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Session Outline

• Change SPSS Language

• How to import data file to SPSS

• How to label data in SPSS?

• How to compute a mean variables?

• Construct Validity

• Construct Reliability
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How to import data file to 
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How to label data in SPSS?
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Defining variables
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How to compute a mean 

variables?
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Construct Validity اختبار

الصدق للمقياس
(Convergent validity الصدق التقاربي )

Factor Analysis التحليل العاملي
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❑What is factor analysis?

• Factor analysis is a very useful and popular method of multivariate

research technique, mostly used in social and behavioral sciences.

• This technique is applicable when there is a systematic interdependence

among a set of observed variables, and the researcher is interested in

finding out something more fundamental which creates this commonness.

• Factor analysis attempts to represent a set of observed variables X1, X2 ....

Xn in terms of a number of 'common' factors. The common factors

(sometimes called latent variables) are hypothetical variables which

explain why a number of variables are correlated with each other -- it is

because they have one or more factors in common.
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❑What is factor analysis? Contd..

• Factor analysis seeks to resolve a large set of measured variables in terms

of relatively few categories, known as factors.

• This technique allows the researcher to group variables into factors (based

on correlation between variables), and the factors so derived may be

treated as new variables (often termed as latent variables) and their value

derived by summing the values of the original variables which have been

grouped into the factor.

• The meaning and name of such variable is subjectively determined by the

researcher.
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❑ Some concepts used in factor analysis

• Factor- It is an underlying dimension that accounts for several observed

variables.

• Factor loadings- are those values which explain how closely the variables

are related to each one of the factors discovered. It is the absolute size of

the loadings that is important in the interpretation of a factor.
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❑ Some concepts used in factor analysis. Cont.

• Communality shows how much of each variable is accounted for by the

underlying factor taken together. A high value of communality means that

not much of the variable is left over after whatever the factors represent is

taken into consideration.

• Eigenvalue (or latent root) sum of squared values of factor loadings

relating to a factor. It indicates the relative importance of each factor in

accounting for the particular set of variables analyzed.

• Rotation- reveals different structures in the data and provides meaning to

the results of factor analysis.
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❑ KEEPING THINGS SIMPLE

• Factor analysis (FA) is all about simplification.

A method that allows us to understand large quantities of observable

variables in terms of a smaller number of unobservable variables.

• FA and PCA (principal components analysis) are methods of data

reduction



www.midocean.ae

❑ KEEPING THINGS SIMPLE

• Take many variables and explain them with a few "factors" or

"components"

• Regardless of purpose, factor analysis is used in: the determination of a

small number of factors based on a particular number of inter-related

quantitative variables.

• In FA, correlated variables are grouped together and separated from

other variables with low or no correlation
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❑ STEPS IN FACTOR ANALYSIS

❖ Factor analysis usually proceeds in four steps:

• 1st Step: The correlation matrix for all variables is computed.

• 2nd Step: Factor extraction.

• 3rd Step: Factor rotation.

• 4th Step: Make final decisions about the number of underlying factors.
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❖1st Step: the correlation matrix

• Generate a correlation matrix for all variables

• Identify variables not related to other variables

• If the correlation between variables are small, it is unlikely that they

share common factors (variables must be related to each other for the

factor model to be appropriate).

• Think of correlations in absolute value.

• Correlation coefficients greater than 0.4 in absolute value are indicative

of acceptable correlations.

• Examine visually the appropriateness of the factor model.
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• Initial decisions can be made here about the number of factors underlying a set of 
measured variables.

• Estimates of initial factors are obtained using Principal Components Analysis.

• The principal components analysis is the most commonly used extraction method. 
Other factor extraction methods include:

✓ Maximum likelihood method
✓ Principal axis factoring
✓ Alpha method
✓ Unweight least squares method
✓ Generalized least squares method
✓ Image factoring. least squares method

Image factoring.

❖2nd Step: Factor extraction
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❖3rd Step: Factor rotation.

• Un-rotated factors are typically not very interpretable (most factors are

correlated with many variables).

• Factors are rotated to make them more meaningful and easier to interpret

(each variable is associated with a minimal number of factors).

• Different rotation methods may result in the identification of somewhat

different factors. The most popular rotational method is Varimax

rotations yielding uncorrelated factors
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❖4th Step: Making final decisions

• The final decision about the number of factors to choose is the number

of factors for the rotated solution that is most interpretable.

• To identify factors, group variables that have large loadings for the same

factor..

• Interpret factors according to the meaning of the variables
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❖STATISTICS ASSOCIATED WITH FACTOR ANALYSIS

• Bartlett's test of sphericity. Bartlett's test of sphericity is used to test

the hypothesis that the variables are uncorrelated in the population (i.e.,

the population corr matrix is an identity matrix)

• Communality. Amount of variance a variable shares with all the other

variables. This is the proportion of variance explained by the common

factors.

• Eigenvalue. Represents the total variance explained by each factor.
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❖FACTOR LOADINGS

• If we had a factor loading of 80 it means 64% of variance in responses

to that indicator is attributable to that variable

• .

• The remaining variance is due to either systematic or random sources of

variation

• Factor loadings above .6 are desirable

• Factor loadings > .4 are acceptable

• Factor loadings ≤ .4 are not desirable
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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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❖STATISTICS ASSOCIATED WITH FACTOR ANALYSIS

• Factor loadings. Correlations between the variables and the factors.

(weights W)

• Factor matrix. A factor matrix contains the factor loadings of all the

variables on all the factors

• Scree plot A scree plot is a plot of the Eigenvalues against the number

of factors in order of extraction.
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❖TYPES OF FACTOR ANALYSIS

• Exploratory analysis (EFA) attempts to discover the nature of the

constructs infusing a set of responses.

• Confirmatory factor analysis (CFA) tests whether a specified set of

constructs is infusing responses in a predicted way
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Exploratory Factor Analysis

(EFA) in SPSS

التحليل العاملي الإستكشافي
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Reliability

(Cronbach`s alpha)
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❖Reliability

• 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.
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❖Cronbach's alpha

• The most common measure of internal consistency ("reliability").

• It is most commonly used when you have multiple Likert questions in a

survey/questionnaire that form a scale and you wish to determine if the

scale is reliable.

• expressed as a number between 0 and 1.
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❖Cronbach's alpha

• Describes the extent to which all the items in a test measure the same

concept or construct and hence it is connected to the inter-relatedness of

the items within the test

• For example, if a test has a reliability of 0.80, there is 0.36 error

variance (random error) in the scores (0.80×0.80 = 0.64; 1.00 0.64 =

0.36)

• Acceptable values of alpha, ranging from 0.70 to 0.95
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❖Cronbach's alpha

• A low value of alpha could be due to a low number of questions, poor

interrelatedness between items or heterogeneous constructs.

• For example if a low alpha is due to poor correlation between items then

some should be revised or discarded.

• Items with low correlations (approaching zero) are deleted.
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❖Cronbach's alpha

• A reliability of .5 means that about half of the variance of the observed

score is attributable to truth and half is attributable to error.

• Low Cronbach's alpha also means that a group of people did not respond

to that set of items consistently
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Thank You


