
Advances in Natural and Applied Sciences, 8(8) July 2014, Pages: 108-115 

 

AENSI Journals 

Advances in Natural and Applied Sciences 
 

ISSN:1995-0772    EISSN: 1998-1090 

 

Journal home page: www.aensiweb.com/ANAS 

 
   

Corresponding Author: Asyraf Afthanorhan, Department of Mathematics, Faculty of Science and Technology, Universiti  

Malaysia Terengganu, 21030 Kuala Terengganu, Malaysia  

E-mail: ash_18raft@yahoo.com  

Moderated Mediation Using Covariance-Based Structural Equation Modeling with 

Amos Graphic: Volunteerism Program 
 

Asyraf Afthanorhan, Sabri Ahmad, Shuhaili Safee
 

 

Department of Mathematics, Faculty of Science and Technology, Universiti Malaysia Terengganu, 21030 Kuala Terengganu, Malaysia 

 

A R T I C L E  I N F O   A B S T R A C T  

Article history: 

Received  2 April    2014 
Received in revised form 

13 May 2014 

Accepted 28 May  2014 
Available online 27 June 2014 

 

Keywords: 
Mediator variables, Moderator 

Variable, Moderated Mediation, 

Multi-group Analysis, Volunteerism, 
Gender 

 

 Moderated mediation has been proved by many of infamous researchers to claim this 

technique is a very useful for any areas such as social science, marketing, business, 
statistics and related subjects to provide a powerful analysis. This paper used a 

volunteerism program as a research subject that consisting of five variables namely 

Benefits, Barrier, Challenges, Motivation and Government Support. In order to 
accomplish all the required objective research, this technique is the most preferred. The 

main objective of this  paper are to determine the effect of these variables for gender 

groups, to identify which group is more pronounced, to examine the strength of 
mediator variables namely Benefits, Barrier, and Challenge, and to determine the 

influence of gender in structural model. Performing the multi-group analysis suggest 

gender consisting of male and female concurs to declare Benefits factor is a major 
impact on motivation and the male group is chosen to be more interest on volunteerism 

program compare to female group. In addition, both groups presented Government 

Support have significant impact on Barrier, Benefits and Challenge in while of Benefits 
has significant impact on Motivation. In the context of moderator effect, gender group 

only moderates the effect of Government Support on Benefits. 
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INTRODUCTION 

 

 Timms, (1982) defines a volunteer as a person who offers his or her service or who is recruited to render a 

service at a welfare agency, usually without remuneration. The White Paper for Social Welfare (1997 & 1998) 

defines a volunteer as a professional or non-professional person who provides a serviceto a welfare or 

development organization, usually without reimbursement. It further describes volunteers as a significant human 

resource, which is being utilized by welfare organizations and development program. A volunteer undertakes 

unpaid work, but may be said to earn moral credit (Timms&Timms, 1982: 209). 

 This paper  intend to carry on five variables which is Benefits, Government Support, Barrier, Challenge and 

Motivation in the modeling of moderated mediation using covariance based structural equation modeling. All of 

these variables are perceived important to provide a better approach for volunteerism program (Dingle, 2001). 

Thus, the moderator-mediator in the form of Structural Equation Modelling (SEM) is employed for this study to 

examine the interrelationship among these variables. The mediating or intervening effect is frequently used 

nowadays by the researchers to analyze the kind of the mediating variables and mediates the relationship 

between an independent variable and a dependent variable. However, this study interest to use the moderator 

effect in a structural model in order to obtain the double explanation using these effect at the same time. Hence, 

the moderating effect is employed to examine the strength influences of relationship in the mediating variable. 

According to Bollen, (1989) explore the moderator-mediator is the integrating of mediating and 

moderatingvariables that can explain both effect in a same time. In order to support this theory, this study would 

like to employ this method to use the volunteerism program as a research subject. 

 Besides, the findings obtained can provide the contribution and relevant of this study to both sides which is 

researchers and practitioners. According to Carol Hardy-Fanter, (1993) found that males and females took on 

different roles when volunteering. Thus, this study claims the gender variable as the moderator effect employ in 

the relationship between government support, benefits, barrier, challenges, and motivation in order to test both 

explanation which is gender and the relationship between independent variables on its corresponding dependent 

variable in a model.  



109                                                                   Asyraf Afthanorhan et al,2014 

Advances in Natural and Applied Sciences, 8(8) July 2014, Pages: 108-115 

 There has been very few, if any, study investigates the linkage between Government Support, barrier, 

benefits, challenges, and motivation together in an integrated framework. In generals, there is a lack of empirical 

research pertaining to the Government support towards volunteerism program. Hence, this study have 

constrained and limitations of knowledge that relate to the Government Support, barrier, benefits, challenges, 

and motivation. 

 

1.1 Research Objective: 

a) To determine the effect of Barrier, Government Support, Challenge, and Benefits on Motivation for male 

group 

b) To determine the effect of Barrier, Government Support, Challenge and Benefits on Motivation for female 

group 

c) To identify which group is more pronounced 

d) To examine the strength of mediator variables namely Benefits, Barrier, and Challenge 

e) To determine the influence of gender in structural model 

 

1.2 Research Hypothesis: 

a) Government Support has significant impact on Motivation 

b) Government Support has significant impact on Benefits 

c) Government Support has significant impact on Barrier 

d) Government Support has significant impact on Challenges 

e) Benefits has significant impact on Motivation 

f) Barrier has significant impact on Motivation 

g) Challenges has significant impact on Motivation 

 

Moderated Mediation: 

 Analyzing the moderating effect for the model with latent constructs is very complicated. The normal 

modeling procedure using interaction terms is not practical with latent constructs since it would cause problem 

with model convergence as well as distortion of standard errors. In the end, it result in model misfit and the 

procedure stops (Afthanorhan, 2013). 

 Modeling the moderating effect for latent construct could be namely as Multi-group CFA. This method has 

been suggested as an alternative method for assessing the effect of moderator variable in the model. The 

researcher only needs to identify the path of interest where the moderator variable is to be assessed. Actually, 

there are three ways to approach the significant path using multi-group CFA. In covariance based- structural 

equation modeling using AMOS consists of two ways to approach the significant path. The first one is using 

heterogeneity test or chi-square difference test. This particular path would be constrained with parameter “1” 

and the model termed as the constrained model. The procedure will estimate two modelseparately. One is the 

constrained model while the other one is unconstrained model. 

 The second one is using critical ratio difference test. According to Byrne (2010), critical ratio consists of z-

test or z-score. This test has been provided when dividing the regression weight estimate of its standard error. 

This study decide to use this method by the help of new package namely as Stats Tools Package (STP) in order 

to obtain the result of multi-group CFA in a simplest ways and save time. This particular path would be select 

the output box named “critical ratio for difference” in order to assess the z-test for every variable in dataset. The 

independent sample z-test for a difference between proportion test the same null hypothesis as does the chis-

square test with 1 degree of freedom, these test produce the same result in terms of the reject or fail to reject 

decision (R.Clifford et.al, 2008). 

 The last one is using studenditized t-test. This method cannot be obtained in AMOS since its appropriate for 

the small sample size besides performs for nonparametric. However, the newest application namely 

SMARTPLS 2.0 suggest to use this method that can helps the researchers and practitioners to analyze their data 

even with the small sample size (Afthanorhan, 2013). This application also used Monte Carlo Markov Chain 

(MCMC) theory (bootstraps) to enhance the ability obtained the result even with large sample size. 

 All of these method can be used to assess the significant level for their research, and they deserve to choose 

any one of these method that could be helpful for their own. In this case, this study also interest to apply 

moderator effect in path analysis structural equation modeling. Thus, the new name for this modeling known as 

moderated mediation since both modeling had been suggested in this study. Moderated mediation also can be 

classify as conditional indirect effect. Performing multi-group CFA and path analysis in SEM at the same time 

can helps the researchers to obtain double explanation. Moreover, moderator effect can be in categorical or 

continuous variable and its application becomes popular nowadays.According to Afthanorhan (2014), there are 

few steps performing multi-group-CFA with AMOS: 

1. Split data into two groups based on the moderator variable to be tested 

2. Save data into separate files. Rename the two groups as group 1 and group 2 
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3. Obtain the final model for the study. Identify the path interest where the effect of moderator is to be 

assessed 

4. Develop two separate AMOS models. Rename as model 1 and model 2 respectively 

5. In Model 1, put a constraint to fix the relationship between constructs of interest to be equal to 1. Rename 

model 1 as the constraint model 

6. In Model 2, allow the relationship coefficient to be freely estimates. Rename Model 2 as the unconstrained 

model 

7. Execute model 1 (constrained model) using both data 1 and data 2 separately 

8. Execute model 2 (unconstrained model) using both data 1 and data 2 

9. Obtain the difference of Chi-Square or heterogeneity test between the constrained model and the 

unconstrained model separately for data 1 and data 2 

10. If the chi-square value between constrained and unconstrained model differs by more than 3.84, then the 

moderator variable has a significant moderating effect on the relationship between the constructs in the selected 

path 

 

Findings: 

 Suppose the author modeling the effect of all exogenous constructs on endogenous constructs. One of the 

objectives for this research is to examine the moderation effect of a variable namely gender (categorical 

variable) in the relationship path between exogenous and endogenous constructs. The Figure 1 and Figure 2 for 

male and female are presented as below:  

 

3.1 Unstandardized Estimates for Male: 

 
 

Fig. 1: Moderated Mediation For Male. 

 
Table 1: Estimation For Male. 

   Estimate S.E. C.R. P 

Barrier <--- Government Support .173 .073 2.379 .017 

Challenge <--- Government Support .336 .095 3.545 *** 

Benefit <--- Government Support .365 .072 5.073 *** 

Motivation <--- Government Support .151 .078 1.947 .052 

Motivation <--- Barrier .077 .077 .999 .318 

Motivation <--- Challenge .005 .064 .076 .939 

Motivation <--- Benefit .738 .119 6.230 *** 

  

 As aforementioned, this study apply five variables namely barrier, challenge, benefits, Government 

Support, and challenge to provide a general structural equation modeling. Out of three variables namely Barrier, 

Challenges, and Benefits considers as mediator variable. Thus, the mediator variable should be linked on 

endogenous construct and to be connected by exogenous variables. On the use of full maximum likelihood 

estimator in structural equation modeling is necessary to determine the probability values (p-value) in order to 
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decide the research hypothesis as the prior in the empirical study (Afthanorhan, 2014). Table 2 present the 

findings formale group once execute the structural equation modeling algorithm with AMOS 18.0. By 

inspecting through the mediator variables, all the variable is having significant level since below than 0.05. 

Usually, the researchers and scholars preferred 0.05 and below to indicate the percentage of confidence interval. 

Means that, the higher confidence interval is prone to reject the research hypothesis. In such circumstances, the 

Government Support as independent variable has a significant impact onthree mediator namely Barrier, Benefits 

and Challenge. In particular, the variable of Government Support has capabilities to changethe role of three 

mediators to be more efficient and effective. 

 Of determine the successful research hypothesis, the findings will be more knowledgeable if the scholars 

wise in drawing the conclusion to be more interesting and helpful. In this case, the mean estimate for Benefits is 

the highest impact due to the large values presented. One to be concludes that the government should be 

emphasized the characteristics and specifications of Benefits to improve the level of participation of youth 

towards the volunteerism program especially for male group. This factor is perceived to be a powerful mediator 

(estimate= 0.365) aside manage to give an immense impact (estimate= 0.738) on motivation. The previous 

empirical research suggests the motivation is the appropriate instrument to measure the perception of youth 

towards volunteerism program. 

 Despite to address the issues of the strongest mediator variable, other two variables should be focused in 

order to prevent these variables are waste in particular analysis. The Challenges factor is deemed much better 

than Barrier upon classify as mediator variable due to the suggested findings. Unfortunately, the Challenges 

factor has become meaningless since this factor almost zero (estimate= 0.005) when comes to predict an impact 

on Motivation. Instead, the Barrier factors is perceived manage to contribute towards the volunteerism though 

this factors is the weakest mediator. This result might be useful if Challenge factors is acceptance as 

independent variable in this empirical study for male group. In furthers, Government Support whereby the only 

one exogenous variable applied is perceived fail to provide a significant impact on Motivation. Yet, fail to reject 

the research hypothesis is does not mean the particular analysis is getting troublesome but the applied variable 

may not suitable for male group. 

 Now, this study precedesthe second group namely female gender that will be tested for whole causal path. 

The purpose of this research paper has been outlined on the previous subtopic of research objective. Some of the 

researchers intend to compare both groups on their findings to identify which one of the groups is pronounced in 

the particular analysis. The Figure 2 present the graphic of structural model based on the pedagogical framework 

with fitness indexes. Previously, the fitness level also appear in a structural model for male group to prove that 

structural model can be estimated since achieve the required level. Indeed, the fitness level presented in both 

group is similar due to the same latent constructs, indicators and constraints. All of the fitness level should be 

accomplished from the very beginning whereby Confirmatory Factor Analysis (CFA) before undergoes a 

structural model.  

 

3.2 Unstandardized Estimates for Female: 

 
 

Fig. 2: Moderated Mediation for Female. 
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Table 2: Estimation For Female. 

   Estimate S.E. C.R. P 

Barrier <--- Government Support .154 .048 3.200 .001 

Challenge <--- Government Support .212 .071 2.975 .003 

Benefit <--- Government Support .122 .035 3.469 *** 

Motivation <--- Government Support .076 .049 1.540 .124 

Motivation <--- Barrier .025 .070 .352 .725 

Motivation <--- Challenge .033 .047 .706 .480 

Motivation <--- Benefit .933 .124 7.507 *** 

  

 Explanation and interpretation is similar to male group but the finding is slightly different due to the 

probability values presented in Table 2. On the first step is focused on the three mediator variables namely 

Barrier, Challenge and Benefits to determine their significant impact through Government Support. All of these 

variables have significant impact once Government Support linked on them similar to the findings of male 

group. In this case, the female group show that the Challenge factor is the most powerful mediator (estimate= 

0.212) compare other mediators (Barrier= 0.154, and Benefits= 0.122). 

 However, Benefits factor plays a primer role again in term of structural model which is absolute high 

estimate to defeat other variables. Thus, both group are concurs to declare Benefits factor is the main factor on 

Motivation which indicate to measure the level of participation of youth towards volunteerism program. Next, 

the other variables will be explained through the probability values as previously. Two mediator variables 

namely Barrier and Challenges are insignificant impact on Motivation. Means that, both mediators meaningless 

to employ as mediator variables in this research work similar to the male group. The findings between male and 

female groups are almost same unless on the strength of mediator variables applied.  

 Finally, multi-group analysis is performed once achieve the necessary of Confirmatory Factor Analysis and 

modeling a structural model consist of mediator variables (Afthanorhan, 2014). The compensation of this 

technique is to let the scholars have a chanceto describe the effects of moderator variable (male and female) in a 

structural model containing mediator variables. In other words, the strength of this method is very useful and 

meaningful to provide a better understanding to the structural equation modeling approach with AMOS graphic. 

 
Table 3: Result Moderated Mediation. 

   Male Female  

   Estimate P Estimate P z-score 

Barrier <--- Government Support 0.173 0.017 0.154 0.001 -0.209 

Challenge <--- Government Support 0.336 0.000 0.212 0.003 -1.048 

Benefit <--- Government Support 0.365 0.000 0.122 0.000 -3.039*** 

Motivation <--- Government Support 0.151 0.052 0.076 0.124 -0.816 

Motivation <--- Barrier 0.077 0.318 0.025 0.725 -0.499 

Motivation <--- Challenge 0.005 0.939 0.033 0.480 0.352 

Motivation <--- Benefit 0.738 0.000 0.933 0.000 1.132 

 

 Table 3 shows the estimation for male and female with the z-score. In this case, the value of z-score or z-

test is presented to determine their significant impact. According to Byrne, (2010) the chi-square difference test 

is the two equality of population proportion is the same thing as the z-test. Hence, the z-score can be obtained 

from the output of critical ratio of differences in AMOS to import in Stats Tools Packages (STP). This software 

helps the researchers to analyze the multi-group of moderator-mediator in a simplest ways. On the use values of 

z-score, any values upper than 1.96 (p-values< 0.05) is indicates the significant impact is exist. In this case, only 

one of the variables has significant impact on the causal path, in particular, the gender moderates the effect of 

Government Support on Benefits upon of multi-group analysis is performed. The sign appear on next of the 

values presented in z-score to represent the direction of the significant impact. Means that, gender has 

negatively moderates effect of Government Support on Motivation. The other path reveals that gender group 

does not moderates the effect of independent variables (Government Support, Challenge, and Barrier) on 

dependent (Motivation) variables. 

 In order to improve the skills of explanation coincides the objective research, both groups will be identify 

through estimation to determine which one of the groups is more pronounced to be more interest on 

volunteerism program. The first part is highlight on the significant values presented for both groups. In this case, 

four pairs of causal path are selected namely (Government Support on Barrier, Government Support on 

Challenges, Government Support on Benefits and Benefits on Motivation) that will be considered to proceed the 

subsequent steps. Consequently, check on the estimate values provided for both groups and the results suggest 

male groups is more pronounced compare to female group towards volunteerism program. This is because 

majority of the high estimates are prone to male group (0.173, 0.336, 0.365, 0.738) compare to female group 

(0.154, 0.212, 0.122, 0.933) respectively. 

 

Overview findings: 
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Table 4: Result of Hypothesis Testing. 

 

Hypothesis Statement of Path Analysis 

 

Z-score 

 

Result 

H1: Respondent’s gender moderates the causal effect of Government Support on barrier. -0.209 Not Supported 

H1: Respondent’s gender moderates the causal effect of Government Support on challenges. -1.048 Not Supported 

H1: Respondent’s gender moderates the causal effect of Government Support on benefits -3.039*** Supported 

H1: Respondent’s gender moderates the causal effect of Government Support on motivation. -0.816 Not Supported 

H1: Respondent’s gender moderates the causal effect of barrier on motivation. -0.499 Not Supported 

H1: Respondent’s gender moderates the causal effect of challenges on motivation. 0.352 Not Supported 

H1: Respondent’s gender moderates the causal effect of benefits on motivation. 1.132 Not Supported 

 

 Table 4 present the result of hypothesis testing for modeling the moderator-mediator using SEM. In this 

case, z-score or z-test is used to determine the significant level for the effect of exogenous on endogenous 

constructs. Basically the researcher could identify the significant if the value of z-score is above 1.96 (P-value = 

< 0.05) or 2.58 (P-value = 0.01) or 1.65 (P-value = 0.10). However, this study decide to use above 1.96 (<0.05) 

to indicate the significant path which is more preferred. 

 

Conclusion: 

 There are several important to pertaining the model for integrating moderator and mediator. To conclude 

that the researchers is interested in examining a relationship between these variables, the use of moderational 

and mediational model can lead to deeper and more comprehensive knowledge about the relationship by 

providing the information about the conditions under which the two variables will be associated (moderation) 

and also about the intervening process that helps to explain the association (mediation). 

 Besides, the same variable can be either mediated or moderate a relationship between a predictor and 

dependent by regarding on literature supported.The moderational model is used to examine the strength 

influences of relationship on the path interest. Basically, a moderator variable can be obtained by selective 

demographic variable or predictor variable as well but this study is interest to the gender due to the literature 

review. 

 Furthermore, the statistically strategies used to test mediational and moderational effect are distinct. The 

model differ both conceptually and statistically. Hence, it is possible to propose complex theoretical models that 

include moderated mediation. With the use of mediational and moderational models, researchers can test 

competing theories about relationships among variables of interest. By directly testing two or more alternative 

models, a researcher can determine statistically which theoretical model best captures or explains an observed 

relationship among variables. 

 Based on the data finding in chapter four, the theory of Bollen, (1989) had been supported since the 

moderated mediation could be analyzed in a same time with the two various effects. Other than that, the main 

research had discussed to find out to what extent the role of Government Support as a resource variable creates 

the Benefits, Challenges, Barrier and Motivation. The result of the study indicates the Government Support is 

statistical significant different influences on Benefits, Challenges, barrier and motivation. In this case, the 

Benefits is the most contribute on Motivation compare to other variables.  

 Furthermore, the gender is chosen as the moderator to moderates the relationships between government 

support, barrier, benefits, challenges and motivation. This study finds the government support has evidence to 

support the moderating effect of gender on the relationship between benefits of volunteering. 

 In addition, this study also intend to address in which group is more pronounce as the outline of research 

question in chapter one. The findings revealed that the male group is more pronounce compare to female group 

in volunteerism program due to the result of standardized estimate. Specifically, the male group is more 

contribute compare than female group to involve in volunteerism program. 
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