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Agenda 

Upon completion of the class, you should be able to 
understand 

➢Validity of Data 

• Correlation Analysis (for Construct validity), and

• Factor Analysis

➢Reliability of Data 

Cronbach‘s Alpha



Validity of Data

“Validity determines whether the research truly measures 
what it was intended to measure or how truthful the 
research results are. In other words, does the research 
instrument allow you to hit “the bull’s eye” of your 
research object?” (Joppe, 2000, p.1).

To achieve validity, two forms of analyses would be
carried out:

• Correlation Analysis (for Construct validity), and

• Factor Analysis



Correlation Analysis

• Understanding how to run Correlation 
Analysis

• Correlation ranges between -1 and +1

+ve correlation = X correlates  positively with Y

-ve correlation = X correlates negatively with Y



Correlation Analysis

• Correlation Analysis  can be used to:

1. Understand inter-item correlation of 
measurement items (or variables) for a construct. 
Checking the commonality between the items 
(variables) for a construct (factor).

2. To understand the degree of correlation between 
the constructs.



Correlation Analysis

• Correlation analysis of the measurement variables should be 
done before doing the factor analysis (Rummel, 1970; 
Rietveld & Van Hout, 1993).

• The correlation technique should be used to check the 
strength and direction of associations between variables, and 
validate data to ensure parsimony towards (Hair et al, 1992): 

❑ Checking the strength of the relationships,

❑ Examining the statistical significance of the relationships

• Near zero values indicate weak relationships, while values nearer to 
+1 or -1 suggest stronger relationship (Field, 2005)



• A Pearson correlation is a 
number between -1 and +1 that 
indicates to what extent 
2 metric variables are linearly 
related. 

• A Pearson's correlation 
coefficient (r) is a measure of 
the strength of the 
association between the two 
variables.

• It does not matter which 
measuring units the variables 
are in (can be different scales) 
as long as the relation is linear

Correlations

04 Correlation in SPSS – SPSS for Beginners

https://www.youtube.com/watch?v=6EH5DSaCF_8&t=8s


The correlation between two variables X and Y is defined as the covariance of X 

with Y (covarXY) 

divided by the product of the standard deviation of X (stdevX) and the standard 

deviation of Y (stdevY):

r = covarXY/(stdevX·stdevY).

r = covarX,Y/ σXσY

• Variance: the mean value of all the differences from the mean multiplied by 
themselves (=squared)

• Covariance: The mean value of all the pairs of differences from the mean for X 
multiplied by the differences from the mean for Y.

• If X and Y aren't closely related to each other, they don't co-vary, so the 
covariance is small, so the correlation is small.

Correlations



The correlations on the main 

diagonal are the correlations 

between each variable and itself -

which is why they are all 1 and not 

interesting at all. 

The 10 correlations below the 

diagonal are what we need. As a 

rule of thumb,a correlation is 

statistically significant if its “Sig. 

(2-tailed)” < 0.05.

You would report a correlation like 

this:



Correlation Analysis can also be used to:

To gauge relationship (association) between two 
factors. In other words, to test hypotheses.

• Correlation Analysis is not adequate for testing
hypotheses because it does not consider 
associated multi-collinearity factors. Thus, 
discriminant validity cannot be ensured.



Factor Analysis

• As Gorsuch (1983) commented, “all scientists are 
united in a common goal: they seek to summarise 
data so that the empirical relationships can be 
grasped by the human mind” (p. 2). 

• Factor Analysis:

1. Analytical approach designed to analyze 
interrelationships (Reyment & Joreskog, 1993), 

2. a number of related statistical techniques which 
help determine characteristics that go together 
(Bryman & Cramer, 1990).



Factor Analysis

• In other words, factor analysis involves a set of 
procedures and enables the reduction of number of 
variables into a smaller set of factors. It involves 
determining the latent variables for a factor (Field, 
2009)

• Factor analysis enables the researcher: (1) gain a 
clear view of the data, and (2) use the output in 
subsequent analyses (Rummel, 1970; Field, 2000; 
Rietveld & Van Hout, 1993; Field, 2005). factor analysis 
spss - Google Search

https://www.google.com/search?sca_esv=b5d146501cb8d5e6&udm=7&sxsrf=AE3TifNo2nh-1dHWeYctFWz7WpZpmSP3rA:1751400560215&q=factor+analysis+spss&sa=X&ved=2ahUKEwjs8YDCu5yOAxV3RUEAHRbSCsYQ8ccDKAJ6BAgQEAQ&biw=1528&bih=864&dpr=1#fpstate=ive&vld=cid:dbe165ed,vid:GhZtc9Oou7M,st:0


Factor 
Analysis







Determinant 
>.00001



Determinant >.00001

❑Determinant value:
• Interpretation
• ~1.0 No correlation among variables
• <0.00001 Severe multicollinearity, problematic
• Between 0.00001–1 Usually acceptable for factor analysis
❑What to do if determinant is too low?
If you see a determinant below 0.00001, consider : 
✓Removing variables that are highly correlated (check the correlation 

matrix).
✓Combining similar items.
✓Running collinearity diagnostics.



Factor Analysis 
KMO is used to measure the proportion of variance 
among variables  SHOULD BE GREATER THAN 0 .7



No.of factor 
groupings
By eligvalues 



Total Variance Explained 
in SPSS tells you:

How much of the total variability in your data is 
captured by each extracted factor or component.

•It shows eigenvalues and % of variance each factor 
accounts for.

•Helps you decide how many factors to keep.

Example:

•Factor 1 explains 40% of variance.

•Factor 2 explains 20%.

•Together = 60% of the total variability.

 In short:

Total Variance Explained = How much of your data 
the factors summarize



No. of Groupings by screen plot
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Number of Groupings by 
Scree Plot
What is it?

• A scree plot shows eigenvalues vs. components.

How to use it?

• Look for the elbow (the point where the curve bends).

• Keep all components before the curve flattens.

➢ In simple words:
 Count the points before the line levels off.
 That’s your number of groupings (factors).



Factor Analysis 

Component Matrix 
Loading factor should 

be greater than >.4 



What is the Component 
Matrix?
• This shows the initial correlations (“loadings”) between your 

original variables and each extracted component.

• But often, the first solution is hard to interpret because the 
loadings are spread across components.



Factor Analysis 

How many factor groups should 
be categorized  ? 

Initial Elgenvalues >1



How many factor groups should 
be categorized  ? 

Initial Elgenvalues >1
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What is the Rotated 
Component Matrix?
• This is the adjusted (rotated) version of the component 

matrix, created to make interpretation easier.

❑Rotation redistributes the variance so that:

• Each variable loads strongly onto only one component.

• Weakly onto the others.

• This makes it clearer which variables belong together.





Factor analysis

How to facilitate the groupings ? 

Exclude those factor loadings and re-run the 
factor analysis again.



Factor analysis

Groupings after 
excluding those factor 
loadings below 0.4



Reliability (internal consistency) is not sufficient 
in confirming a good measurement, because a 
reliable measure may not necessarily be valid. If 
an instrument shows satisfactory reliability, then 
it would be expected that satisfactory validity 
estimates would also be achievable. So, it is 
important to ensure validity of data (Froman, 
2000; Hair et al, 2003 )

Reliability (Internal Consistency)



• Once you have created your summative or 
composite variables, check for reliability using 
the Cronbach Alpha score

• Where:

N = the number of items.

c̄ = average covariance between item-pairs.

v ̄ = average variance.

Reliability

https://www.statisticshowto.datasciencecentral.com/arithmetic-mean/
https://www.statisticshowto.datasciencecentral.com/covariance/
https://www.statisticshowto.datasciencecentral.com/probability-and-statistics/variance/


Reliability 
Covariance vs. Variance 

• Covariance and variance are used to measure the distribution of 
points in a data set. 

• However, variance is typically used in data sets with only one variable 
and indicates how closely those data points are clustered around the 
average. 

• Covariance measures the direction of the relationship between two 
variables. A positive covariance means that both variables tend to be 
high or low at the same time. A negative covariance means that when 
one variable is high, the other tends to be low.



Reliability

Reliability in SPSS 

• Step 1: Click “Analyze,” then click “Scale” and then click 
“Reliability Analysis.”
Step 2: Transfer your variables (q1 to q5) into “Items,”. The 
model default should be set as “Alpha.”
Step 3: Click “Statistics” in the dialog box.
Step 4: Select “Item,” “Scale,” and “Scale if item deleted” in 
the box description. Choose “Correlation” in the inter-item box.
Step 5: Click “Continue” and then click “OK”. cronbach alpha spss
- Google Search

https://www.google.com/search?sca_esv=b5d146501cb8d5e6&udm=7&sxsrf=AE3TifNPqZvhHf7d15aCtAxXJRU5001oIQ:1751404122447&q=cronbach+alpha+spss&sa=X&ved=2ahUKEwiGl87kyJyOAxX7T0EAHZxyHdQQ8ccDKAJ6BAgeEAQ&biw=1528&bih=864&dpr=1#fpstate=ive&ip=1&vld=cid:9376d622,vid:OdIhhtg-3LE,st:0
https://www.google.com/search?sca_esv=b5d146501cb8d5e6&udm=7&sxsrf=AE3TifNPqZvhHf7d15aCtAxXJRU5001oIQ:1751404122447&q=cronbach+alpha+spss&sa=X&ved=2ahUKEwiGl87kyJyOAxX7T0EAHZxyHdQQ8ccDKAJ6BAgeEAQ&biw=1528&bih=864&dpr=1#fpstate=ive&ip=1&vld=cid:9376d622,vid:OdIhhtg-3LE,st:0


Reliability test





Reliability Test





Exercise time 

•Please run Reliability Test for the following 
items 

•OC1 
•OC2
•OC3
•OC4



Presenting Cronbach’s Alpha

•Definition: Cronbach’s Alpha measures the internal consistency or reliability of a scale or questionnaire.

•Value: Report the alpha coefficient (e.g., 0.85).

•Interpretation:

•Values ≥ 0.70 are generally considered acceptable.

•Higher values indicate better reliability.

•Example:

“Cronbach’s Alpha = 0.85, indicating good internal consistency of the measurement scale.”



Please think about your assignment topic. Let me 
know your topic by 9 July 2025. 

Announcement 



Thanks 
Any question 


	Slide 1: LCDB7011 Quantitative Research Methods
	Slide 2
	Slide 3
	Slide 4: Correlation Analysis
	Slide 5: Correlation Analysis
	Slide 6: Correlation Analysis
	Slide 7: Correlations
	Slide 8: Correlations
	Slide 9
	Slide 10: Correlation Analysis can also be used to:
	Slide 11
	Slide 12: Factor Analysis
	Slide 13: Factor Analysis
	Slide 14
	Slide 15
	Slide 16: Determinant >.00001  
	Slide 17: Determinant >.00001
	Slide 18: Factor Analysis 
	Slide 19: No.of factor groupings By eligvalues 
	Slide 20: Total Variance Explained in SPSS tells you:
	Slide 21: No. of Groupings by screen plot
	Slide 22: Number of Groupings by Scree Plot
	Slide 23: Factor Analysis 
	Slide 24: What is the Component Matrix?
	Slide 25: Factor Analysis 
	Slide 26
	Slide 27: What is the Rotated Component Matrix?
	Slide 28
	Slide 29: Factor analysis
	Slide 30: Factor analysis 
	Slide 31: Reliability (Internal Consistency)
	Slide 32: Reliability
	Slide 33: Reliability 
	Slide 34: Reliability
	Slide 35: Reliability test
	Slide 36
	Slide 37: Reliability Test
	Slide 38
	Slide 39: Exercise time 
	Slide 40: Presenting Cronbach’s Alpha
	Slide 41: Announcement 
	Slide 42: Thanks 

