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Construct Validity
(Convergent validity+ Discriminant 

validity)
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Convergent Validity
Factor Analysis

(EFA+CFA)



Factor Analysis
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• Based on Kaiser, (1960), factor loadings that are less than 0.5 were ignored and
deleted from the construct

• the eigenvalue of 1 or greater than 1 indicates better variation that to be explained
by a factor.

• In social science, the accepted cumulative variance is 60% (Hair, et al., 2006).
• The average communalities, based on the criterion of Kaiser that indicates when the

sample size is greater than 250, the average communalities should be equal to or
greater than 0.6. The extracted communalities average was calculated by dividing
the sum of all communality values on the total number of items.
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Exploratory Factor Analysis
(EFA) in SPSS
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Confirmatory Factor Analysis
(CFA)
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CFA USING AMOS
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Discriminant Validity using AVE value
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• Discriminant validity refers to the items of different constructs

are not related to each other (Cooper and Schindler, 2003)

• AVE (Average Variance Extracted) method is used to measure

convergent validity. However, the root of AVE is used to

measure discriminant validity.
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• The method for measuring the discriminant validity is the average variance
extracted (AVE), which was computed from the sum of the squared multiple
correlations of items divided by the number of these items (Hair et al., 2010).

Root of [ the sum of squared multiple correlations/ n ] = AVE

• However, the construct discriminant validity can be assessed through various
methods, either by identifying the correlation between the constructs, or by
comparing “the root of average variance extracted (AVE) scores for any two
different constructs with the estimate of the squared correlation between
them” (Hair et al., 2006, p. 778).
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• The discriminant validity is supported if the square roots of the

AVE values are exceeding the highest squared correlation

• The discriminant validity of the constructs was measured through

comparing the square roots of the AVE scores with the correlations

among the latent constructs.
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Reliability

(Cronbach`s alpha+ Composite 

reliability) 2
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• There are two ways to estimate reliability, the value of both of them should
≥ 0.7 (Hair et al., 2010).

• Composite reliability (CR) differs from Cronbach’s alpha. As, when
calculating reliability of the constructs, CR relies on using measurement
error.

• Thus, Composite Reliability (CR) and Cronbach’s Alpha were extracted and
calculated to measure the internal consistency of the constructs which were
adopted for the purpose of the current study.



Cronbach's Alpha
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Composite Reliability
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CR= (sum Estimates)square / ((sum estimates)square + sum (1- estimate square)



Hypotheses Testing

3
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SIMPLE AND MULTIPLE LINEAR REGRESSION 
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SPSS



Regression in SPSS
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Testing Mediation Effect via SPSS
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There are two methods in testing indirect effect
(mediation):

1– Baron and Kenny method
2- Hayes method (macro- process)



Baron & Kenny method
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Hayes Method
Macro- PROCESS
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• Macro- PROCESS method is originated by Hayes, (2012), as it is most flexible and
effective tool in testing the indirect effect (the mediation effect) (MacKinnon,
Fairchild, and Fritz, 2007; Hayes, 2009).

• The advantage with using PROCESS tests that the mediation effect is assessed with
the aid of bootstrapping.

• Indirect effect to be tested, bootstrapping steps (n= 5000 resample) and confidence
interval at 95%.

• The mediation effect can be considered statistically significant only when (zero)
doesn’t exist between their range of confidence intervals, namely: BootLLCI
“Bootstrap Lower Limit Confidence Interval” and BootULCI “Bootstrap Upper Limit
Confidence Interval” (Hayes, 2012; Vinod, et al., 2015).
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In Macro- PROCESS, select the number of the

model as follows:

• Model 4 for mediation
• Model 1 for moderation
• Model 5 for mediation/ moderation
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Moderation Effect via SPSS
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SEM via AMOS
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Steps of SEM
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1- Draw Confirmatory factor analysis CFA for the model
2- Draw path analysis for the model
3- Draw SEM model from step 1+ step 2



Step 1: CFA for the model
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Step 2: Path Analysis
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Step 3: SEM
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