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Factor Analysis with 
R
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Factor Analysis

Factor analysis is a statistical technique for 
analysing the correlations between a number of 
variables in order to reduce them to a smaller 
number of underlying dimensions, called factors, 
and to determine the correlation of each of the 
original variables with each factor.
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The amount of the total 
variance explained by 
that factor is called the 
eigenvalue of a factor. 

The extent to which a 
particular variable 
contributes to a given 
factor is the factor 
loading of a variable. 
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interest Job Interest
supervis Relationship with Supervisor
facilit Facilities in the Workplace
peerrel Relationship with Peers/Colleagues
persdev Opportunities for Personal Development & 

Promotion
workhours Hours of Work
holidays Holidays

Job Satisfaction
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Tabachnick and Fidell (2013) recommend that 

researchers adopt an exploratory approach, 

experimenting with different numbers of factors 

until a satisfactory solution is found.
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fa.diagram(jobsat.analysis, simple=FALSE)

fa.diagram(jobsat.analysis, digits=3)
fa.diagram(jobsat.analysis, cut=.7)

fa.diagram(jobsat.analysis, simple=FALSE, l.cex=3)
fa.diagram(jobsat.analysis, simple=FALSE, adj=4)
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64

Factor analysis, using principal components extraction 

and varimax rotation, was performed on the data. 

Three factors were extracted, Factor 1 explaining 32% 

of the variance in the original measures; Factor 2 

explaining 20% and Factor 3 explaining an additional 

16% cent of the variance. The job interest, relationship 

with colleagues and opportunities for personal 

development variables were found to have high factor 

loadings (.80, .82, .86) on Factor 1, hours of work and 

holidays had high factor loadings (.81, .85) on Factor 2 

and facilities and relationship with supervisor had quite 

high loadings on Factor 3 (.70 - .76).

Based on Colman & Pulford (2008). 
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id Identity
ethnicgp Ethnic Group
age Age
gender Gender
years Number of Years in Institution
ss1-ss12 Twelve Measures of Satisfaction of Course
attendance Number of Hours Attending
skill Initial Skill Level
participation Class Participation
quality Quality of Work
absence Number of Absences

Student  Satisfaction
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Tabachnick and Fidell (2013) recommend that 

researchers adopt an exploratory approach, 

experimenting with different numbers of factors 

until a satisfactory solution is found.
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The 12 items of the Job Satisfaction Scale were subjected to factor analysis with PCA and 
varimax rotation using R  version 4.3.2. Prior to performing the factor analysis, the suitability of 
data for factor analysis was assessed. Inspection of the correlation matrix revealed the 
presence of several coefficients of .3 and above. The Kaiser-Meyer-Olkin value was .80, 
exceeding the recommended value of .6 (Kaiser 1960) and Bartlett's Test of Sphericity 
(Bartlett 1954) reached statistical significance, supporting the factorability of the correlation 
matrix.

Factor analysis revealed the presence of two components with eigenvalues exceeding 1, 
explaining 30% & 29% of the variance respectively. An inspection of the screeplot revealed a 
clear after the second component. Using Catell's (1966) scree test, it was decided to retain 
two components for further investigation.

The two solution explained a total of 59% of the variance, with Component 1 contributing 30% 
and Component 2 adding another 29% . To aid in the interpretation of these three 
components, varimax rotation was performed. The rotated solution revealed the presence of 
simple structure, with all components showing a number of strong loadings and most variables 
loading substantially on only one component. 

A test was conducted to see whether the factor model is sufficient to explain the observed
data. The null hypothesis is that a 2-factor model is sufficient. For this model, the chi-square 
statistic is 58.55. The p-value for the chi-square test is 0.057 which is larger than .05. 
Therefore, we fail to reject the null hypothesis that the factor model have a good fit to the data.
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