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Avolio, Zho, Koh  Bhatia (2004) 2-1-1

Zohar

Luria (2005)
Wegge, Dicj,
Fisher, West  Dawson (2006) 2-1-1

Mensinger(2005) 2-1-1

Komro, Perry, Williams, Stigler,

Farbakhsh Veblen-Mortenson (2001) 2-1-1
Steger
Frazier(2005)
methodology) 1-1-1

Scott Judge (2006)

(experiencing sampling

2-1-1

(multilevel moderated mediation;3M)

2-1-1
1-1 2

3M

(Moderated Mediation)

Baron  Kenny(1986) James  Brett(1984)

(moderated mediation) (mediated

moderation)



2009 Wen and Chiou 191

(Edward &Lambert,2007 Muller, Tudd &
Yzerbyt,2005) Muller, Tudd  Yzerbyt(2005)
Edward
Lambert(2007) Muller, Tudd  Yzerbyt(2005)
Preacher, Rucker Hayes (2007)
Edward  Lambert
Edward  Lambert
Preacher
(Multilevel Mediation)
Krull MacKinnon
(1999,2001)
Krull  MacKinnon (2001)
1-1-1 2-1-1
2-2-1 3
3
1
2
1
Mathieu Taylor 2007
(meso-mediation) (N

(lower-level mediation) (2)
(upper-level mediation) (3)
(cross-level mediation-upper mediator) (4)
(cross-level mediation-

lower mediator) (5) (cross-

level mediation-complex) Krull
MacKinnon (1999,2001) 1-1-1 2-1-1  2-2-1

Mathieu  Taylor €))

“ 3)
Mathieu  Taylor (2)
Krull MacKinnon
2-2-2 5
Mathieu  Taylor(2006)

(multiple mediation)
(causal chain)

X>M, ->M, >Y

I-1-1 2-1-1  2-2-1

X M;
Yij XJ
M ij Yu
XI M i YIJ
1
—* oy
X, - X A .
"'-:.-_lll ""'r:.' * b .'I-.’:_, ® J';. :"';
(a) 1-1-1 (b) 2-1-1 (c) 2-2-1
1
(Krull &
MacKinnon, 2001) 3
1-1-1 2-1-1 2-2-
1 2-1-1 2-
2-1 2-1-1 Xj
M ij Yu
2-1-1
2 2-1-1
X, . d . L ¥
- T '-l‘. . g "-H .
W ] [] I - I\.I
(a) (b) (©
2



192

Journal of Management

Krull MacKinnon(2001)
HLM
HLM
2-1-1 Mathieu Taylor(2007)

lower mediator)

(cross-level mediation-

effect)

X,
Y; 2(a)
Yi =B e M
ﬂocj :7/(?0+7(§1Xj+u8j 2
XY
)]
()
o)
Xj 7/001 Xj Yij
U, 0
Too
@O @
(intercept-as-outcome model)
Yo
7(?1 X] Yij
1
2(b) X,
M, HLM
M, =B +&; 3)
ﬂ(?j :7(?0+7§1Xj+u§j “4)
2@ X, My
Yo Yo
2(c) X,
1
X, Y, (suppression

b b b
Yi = Bo; + My + &

ﬂ(?j =Ye +7’g;xj +u§j
ﬁlbj = 71bo
5
@)
(6)
(N
i
Yo
2(c)
M
5 j
S (©
(10)

b b b
Yy =By + BiM;; + &

b b ¢ b
ﬂoj :700+701X1 + Uy

b b b
1311 =70 T U

b b
qu ulj
Th Tol
b
710
2%

o
Vo1

C
Vo1

® O

®)
®
(10)

o
7ot

b
By



2009

Ly ol
L]
3
(10) 3%
d
Y
3M
Yij :ﬂ(;jj +/81deij +‘9i?
ﬁ(?j :7/(?0 +7§1Xj +ugj
ﬂldj :71% +71dlxj +u1dj
() (13)
M
Baron  Kenny(1986)
Sobel(1982)
(13)
Sobel(1982)

(11)
(12)
(13)

(M

Kenny, Bolger

Korchmaros (2003)
1-1-1

Sobel(1982)

2 _h2.2 2 2 2 2 2
Ol =00, +a°0, +o,0, +2abo,, +0,

a
b 712)

Bi B
O HLM

(14)

Y10

2
O (ab)

Wen and Chiou 193

(10) HLM Kenny, Bolger
Korchmaros(2003) O Bauer,
Preacher  Gil (20006) (stacking)

(selection variables) Kenny, Bolger

Korchmaros HLM
HLM
o Sobel
Bauer, , Preacher  Gil (2006) Muller, Judd
Yzerbyt(2005) (moderated
mediation)

(moderated multilevel mediation)

(15) (16) (17)

(18)

Yy = B0y + BIMy + By My + & (15)
ﬂ:j=7go+7(?lxj+ugj (16)
B = rio i X +uf] (17)
Bri = Vo + ra X+ Uy, (18)

(job satisfaction)

Cranny, Smith & Stone, 1992  Dawis, 2004

Seashore Taber(1975)

Seashore Taber



194

Level 2: 428F]

AHAEIRT Fom, 2

Journal of Management

April

2-1-1

AR 1

Level 1: BT (SREETE)

TiERE L

4 2-1-1 HLM

2006; Morgan, 1986

Montes, Moreno

Fernandez(2003)

(HI)

Becker 1960

(Mathieu & Zajack, 1990; Meyer & Herscovitch,
2001) 997
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(HI)
(H2)
(H3)
2-1-1 (composition models)(Klein, Conn, Smith, & Sorra, 2001;
Kozlowski & Klein, 2000)
(contextual effects)
(Robinson, 1950; Snijders & Bosker, 1999)
Baron Kenny(1986)
H1 H2 H3 H1
( ,
2001)
4 (H4)
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F(23,640)=11.77 p<.001 7*=297
Mg 0.90 0.99
0 100 10 097 096
2001 Jaros, Jermier, Koehler, HLM6.04(Raudenbush, Byrn, Cheong &
Sincich(1993) 12 Likert Condgon, 2004)
(identification (grand centered)
commitment) (Hofmann & Gavin,1998; Mathieu &
Taylor,2007)
o .87
(instrument commitment)
ICC
a
.70 Cronbach’s a .96 2
(Chiou X)
2001) Likert 24 16
3.85 45
M1) M2)
1 6 4.01
Cronbach’s a .96 3.45 ANOVA
o 87-.95 F(23,640) 10.29 524 p? 27 .16
SPSS12.0 (aggregate) (Y) 0
10 7.08
1 6 ANOVA (F(23,640)=4.66 p<.001)
2
N Mean s min max F ICC* r xP M1 M2
X 24 3.85 .45 3.05 4.65 11.77** - -
M1 664 4.01 .80 1 6 10.29*%* 28 239.8%* - 21**
M2 664 345 .86 1 6 524* 15 123.3%*  30%*% -42%*
Y 664  7.08 1.43 0 10 4.66** .14 107.6%*%  46**  55%*%  _D4%*
% p< 001
a HLM6
b X disaggregate N=664
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239.8 1233
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Raudenbush, 1992) 2 model 2b
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3 HLM6
Models
vs) D) e 1)
Intercept-as-outcome models
Model 1  Xi—=Y; Yo 1.097 7.61 .063 41.49 - -
(.144)  (.000) (.007)
Model 2a  X—>M1; Yo 942 1119 023 4851 . - -
(.084) (.000) (.001)
Model 2b  X—>M2; Y -368 -197 089 9094 . - -
(.187)  (.061) (.000)
Random ANCOVA
Model 32 M1 =Y Yo 964 12.96 .035 38.28 - -
( Ml (.074)  (.000) (.024)
Model 3b  M2;—Y;  y% -335 369 227 8987 - -
( M2) (.091) (.000) (.000)
Model 3¢ M1-Y; Yo o 951 1127 035 3813 - -
(M1+M2) (.084)  (.000) (.024)
M2ij _)Yij w0 -.028 -.398
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Model 3d M1 =Y Yo 968  12.87 .031 35.01 .042 31.66
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Model 3¢ M2 —Y; % -272 293 232 8223 097 4592
( M2) (.093) (.008) (.000) (.003)
Model 3f  M1;—Y; ¢’ 930 1141 036 3597 053 32.82
(M1+M2) (.082) (.000) (.041) (.084)
M2;>Y; v -036  -53 027 29.65
(.069) (.602) (.160)
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Y

model 3a model 3¢

2 HLM6 robust standard

€rrors

model 3d model 3f

model 3a 3b 3d
3¢ model 3¢ 3f

3 model 3a  model 3b
Y M1 M2
Y
964 (1(662)=12.96, p<.001) -.335
(t(662)=-3.69, p<.001) RZZO 0.89 0.28
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4(al) model 4(bl) 7o
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Model 4 Model 5
Model Ys) i) 10 ys) ) r x)
(al) Ml X—Y;j Yo1 219 1.74 u0=.033 36.37 227 1.83 u0=.035 36.76
(126)  (.096) (027) (.123) (.080) (.025)
MLoY; Y 930 11.94 929 1225
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X*ML-Y; v .140 .80
(175) (422)
(@) Ml X-Y Yo 259 2,01 u0=032 33.67 232 1.69 u0=.033 3298
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MLY, ¢ 920 1160 ul=047 3123 920 1179 ul=050 29.89
(079)  (.000) (117) (.078) (.000) (121)
X Mlij—)Y” ’Yd” .156 93
(168) (.364)
(b)) M2 X-Y;, Yo 967 731 u0=.054 3972 997 " 7.66 u0=.055 39.57
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M2ioY; e -315 -3.51 -283  -3.19
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®2) M2 X-Y; Y% 1022 7.67 u0=.047 3650 1.019  7.82 u0=047 36.31
(.133)  (.000) (027) (.130) (.000) (018)
M2,5Y, P -271 -3.00 ul=094 4592 -254 272 ul=083 4228
(091)  (.007) (003) (.093) (.013) (.006)
X*M2;=Y; v -267  -1.07
(251)  (.299)
(€DHMI+M2 X—Y; Yo 219 7175 u0=.034 3625 248 222 u0=.027 3272
(125)  (.093) (028) (.112) (.037) (.066)
MLY; v 917 10.64 930 10.83
(.086)  (.000) (.086)  (.000)
M25Y; Y -028 -39 020 31
(072)  (.697) (063) (.755)
(.192) (.821)
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(C2MI+M2 X—Yij Yo 2347188 u0=.033 3427 220 1.68 u0=.031 3331
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MLY, 1y 897 1046 ul=056 3238 919 10.54 ul=070 32.71
(.086)  (.000) (092) (.087) (.000) (.066)
M2;—Y;; yb20 -.036 -54 u2=.024 29.66 .001 .03 u2=.015 26.31
(068)  (.597) (159) (.059) (.981) (238)
X*ML-Y; v 011 .05
(207)  (.960)
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Model 4(al) 5, 1.097(model 1)

219 (4(22)=1.74, p=.096) 878  model
ST 967
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} 6 Sobel
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! d
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d
Vi
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75 =.001+.425=426 Y
- -
X->Y ]
Baron  Kenny(1986) 7.
N N X->M1->Y XxM2—-Y
X->MI->Y 2-1-1
X->Y 8.
(model 5(cl)) (model 5(c2))
X->MI->Y XxM2—-Y
X->M2-Y (model 5(d))
X*xM2—>Y X>MI-Y Ml M2
14 XxMI-Y  XxM2-Y
5.6 5(b) Ml M2
1. X->Y
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Ml Y
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no M2—Y model4 (c2)
no X—>M2-Y T Tn
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(Judd & Kenny, 1981; Baron & Kenny, 1986; Enders Tofighi(2007)
Muller, Judd, & Yzerbyt, 2005)

2006; Bryk &
Raudenbush, 1992; Kreft & De Leeuw, 1998; Raudenbush
& Bryk, 2002
HLM Baron Kenny
Baron  Kenny(1986)
Baron = Kenny
MacKinnon (2002)
5(a) 14
X->M-Y Yo 14 Baron
b c Kenny
Yo Vo1 (ﬂ 5 )
MacKinnon c
Sobel(1982)
}/C }/C' LBaﬁb)
o o Baron Kenny
— ' — X
ﬂc ﬂc ﬂa ﬂb Sobel 14
MacKinnon, Warsi, & Dwyer, 1995 I MacKinnon. Lockwood
Hoffman(2002) Z
(ﬁa ﬂb) z Sobel
Pituch, Whittaker Stapleton (2005)
MacKinnon 1-1-1
asymmetric confidence limit joint
(centering) o
significance Sobel Baron Kenny
HLM .
asymmetric
M
confidence limit Sobel Baron
Kenny
M
Baron  Kenny
Baron
Mplus
Kenny Sobel
Sobel 1-1-1

Hofmann Gavin(1998)  Mathieu Taylor(2007) Sobel
obe
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Sobel
30/30 (Hox, 2002 Kreft,1996)
20 (Kreft & de Leeuw, 1998) HLM6
HLM
24 HLM  Mplus Mplus4(Muthén & Muthén,
2004)
HLM6 Mplus4
6 3M
6 HLM6  Mplus4
ya yb YCOI yd
X—=Y XY
X->M1 X->M2 Ml-Y M2-Y X*M1->Y X*M2-Y
HLM 942 -.368 917 -.028 1.097 219
Mplus 924 -.378 916 -.021 1.098 218
HLM 084 187 .086 072 144 125
Mplus 081 199 .087 074 144 127
HLM 942 -.368 919 .001 1.097 220 -.024 -.396
Mplus .923 -378 923 .012 1.098 238 -.027 -.403
HLM .084 187 .087 .059 144 131 195 189
Mplus .081 .199 .087 .071 .144 120 .196 192
u0 (ul, u2)
Y( ) M1 M2 Y MlsY M2—-Y
HLM 063 .023 089 033
Mplus 052 .019 074 029
HLM .063 .023 .089 .031 .070 .015
Mplus .052 .019 .073 .022 .022 .003
6
Mplus HLM Mplus

Mplus
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In the field of organization research, the common major concerns of researchers are the effects of mediation and
moderation. For the single-level dataset, the analytical procedure for the mediation effect proposed by Baron and Kenny
(1986) is till taken as the standard procedure. But in the circumstance wherein the research data have a multilevel
structure, the organization-level variables may have a top-down influence on the individual-level variables. A particular
analytical paradigm is needed to be developed to deal with the nested or clustered data, such as the data wherein
employees are nested within departments, and the departments are nested within organizations. In a multilevel data
structure, the conventional Baron and Kenny procedure for the mediation effects becomes inappropriate due to the
violations of the assumptions of independence and homogeneity. Neglecting the correlated property of the observations
such as employees within the organization experiencing the shared organizational climates and cultures thus may result
into misleading conclusions. Smilarly, the results from the traditional ordinary least squares estimators (OLS) are also
incorrect because the standard errors would be underestimated.

This article introduces a multilevel modeling method of analysis for the mediation and moderation effects, which is
critical and necessary in the response to the complexity in the clustered or nested data. In multilevel models, the within-
group homogeneity and the between-group heterogeneity of errors from the clustered or nested data are taken into account
by adding a random intercept term to the regression equation. The estimates of the standard errors generated by the
multilevel model are unbiased. In addition, the examination of contextual effects and the cross-level interaction can also be
integrated into the multilevel model. The direct effect of organizational-level variables on the individual-level outcome
variables (i.e., contextual effects) aswell as the moderation effects of organizational-level variables on the individual-level
prediction relationship can be empirically examined in the proposed Multilevel Moderated Mediation (3M) paradigm.

The conceptualization of the proposed 3M modeling is by integrating the ideas of multilevel mediation proposed by
Krull and MacKinnon in 1991 and 2001, and together with the analysis of cross-level interaction; a central concept of
multilevel regression paradigm. The analytical procedure for a 2-1-1 model provides a clear and detail framework in the
demonstrated empirical data analysis. While, the notation of 2-1-1 is defined as follows: The first number defines the
level of the independent variable wherein it belongs to. Number “1” represents the individual level and “2” for the
organizational level. The second number defines the level of the location of the mediating variables, and the final number
defines the level of the outcome variable. The standard steps for examining a 3M model are, firstly, calculating the intra-
class correlation coefficients (ICC); secondly, executing the “intercepts-as-outcome model”; thirdly, examining the
“random effect ANCOVA model and random coefficient model” ; followed by the procedures of testing of the “ mediation
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effect” ; and finally exploring the “ moderated effect” .

Sep one is used to evaluate the magnitude of between-group variability, which has to be strong enough for impacting
the other estimators of OLS in the model. If the ICC is small, the influences of multilevel data structure could be ignored,
and a traditional regression analysis is appropriate. The purpose of step two is to examine the direct effect of the
organizational-level independent variable on individual-level outcome. Because the analytic units of analysis for
organizational level and individual level are different, the multilevel modeling is applied herein.  Through the intercepts
as outcome model, the direct effect between organizational independent variable and individual outcome variable could be
examined. Sep three is use to examine the influence of the individual level mediator variable on the outcome variablesin
the same level. While step four takes the organizational level independent variable and individual level mediator variable
into account simultaneously in one equation. By examining the significance of the partial coefficients of the organizational
level independent variable and individual level mediator variable and comparing the partial coefficient of the
organizational level independent variable and the direct effect in step two, we can test if the multilevel mediation is hold.
In the step four, we examine the two different models about the slopes of the individual level mediator variable: the fixed
effect and the random effect model. If the variance component of the slopes is significant in the random model, it is
necessary to test the moderation of organizational level independent variable on the relationships between the individual
level mediator variable on the individual level outcome variables. Sep five is the cross-level interaction procedure to test
the moderated role of the organizational level independent variable. In addition to the above formal five steps, we also
suggest to proceed to the Sobel test, in order to assess the indirect effect of the moderator variable.

150The purpose of the illustration on analytic procedures is that the multiple mediators with the hypothesized 3M
relationships of the independent, moderators, and outcome variable were empirically analyzed in the present paper.
Partial data selected from a previous study (Chiou, Kau, & Liou, 2001) consisted of 664 employees sampled from 24
different organizations. The organizational level independent variable, individual-level mediators, and individual-level
outcome variable are the perceived organizational climate, employee's identification commitment and instrument
commitment toward the organization, and job satisfaction, separately. It was hypothesized that the employee’s
identification commitment and instrument commitment have a significant mediation effect on the prediction relationship of
organizational climate on employee’s job satisfaction. It is also examined that how the organizational climate moderates
the relationships between organizational commitment and job satisfaction. Data was analyzed by HLM (Raudenbush,
Bryk, Cheong, & Congdon, 2004) and Mplus (Muthen & Muthen, 2004) both for the purpose of comparison among
software. Results revealed that the individual-level identification commitment fully mediated the relationship between
organizational climate and employee's job satisfaction; at the sametime, it isidentified that the macro-level organizational
climate moderated the influence of individual-level instrument commitment on job satisfaction. Sobel tests (Sobel, 1982)
were applied to examine the significance of the mediation effect. The usage of the proposed 3M procedure was also
demonstrated. Implications and technical limitations of the 3M paradigm are discussed in the final section, while the

program code for HLM and Mplus are presented on the appendix.

Key Words: Multilevel Moderated Mediation, Multilevel Mediation, Multilevel Modeling.
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