĿŞ�v¸ğÉȶ�rèǍř�v¸ğÉ�

ĺƷv¸ōŋȥǜŘĉȶ�šWĘğ%çȨ�ƾÆĶĈw�ƥǾ¸mćğÉȌȍ

0� 
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    JĥȶĕũŴ¦ȩšƉtƾÆ�v¸ğÉÒĺŞèǍĔƞȆÝĢǕ¯ȶň

ĩŅ¢ÆũŴ
Ȟ�ȀCÎĵ�řÝĢǕ¯��ĉȶȩšƉtŞľȆǕ¯Iǜ

ûŧȑrƥ�LŅ¦Ǉƒŧȑȶƪ*ȩšƉtƾÆ�v¸ğÉxƃľȆǕ¯�

ÝĢǕ¯�rƥ§ƪȩšƉtơtǜŘËȴparcel-allocation variabilityȵȶ�fu

ĢŞƉt�ŀȴcombination schemeȵ�ȶ��uơtā¼ºğȩšƉtǸƻOĖ

ÛÄjû"ǋ9Ƭġ�ǾȂ¸ǜ\Ű¸�aȴSterba, 2011; Sterba & MacCallum, 

2010; Sterba & Rights, 2016ȵ�Ĕ+r�ƶ�eƙġñũŴèǍÝĢǕ¯¦�v¸

ğÉȩšƉtƊğāŰġ�OĖƊė¾Ȥȶ�rèǍ�Ȕ�ƆǟƱȆȰ'

ȴSterba, 2011; Sterba & Rights, 2016ȵ�ȩšƉtãĠŞ�¡ȴMarsh et al., 1998; 

Rogers & Schmitt, 2004ȵȶ�lġ�ǕǎȴBandalos, 2002, 2008; Hall et al., 1999; 

Rogers & Schmitt, 2004ȵźǻièǍ|v¸ğÉȩšƉtĉÛëlġ�ŋÆ�

(¾Ȥ�v¸ğÉȩšƉtƊğāŰġ�OĖƊė�Ņ�ǸĕũŴÛê§�

v¸ğÉȩšƉtIǜûŧȑŐǘĘğ¢ŔËȶĔ+�rƞÖȋŝĩĘğ R

��ȶā/¢ÆũŴƟĂǮDÛĦçŔŞȩšƉtºğā¼ƬǢþƊğźǢǌÂȶ

fÄ�ĤǅJºğȩšƉtIǜûŧȑŋÆȶ��Ǹ¦JÛƾÆ�v¸ğ

ÉÒĺŞŐǈȶȀCȩšƉtǕŔȶ1ǸȩšƉtĂƊğāŰġ�t�ǹŔ� 
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@ 1 6��79(Q2����("Q28�
F%3M#BT��@!, 

3M �% � 

3M X 
1
9

λ11 + λ21 + λ31
2γ11

2

λ11 + λ21 + λ31 λ42 + λ52 + λ62 γ11γ21
λ11 + λ21 + λ31 λ73 + λ83 + λ93 γ11γ31

		 λ42 + λ52 + λ62
2γ21

2

λ42 + λ52 + λ62 λ73 + λ83 + λ93 γ21γ31

	 	
Sym.

λ73 + λ83 + λ93
2γ31

2

var D1  

3M Y 
1
9
		

λ11 + λ21 + λ31
2var ζ1

0
0

					
0

λ42 + λ52 + λ62
2var ζ2

0
					

0
0

λ73 + λ83 + λ93
2var ζ3

		  

3M Z 
1
9

		
var ε1  + var ε2  + var(ε3)

0
0

0
var ε4  + var ε5  + var(ε6)

0

0
0

var ε7  + var ε8  + var(ε9)
		  

 

@
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@ 2 6��79(Q2����("Q28�
F%3M#BTP�@!, 

3M �% � 

3M X	
1
9

λ11γ11	+	λ42γ21	+	λ73γ31
2

λ11γ11	+	λ42γ21	+	λ73γ31

λ21γ11	+	λ52γ21	+	λ83γ31

λ11γ11	+	λ42γ21	+	λ73γ31

λ31γ11	+	λ62γ21	+	λ93γ31

		
λ21γ11	+	λ52γ21	+	λ83γ31

2

λ21γ11	+	λ52γ21	+	λ83γ31

λ31γ11	+	λ62γ21	+	λ93γ31

		

Sym.

λ31γ11	+	λ62γ21	+	λ93γ31
2

 var D1  

3M Y 
1
9

λ11
2var ζ1 	+	λ42

2var ζ2 	+	λ73
2var ζ3

λ11λ21var ζ1 	+	λ42λ52var ζ2 	+	
λ73λ83var ζ3

λ11λ31var ζ1 	+	λ42λ62var ζ2 	+	
λ73λ93var ζ3

	 	
λ21

2var ζ1 	+	λ52
2var ζ2 	+	λ83

2var ζ3

λ21λ31var ζ1 	+	λ52λ62var ζ2 	+	
λ83λ93var ζ3

		

Sym.

λ31
2var ζ1 	+	λ62

2var ζ2 	+	λ93
2var ζ3

 

3M Z 
1
9

var ε1 	+	var ε4 	+	var(ε7)
0
0

	 			
0

var ε2 	+	var ε5 	+	var(ε8)
0

	 			
0
0

var ε3 	+	var ε6 	+	var(ε9)
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@ 3 AO�79(Q2����("Q28�
F%3M#BT��@!, 

3M �% � 

3M X 
1
9

λ11γ11	+	λ21γ11	+	λ31γ11	+	λ13γ31
2

λ11γ11	+	λ21γ11	+	λ31γ11	+	λ13γ31
λ42γ21	+	λ52γ21	+	λ62γ21	+	λ41γ11

λ11γ11	+	λ21γ11	+	λ31γ11	+	λ13γ31
λ73γ31	+	λ83γ31	+	λ93γ31	+	λ72γ21

	 	
λ42γ21	+	λ52γ21	+	λ62γ21	+	λ41γ11

2

λ42γ21	+	λ52γ21	+	λ62γ21	+	λ41γ11
λ73γ31	+	λ83γ31	+	λ93γ31	+	λ72γ21

		

Sym.

λ73γ31	+	λ83γ31	+	λ93γ31	+	λ72γ21
2

 var D1  

3M Y 
1
9

λ11	+	λ21	+	λ31
2var ζ1 	+	 λ13

2var ζ3

λ11	+	λ21	+	λ31 λ41var ζ1

λ73	+	λ83	+	λ93 λ13var ζ3

		 λ42	+	λ52	+	λ62
2var ζ2 	+	 λ41

2var ζ1

λ42	+	λ52	+	λ62 λ72var ζ2

		
Sym.

λ73	+	λ83	+	λ93
2var ζ3 	+	 λ72

2var ζ2

 

3M Z 
1
9

			
var ε1  + var ε2  + var(ε3)

0
0

	
0

var ε4  + var ε5  + var(ε6)
0

	 	
0
0

var ε7  + var ε8  + var(ε9)
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@ 4 AO�79(Q2����("Q28�
F%3M#BTP�@!, 

3M �% � 

3M X	
1
9

λ11γ11 + λ42γ21 + λ73γ31 +
λ13γ31 + λ41γ11 + λ72γ21

2

λ11γ11 + λ42γ21 + λ73γ31 +
λ13γ31 + λ41γ11 + λ72γ21

λ21γ11	+	λ52γ21	+	λ83γ31

λ11γ11 + λ42γ21 + λ73γ31 +
λ13γ31 + λ41γ11 + λ72γ21

λ31γ11	+	λ62γ21	+	λ93γ31

									 λ21γ11	+	λ52γ21	+	λ83γ31
2

λ21γ11	+	λ52γ21	+	λ83γ31

λ31γ11	+	λ62γ21	+	λ93γ31

								

Sym.

λ31γ11	+	λ62γ21	+	λ93γ31
2

 var D1  

3M Y 
1
9

λ11	+	λ41 var ζ1 	+	 λ42	+	λ72 var ζ2 	+
λ73	+	λ13 var ζ3

λ11	+	λ41 λ21var ζ1 	+	 λ42	+	λ72 λ52var ζ2 	+
λ73	+	λ13 λ83var ζ3

λ11	+	λ41 λ31var ζ1 	+	 λ42	+	λ72 λ62var ζ2 	+
λ73	+	λ13 λ93var ζ3

			λ21
2var ζ1 	+	λ52

2var ζ2 	+	λ83
2var ζ3

λ21λ31var ζ1 	+	λ52λ62var ζ2 	+	
λ83λ93var ζ3

		

Sym.

λ31
2var ζ1 	+	λ62

2var ζ2 	+	λ93
2var ζ3

 

3M Z 
1
9

var ε1 	+	var ε4 	+	var(ε7)
0
0

	 		
0

var ε2 	+	var ε5 	+	var(ε8)
0

			
0
0

var ε3 	+	var ε6 	+	var(ε9)
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@ 5 6��79(Q2���@!,=P�@!,Q28�'�)-�9(�%�C���%=)-���)-E 

9(�%  
φ21  γ1  γ2  β1 

+;�%�  .3  .6  .6  .6 

�N�7 

G>L 

 

M SD M(SE)a 
 

M SD M(SE) 
 

M SD M(SE) 
 

M SD M(SE) 

  ��@!, 
0.1  .22 .17 .18  .51 .17 .25  .55 .21 .17  .56 .17 .24 
0.2  .29 .07 .06  .57 .05 .07  .58 .04 .05  .61 .05 .07 
0.3  .30 .03 .03  .59 .02 .03  .59 .02 .02  .60 .03 .03 
0.4  .30 .02 .02  .60 .01 .02  .60 .02 .01  .60 .01 .02 
0.5  .30 .01 .01  .60 .01 .01  .60 .01 .01  .60 .01 .01 
0.6  .30 .01 .01  .60 .01 .01  .60 .01 .01  .60 .01 .01 
0.7  .30 .01 .01  .60 .01 .01  .60 .01 .00  .60 .01 .01 
0.8  .30 .01 .01  .60 .00 .00  .60 .00 .00  .60 .00 .00 
0.9  .30 .01 .00  .60 .00 .00  .60 .00 .00  .60 .00 .00 

  P�@!, 

0.1  .01 .01 .01  .02 .01 .01  .02 .00 .01  .02 .00 .01 
0.2  .03 .01 .01  .08 .00 .01  .08 .01 .01  .07 .01 .01 
0.3  .07 .01 .01  .17 .00 .01  .17 .01 .01  .15 .01 .01 
0.4  .11 .01 .01  .27 .00 .01  .27 .01 .01  .24 .01 .01 
0.5  .15 .01 .01  .35 .00 .00  .35 .01 .00  .34 .01 .00 
0.6  .19 .01 .00  .43 .01 .00  .43 .00 .00  .42 .00 .00 
0.7  .22 .01 .00  .49 .00 .00  .49 .00 .00  .48 .00 .00 
0.8  .25 .01 .00  .53 .00 .00  .54 .00 .00  .53 .00 .00 
0.9  .28 .01 .00  .57 .00 .00  .57 .00 .00  .57 .00 .00 

DTa�%�C�)-E1���� 
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@ 6 6��79(Q2���@!,=P�@!,Q28�'�*�JK��%=)-� 

 
�N�7 
G>L 

χ2(df=50)  CFI  TLI  RMSEA  SRMR 

M SD  M SD  M SD  M SD  M SD 

 ��@!, 
0.1 41.56 (.75)a 8.42   .99 .03  1.19 .17  .00 .00  .00 .00 
0.2 43.15 (.68) 9.41  1.00 .00  1.01 .01  .00 .00  .00 .00 
0.3 44.86 (.62) 10.32  1.00 .00  1.00 .00  .00 .00  .00 .00 
0.4 50.47 (.48) 13.29  1.00 .00  1.00 .00  .00 .00  .00 .00 
0.5 50.80 (.47) 11.87  1.00 .00  1.00 .00  .00 .00  .00 .00 
0.6 50.39 (.47) 12.77  1.00 .00  1.00 .00  .00 .00  .00 .00 
0.7 50.55 (.44) 13.34  1.00 .00  1.00 .00  .00 .00  .00 .00 
0.8 51.14 (.45) 11.41  1.00 .00  1.00 .00  .00 .00  .00 .00 
0.9 46.96 (.57) 11.94  1.00 .00  1.00 .00  .00 .00  .00 .00 

 P�@!, 

0.1 56.90 (.30) 9.56  1.00 .00  1.00 .00  .00 .00  .00 .00 
0.2 154.72 (.00) 26.47  1.00 .00  1.00 .00  .00 .00  .01 .00 
0.3 423.59 (.00) 52.28  1.00 .00   .99 .00  .01 .00  .01 .00 
0.4 766.06 (.00) 80.39   .99 .00   .99 .00  .01 .00  .01 .00 
0.5 1015.15 (.00) 88.19   .99 .00   .99 .00  .01 .00  .02 .00 
0.6 1027.42 (.00) 71.02   .99 .00   .99 .00  .01 .00  .02 .00 
0.7 835.36 (.00) 66.96  1.00 .00  1.00 .00  .01 .00  .01 .00 
0.8 513.86 (.00) 53.69  1.00 .00  1.00 .00  .01 .00  .01 .00 
0.9 203.69 (.00) 31.81  1.00 .00  1.00 .00  .01 .00  .00 .00 

DTdf = degrees of freedom; CFI = comparative fit index; TLI = Tucker-Lewis index; RMSEA = root mean square error of 

approximation; SRMR = standardized root mean square residual�a$�	. p�� 
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@ 7 AO�79(Q2���@!,=P�@!,Q28�'�9(�%�C���%=)-���)-E 

9(�%  
φ21  γ1  γ2  β1 

+;�%�  .3  .6  .6  .6 

�N�7 

G>L 

 

M SD M(SE)a 
 

M SD M(SE) 
 

M SD M(SE) 
 

M SD M(SE) 

  ��@!, 
0.1  .02 .01 .01  .04 .01 .01  .04 .01 .01  .03 .01 .01 
0.2  .05 .01 .01  .14 .01 .01  .14 .01 .01  .12 .01 .01 
0.3  .10 .01 .01  .26 .00 .01  .25 .01 .01  .24 .01 .01 
0.4  .15 .01 .01  .36 .00 .01  .36 .00 .01  .35 .01 .01 
0.5  .19 .01 .01  .44 .00 .00  .44 .00 .00  .43 .01 .00 
0.6  .22 .01 .00  .49 .00 .00  .49 .00 .00  .49 .00 .00 
0.7  .25 .01 .00  .53 .00 .00  .53 .00 .00  .53 .00 .00 
0.8  .27 .00 .00  .56 .00 .00  .56 .00 .00  .56 .00 .00 
0.9  .29 .00 .00  .58 .00 .00  .58 .00 .00  .58 .00 .00 

  P�@!, 

0.1  .01 .00 .00  .02 .00 .00  .02 .01 .00  .02 .00 .00 
0.2  .03 .01 .00  .08 .01 .00  .08 .00 .00  .07 .01 .00 
0.3  .07 .00 .00  .17 .00 .00  .17 .00 .00  .14 .01 .00 
0.4  .11 .00 .00  .26 .00 .00  .26 .00 .00  .23 .00 .00 
0.5  .15 .00 .00  .35 .00 .00  .35 .00 .00  .32 .01 .00 
0.6  .19 .00 .00  .42 .00 .00  .42 .00 .00  .40 .00 .00 
0.7  .22 .00 .00  .48 .00 .00  .48 .00 .00  .47 .00 .00 
0.8  .25 .00 .00  .53 .00 .00  .53 .00 .00  .52 .00 .00 
0.9  .28 .00 .00  .57 .00 .00  .57 .00 .00  .57 .00 .00 

DTa�%�C�)-E1���� 
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@ 8 AO�79(Q2���@!,=P�@!,Q28�'�*�JK���%=)-� 

 
�N�7 
G>L 

χ2(df=50)  CFI  TLI  RMSEA  SRMR 

M SD  M SD  M SD  M SD  M SD 

 ��@!, 
0.1 62.73 (.17)a 8.96  1.00 .00  1.00 .00  .00 .00  .00 .00 
0.2 211.83 (.00) 31.70  1.00 .00   .99 .00  .01 .00  .00 .00 
0.3 507.60 (.00) 43.01   .99 .00   .99 .00  .01 .00  .00 .00 
0.4 760.84 (.00) 75.39   .99 .00   .99 .00  .01 .00  .01 .00 
0.5 864.85 (.00) 61.19   .99 .00   .99 .00  .01 .00  .01 .00 
0.6 793.11 (.00) 59.69  1.00 .00  1.00 .00  .01 .00  .01 .00 
0.7 632.68 (.00) 52.49  1.00 .00  1.00 .00  .01 .00  .01 .00 
0.8 410.40 (.00) 47.53  1.00 .00  1.00 .00  .01 .00  .01 .00 
0.9 180.21 (.00) 24.41  1.00 .00  1.00 .00  .01 .00  .00 .00 

 P�@!, 

0.1 70.96 (.10) 14.56  1.00 .00  1.00 .00  .00 .00  .00 .00 
0.2 293.69 (.00) 44.78  1.00 .00  1.00 .00  .01 .00  .00 .00 
0.3 840.92 (.00) 63.89  1.00 .00   .99 .00  .01 .00  .00 .00 
0.4 1589.81 (.00) 104.30   .99 .00   .99 .00  .02 .00  .02 .00 
0.5 2250.63 (.00) 117.77   .99 .00   .99 .00  .02 .00  .03 .00 
0.6 2472.46 (.00) 117.61   .99 .00   .99 .00  .02 .00  .02 .00 
0.7 2273.96 (.00) 115.78   .99 .00   .99 .00  .02 .00  .02 .00 
0.8 1687.51 (.00) 108.00  1.00 .00  1.00 .00  .02 .00  .01 .00 
0.9 803.67 (.00) 68.67  1.00 .00  1.00 .00  .01 .00  .01 .00 

DTdf = degrees of freedom; CFI = comparative fit index; TLI = Tucker-Lewis index; RMSEA = root mean square error of 

approximation; SRMR = standardized root mean square residual�a$�	. p�� 
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