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Modeling of the Relationships among the Constructs of Personality 
using Parceling Method: Big Five, State-Trait Anxiety,  

and Mood States

Kazuaki SHIMIZU and Rie YAMAMOTO

Abstract
 Exploratory factor analysis (N=226) was conducted for a set of 30 adjective items to measure the Big Five 
dimensions: Neuroticism, Extraversion, Openness to Experience, Agreeableness, and Conscientiousness. To 
confirm the five factors, structural equation modeling analyses were performed through the Amos 5 for 30 
items and for 15 parcels of two items independently. Searching for a better model of simple structure, the 70 
models for parceling variables were estimated. A complex model added seven paths to the simple structure 
model, and gave an acceptable fit level. For two waves of the STAI and the POMS in an interval of one week, 
longitudinal path model analyses (N=219) were conducted using parceling variables and scales. The results 
indicated the high stability of trait anxiety and the low stability of state and mood factors. The relationships 
among the Big Five, the STAI and the POMS were modeled in a single path diagram. Significant paths from 
the Big Five factors to the trait anxiety factor were estimated. A few significant paths from these factors to 
state and mood factors of wave one were also estimated. There were no relationships among the Big Five 
factors and the wave two factors of the STAI and POMS. The methodology for exploring the parceling 
variables of a best fit model among possible combinations was demonstrated for the Big Five modeling. 
Mentioning the Reticular and Strata Models (Cattell, 1966), the implications of these findings were discussed.

Key words:  Big Five, STAI, POMS, exploratory factor analysis, structural equation modeling, parceling, 
longitudinal model, stability, state, trait, constructs, Reticular and Strata Models
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（1）Big Five形容詞短縮版2005の測定モデル

（1-1）探索的因子分析
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表 1 　Big Five形容詞短縮版2005の 5 因子解（N=226）
尺度名と項目 平均値 標準偏差

0.866 . . . . . . .

0.783 . . . . . . .

0.768 . . . . . . .

0.768 . . . . . . .

0.600 . . . . . . .
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（1－2）Big Fiveのモデル化

（1－2－1）項目からのモデル化

Amos

Amos

SEM RMSEA CFI

. .

GFI . RMR .

Amos

SEM

Marsh, Hau & Grayson



（1－2－2）観測変数の小包化

, a, b

Coffman & MacCallum

Big Five

parcel

homogeneous parceling method

図 1 　Big Five形容詞短縮版2005のモデル（逆転前の項目から）
注：適合度指標　χ2=1199.098　df=395　P=.000 　 RMSEA=.097　CFI=.704　IFI=.708
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表 2 　Big Five形容詞短縮版2005のモデル比較

df P
RMSEA

CFI AIC
RMSEA L H

. . . . . . .
( ) HP . . . . . . .
( ) Sub DRP . . . . . . .
( ) . . . . . . .

 RMSEA Root Mean Square Error of Approximation; Steiger 
& Lind, CFI Comparative Fit Index; Bentler, AIC Akaike Information Criterion; Akaike, 

RMSEA %

（1－2－3）最適適合度のモデルの探索
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表 3 　Big Five形容詞短縮版2005の最も適合度のよいモデル

df P
RMSEA

CFI AIC
RMSEA L H

a . . . . . . .
b Big Five . . . . . . .

a b

b

図 2 a　 Big Five形容詞版2005のモデル 
（小包化した変数での単純構造）

注： 適合度指標　χ2=136.297　df=80　P=.000 　
RMSEA=.057　CFI=.959　IFI=.960

図 2 b　 Big Five形容詞版2005のモデル 
（小包化した変数から）

注： 適合度指標　χ2=85.812　df=73　P=.145 　
RMSEA=.028　CFI=.991　IFI=.991



表 4 　Big Five形容詞短縮版2005の推定値（図 2 b）
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（2）STAI－JYZとPOMSの縦断的因子分析モデル

（2－1－1）　STAI－JYZの小包（下位尺度）の構成
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（2－1－2）　STAI－JYZの縦断的因果モデル

表 5 a　SATI－JYZ状態不安項目の因子分析結果＊1

0.829 . A

0.804 . B

0.804 . A

0.787 . B

0.756 . A

0.745 . B

0.727 . A

0.710 . B

0.666 . A

0.447 . B

. 0.819 B
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. 0.689 A
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.
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 SEM

表 5 b　SATI－JYZ特性不安項目の因子分析結果＊1
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RMSEA  .

AIC a

RMSEA  . SEM

図 3 a　 状態・特性不安（SATI－JYZ）の 1 週間間
隔での縦断測定のモデル（小包化）

注： 適合度指標　χ2=67.921　df=17　P=.000 　
RMSEA=.117　CFI=.973　IFI=.973

図 3 b　 SATI－JYZの縦断モデル（誤差間共分散）
注： 適合度指標　χ2=11.579　df=15　P=.711 　

RMSEA=.000　CFI=1.000　IFI=1.002
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（2－2）　POMSの縦断因子分析モデル

POMS Profile of Mood States
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表 6 　POMS 6 尺度の 1 因子解
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表 6 　POMS 6 尺度の 1 因子解
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b

POMS

STAI
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b

図 4 a　 POMSの 1 週間間隔での縦断測定のモデル
（下位尺度から）

注： 適合度指標　χ2=455.817　df=53　P=.000 　
RMSEA=.187　CFI=.741　IFI=.743

図 4 b　 POMSの縦断測定のモデル（誤差間共分散）
注： 適合度指標　χ2=63.079　df=47　P=.059 　

RMSEA=.040　CFI=.990　IFI=.990

図 4 a　 POMSの 1 週間間隔での縦断測定のモデル
（下位尺度から）

注： 適合度指標　χ2=455.817　df=53　P=.000 　
RMSEA=.187　CFI=.741　IFI=.743

図 4 b　 POMSの縦断測定のモデル（誤差間共分散）
注： 適合度指標　χ2=63.079　df=47　P=.059 　

RMSEA=.040　CFI=.990　IFI=.990



（3）複数領域の関係性のモデル化
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（3－1）STAIとPOMSの関係性のモデル化：状態と特性

STAI POMS b

b STAI

POMS STAI POMS

RMSEA .

RMSEA . . CFI IFI

図 5 　特性と状態変数のモデル（STAI－JYZとPOMSの繰り返し）
注：適合度指標　χ2=246.355　df=154　P=.000 　 RMSEA=.052　CFI=.975　IFI=.975

図 5 　特性と状態変数のモデル（STAI－JYZとPOMSの繰り返し）
注：適合度指標　χ2=246.355　df=154　P=.000 　 RMSEA=.052　CFI=.975　IFI=.975
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表 7 　STAI－JYZとPOMSの同時縦断モデルのパス係数の推定値（パス係数のみ）

  

. . .

. . .
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A .

B . . .
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A .
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（3－2）Big FiveとSTAIとPOMSの関係性のモデル化
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POMS

Big Five

図 6 　特性と状態変数のモデル（STAI－JYZとPOMSの繰り返しとBig Five）
注：適合度指標　χ2=809.195　df=519　P=.000 　 RMSEA=.051　CFI=.947　IFI=.948



表 8 　Big Five形容詞とSTAI・POMSの縦断データとの総合モデルのパス係数の推定値（パス係数のみ）
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関連した複数の構成概念のモデル化

SEM

Big Five

SEM

 b

引用文献
Akaike, H. . Factor analysis and AIC. Psychometrika, 52, .

Aluja, A., Gracía, Ó., Gracía, L. F., & Seisdedos, N. . Invarinance of the “NEO-PI-R” factor structure 

across exploratory and confirmatory factor analysis. Personality and Individual Differences, 38, 

.

Bentler, P. M. . Comparative fit indices in structural models. Psychological Bulletin, 107, .

Borsboom, D. . Measuring the mind: Conceptual issues in contemporary psychometrics. London, 

U.K.: Cambridge University Press.

Cattell, R. B. . Validation and intensification of the sixteen personality factor questionnaire. Journal of 



Clinical Psychology, 12, .

Cattell, R. B. . The meaning and strategic use of factor analysis. In R. B. Cattell Ed. , Handbook of 

multivariate experimental psychology pp.  Chicago, IL: Rand McNally.

Cattell, R. B., & Burdsal, C. A. . The radial parcel double factoring design: A solution to item-vs.-parcel 

controversy. Multivariate Behavior Research, 10, .

Cattell, R .B. & Tsujioka, B. . The importance of factor-trueness and validity, versus homogeneity and 

orthogonality, in test scale. Educational and Psychological Measurement, 24, .

Coffman, D. L, & MacCallum, R. C. . Using parcels to convert path analysis models into latent variable 

models. Multivariate Behavioral Research, 40, .

Costa, P. T., & McCrae, R. R. . Revised NEO Personality Inventory and NEO Five-Factor Inventory 

Professional manual. Odessa, FL: Psychological Assessment Resources.

FFPQ , 

13, .

Goldberg, L. R. . Language and individual differences: The search for universals in Personality 

Lexicons. In L. Wheeler Ed. , Review of personality and social psychology. Vol.  pp . 

Beverly Hills, CA: Sage.

Gosling, S. D., Rentfrow, P. J., & Swann, W. B., Jr. . A very brief measure of the Big-Five personality 

domains. Journal of Research in Personality, 37, .

Guttman, L. . A basis for analyzing test-retest reliability. Psychometrika, 10, .

, .

SEM

, .

Charles D. Spielberger  STAI

State-Trait Anxiety Inventory-JYZ .

, 

40, .

, 74, 

.

Iwata, N., Mishima, N., Okabe, K., Kobayashi, N., Hashiguchi, E., & Egashira, K. . Psychometric 

Properties of the State-Trait Anxiety Inventory among Japanese Clinical outpatients. Journal of Clinical 

Psychology, 56, .

John, O. P., & Srivastava, S. . The Big Five trait Taxonomy: History, measurement and theoretical 

perspectives. In L. A. Pervin, & O. P. John Eds. , Handbook of personality: Theory and research, nd 

ed pp. . New York: Guilford Press.

 a

, 29 , .

b , 29 , .

 .

.

Kashiwagi, S. . Japanese adjective list for the Big Five. In B. De Raad & M. Perugini Eds. , Big Five 

assessment pp. . Göttingen: Hogrefe & Hubber Publishers.



BIG FIVE ACL

, 64, .

Little, T. D., Lindenberger, U., & Nesselroade, J. R. . On selecting indicators for multivariate 

measurement and modeling with latent variables: When “good” indicators are bad and “bad” indicators 

are good. Psychological Methods, 4, .

Marsh, H. W., Hau, K-T., & Grayson, D. . Goodness of fit in structural equation models. In A. Maydeu-

Olivares and J. J. McArdle eds. . Contemporary psychometrics: A festschrift for Roderick P. 

McDonald pp. . Mahwah, NJ: Lawrence Erlbaum. 

McArdle, J. J. . On the Madness in his methods: R. B. Cattell’s contributions to structural equation 

modeling. Multivariate Behavioral Research, 19, .

McCrea, R.R., Zonderman, A. B., Costa, P. T., Bond, M. H., & Paunonen, S. V. . Evaluating replicability 

of factors in the revised NEO personality inventory: Confirmatory factor analysis versus procrustes 

rotation. Journal of Personality and Social Psychology, 70, .

, .

Reise, S. P., Waller, N. G., & Comrey, A. L. . Factor analysis and scale revision. Psychological 

Assessment, 12, .

Schutte, N. S, Malouff, J. M., Segrera, E., Wolf, A., & Rodgers, L. . States reflecting the big five 

dimensions. Personality and Individual Differences, 34, .

STATE-TRAIT ANXIETY INVENTORY  

, 29, .

, LISREL RAM . , 20 , .

, 28 , .

SEM

, 36 , .

a Big Five STAI POMS

, .

b Big Five

, .

NEO PI R, NEO FFI

Steiger, J. H., & Lind, J. C. . Statistically-based tests for the number of common factors. Paper 

presented at the Psychometrika Society Meeting, Iowa City.

 .

, 40, .

, 8, .

Big Five 67, .

Big Five SEM  

, 65, .

POMS .

－2006.12.25受稿－



付表 1 　「情動性」形容詞の組み合わせ

 
Amos

付表 2 　Big Five形容詞短縮版2005の適合度の検討（「情動性」での組み合わせから）

df P
RMSEA

CFI AIC
RMSEA Lo Hi

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .
185.676 80 0.000 0.077 0.062 0.091 0.923 265.676

. . . . . . .

. . . . . . .

. . . . . . .

 



付表 3 　「外向性」形容詞の組み合わせ

付表 4 　Big Five形容詞短縮版2005の適合度の検討（「外向性」での組み合わせから）

df P
RMSEA

CFI AIC
RMSEA Lo Hi

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .
196.903 80 0.000 0.081 0.066 0.095 0.919 276.903

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .



付表 5 　「誠実性」形容詞の組み合わせ

付表 6 　Big Five形容詞短縮版2005の適合度の検討（「誠実性」での組み合わせから）

df P
RMSEA

CFI AIC
RMSEA Lo Hi

193.268 80 0.000 0.079 0.065 0.094 0.922 273.268
. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .



付表 7 　「協調性」形容詞の組み合わせ

付表 8 　Big Five形容詞短縮版2005の適合度の検討（「協調性」での組み合わせから）

df P
RMSEA

CFI AIC
RMSEA Lo Hi

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .
211.316 80 0.000 0.085 0.072 0.100 0.910 291.316

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .



付表 9 　「開放性」形容詞の組み合わせ

付表10　Big Five形容詞短縮版2005の適合度の検討（「開放性」での組み合わせから）

df P
RMSEA

CFI AIC
RMSEA Lo Hi

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .
184.100 80 0.000 0.076 0.062 0.091 0.929 264.100

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .

. . . . . . .


