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Mediation and Moderation
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 A moderator variable influences the strength of a relationship 
between two other variables and is associated with interactions 
of variables. 

 A model of the relationship of X and Y is said to be “conditional” on the 
value of W if W moderates that relationship

 A mediator variable explains the relationship between the two 
other variables and is associated with a path diagram. 

 Mediation is part of a causal chain of events or process. When the effect of a 
mediator is in a path model, the strength of the relationship between the 
independent and dependent variables may decrease.

• Theory and literature support determining variables that are
mediators or moderators.
Note: Causal support with cross-sectional data requires 

additional justification. 



Basic Moderation Model
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Moderated Regression Equation
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Traditional Mediation Model

Indirect (mediated) effect of X on Y = a*b 
Direct (unmediated) effect of X on Y = c’

Control Variables may be included to predict M and Y

M = β0 + β1X + e

DEPENDENT  
VARIABLE

(Y)

Y = β0 + β1 M + β2 X + e



Why Use Bootstrap to test for 
Significance of Indirect Effect?
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• Test for mediation or indirect effect is H0 : ab = 0.

• Sobel Z test is called the “normal theory” test and assumes
the indirect effect is normally distributed. Several alternative 
tests exists (Hayes & Scharkow, 2013 for a review).

• The distribution of the indirect effect tends to be skewed, and 
thus the normal distribution assumption is questionable. 

• Bootstrapping is a nonparametric approach that can provide
bootstrapped confidence intervals for the indirect effect and
usually has more power than the “normal theory” tests when
data are highly skewed.



Example Traditional Mediation Analysis
Type of Mediation Partial Mediation of M on relationship of IV & 

DV
Sobel z-value 2.17 significance .015

Results of Regression Analysis and Mediation Computation

Direct: .312

Indirect(mediation): .202 = .334*.605    Total: .514

Independent 
Variable:

Domain Knowledge

Outcome Variable:
Competitive 
Performance

.312

.334
. 

.605

Mediating Variable:
Operational Benefits



Baron & Kenny (1986)
MacKinnon, Hayes, Preacher (2010)

Traditional 
and Modern 
Mediation 
Pioneers



Hayes Provides Process Macros 
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• Many software packages compute the indirect 
effects. If it is significant, then mediation is 
supported. (Whether it is consistent mediation may be another 
problem.) 

• Hayes created Process Macros in 2012 to use 
bootstrapping to test significance of the indirect 
effect in path models using regression analysis.

• His contribution is that he has a template of 
models that can be selected and indirect effects 
and their contrasts can be analyzed. 

• Template allows multiple mediators and moderators. 



Hayes Process Textbook & Templates







Effects of 
Aggressive 
Traits on 

Cyberbullying: 
Mediated 

moderation or
moderated 
mediation?

By Song, Zhu, Liu, Fan, 
Zhu, and Zhang (2019) 

Computers in 
Human 

Behavior



Hayes 
Model 7 

Moderating 
Relationship 

of IV and 
Mediator
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Positive Thoughts
(M)

Mood Condition
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c’

Example: Moderated Mediation 
Using Process Macros

Indirect (mediated) effect of X on Y = a*b 
Direct (unmediated) effect of X on Y = c’

Attitude

(Y)

Y = β0 + β1 M + β2 X + e

Need for 
Cognition

(W)



Example of MODMED Data 



Hayes SPSS Add-ins



Add-in under Regression in SPSS 
Analyze DropDown



Specify Model 7 for this Analysis



Process Options 



SPSS Output 



Standard Regression Analysis



Conditional Effects of X(Mood) at 
values of W(Need for Cognition)



Predictors of Attitude



Significance of Direct Effect and 
Conditional Indirect Effects



Conditional Indirect Effects, 
Contrasts, and 

Index of Moderated Mediation



Johnson-
Neyman
Option
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Thanks for your attendance!
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