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Exploratory Factor Analysis (EFA) in SPSS: A
Comprehensive Guide

Introduction:

Are you drowning in a sea of survey data, struggling to identify underlying
patterns and relationships? Do you need to reduce a complex dataset into a
smaller, more manageable set of factors? If so, you've come to the right
place. This comprehensive guide will walk you through the process of
conducting Exploratory Factor Analysis (EFA) using SPSS, a powerful
statistical software package. We'll cover everything from the underlying
theory and assumptions to the step-by-step procedures and interpretation of
the results. By the end of this post, you’ll confidently perform EFA in SPSS
and effectively communicate your findings.

Understanding Exploratory Factor Analysis (EFA)

Exploratory Factor Analysis (EFA) is a statistical method used to uncover the
underlying structure of a relatively large set of variables. It aims to
identify a smaller number of latent factors that explain the correlations
among the observed variables. Imagine you have a survey with 20 questions all
measuring different aspects of customer satisfaction. EFA helps you determine
if these 20 questions actually cluster into, say, three underlying factors
like "product quality," "customer service," and "pricing." This reduces the
complexity of your data and makes it easier to interpret.

Assumptions of EFA

Before diving into the SPSS procedure, it's crucial to understand the
assumptions underlying EFA. Violating these assumptions can lead to
inaccurate and misleading results. These key assumptions include:

Linearity: The relationships between the variables and the underlying factors
should be linear. Scatterplots can help assess this assumption.
Normality: While EFA is relatively robust to violations of normality,
significant departures can affect the results. Examine histograms and
normality tests of your variables.
Sufficient Sample Size: A larger sample size generally leads to more stable
and reliable factor solutions. Rules of thumb suggest at least 5-10
participants per variable, though more is always better.
Absence of Multicollinearity: High correlations between variables can inflate
factor loadings and make interpretation difficult. Check correlation matrices
for excessively high correlations.



No Outliers: Outliers can disproportionately influence the factor analysis
results. Identify and address any outliers using appropriate techniques.

Conducting EFA in SPSS: A Step-by-Step Guide

This section provides a detailed walkthrough of performing EFA using SPSS.
We'll assume you have your data already entered into SPSS.

Data Preparation: Ensure your data is appropriately coded and that you1.
have addressed any missing data. Consider using imputation techniques
for missing values if necessary.

Descriptive Statistics: Begin by examining descriptive statistics1.
(means, standard deviations, and correlations) of your variables. This
provides a preliminary understanding of your data and helps identify
potential issues.

Factor Analysis Procedure: Navigate to "Analyze" -> "Dimension1.
Reduction" -> "Factor."

Variable Selection: Select the variables you want to include in the EFA1.
and move them to the "Variables" box.

Extraction Method: Choose an extraction method. Principal Component1.
Analysis (PCA) and Maximum Likelihood (ML) are commonly used. PCA is
simpler and doesn't require assumptions about the underlying data
distribution, while ML requires normality.

Rotation Method: Select a rotation method to improve the1.
interpretability of the factors. Varimax is a popular orthogonal
rotation (factors are uncorrelated), while Oblimin is a common oblique
rotation (factors are allowed to correlate).



Number of Factors: Decide how many factors to retain. Several criteria1.
exist, including eigenvalues greater than 1 (Kaiser criterion), scree
plot analysis, and parallel analysis.

Running the Analysis: Click "OK" to run the EFA.1.

Interpreting the Output: The SPSS output will include several tables.1.
Focus on the rotated factor matrix (factor loadings), which shows the
relationship between each variable and each factor. Variables with high
loadings (typically above 0.4 or 0.5) on a particular factor are
considered to be strongly related to that factor.

Interpreting EFA Results: A Practical Approach

Once you’ve completed the EFA in SPSS, interpreting the results is crucial.
The output will include a rotated component matrix, which displays factor
loadings. These loadings indicate the strength of the relationship between
each variable and each extracted factor. A high loading (e.g., above 0.5)
suggests a strong relationship. Based on these loadings, you assign
meaningful names to each factor that capture the essence of the variables
strongly loading onto it. Consider the theoretical background of your
variables when interpreting the factors. Examining the eigenvalues helps you
determine how much variance each factor explains. A high eigenvalue signifies
a factor explaining a significant portion of the total variance.

Limitations of EFA

While EFA is a powerful technique, it's essential to acknowledge its
limitations:

Subjectivity: Interpreting the factors and assigning names can be somewhat
subjective.
Data Dependence: The results are heavily influenced by the data used.
Assumption Sensitivity: Violating the assumptions can lead to unreliable
results.

Case Study: Applying EFA in SPSS to Customer
Satisfaction Data

Let's illustrate EFA with a hypothetical example. Imagine a customer
satisfaction survey with 15 questions measuring aspects like product quality,



customer service, pricing, and ease of use. Using EFA in SPSS, we might
discover three underlying factors: "Product Performance," "Customer Support,"
and "Overall Value." This simplifies the interpretation of the 15 individual
questions, providing a more concise summary of customer satisfaction.

Book Outline: Mastering Exploratory Factor Analysis
with SPSS

Title: Mastering Exploratory Factor Analysis with SPSS: A Practical Guide for
Researchers

Outline:

Introduction: What is EFA? Why use it? Benefits and limitations.
Chapter 1: Theoretical Foundations of EFA: Assumptions, different types of
factor analysis, and underlying principles.
Chapter 2: Data Preparation and Pre-Analysis: Data cleaning, handling missing
data, assessing assumptions (normality, linearity).
Chapter 3: Conducting EFA in SPSS: Step-by-step guide with screenshots and
examples. Choosing extraction and rotation methods.
Chapter 4: Interpreting EFA Results: Factor loadings, eigenvalues, variance
explained, and naming factors.
Chapter 5: Advanced Topics in EFA: Dealing with complex datasets, model fit
indices, and limitations.
Chapter 6: EFA in Different Research Contexts: Applications in various fields
(e.g., psychology, marketing, education).
Chapter 7: Reporting EFA Results: Effectively communicating findings in
research papers and presentations.
Conclusion: Recap of key concepts and future directions.

(Detailed explanation of each chapter would require a book-length treatment,
but the outline above provides a clear structure.)

FAQs

What is the difference between EFA and Confirmatory Factor Analysis1.
(CFA)? EFA explores the underlying structure of data, while CFA tests a
pre-specified model.

How do I determine the optimal number of factors to retain in EFA? Use1.
criteria like eigenvalues > 1 (Kaiser criterion), scree plots, and
parallel analysis.



What are the implications of violating the assumptions of EFA? It can1.
lead to inaccurate and unreliable factor solutions.

What is the role of rotation in EFA? Rotation improves the1.
interpretability of factors by simplifying the factor loadings.

How do I interpret factor loadings in the rotated factor matrix? High1.
loadings (e.g., >0.5) indicate strong relationships between variables
and factors.

What if I have missing data in my dataset? Use imputation techniques or1.
consider listwise deletion, but be aware of potential biases.

Can EFA be used with non-continuous data? While primarily used with1.
continuous data, adaptations exist for ordinal data.

What software packages can perform EFA besides SPSS? R, SAS, and AMOS1.
are other popular options.

How do I report the results of my EFA in a research paper? Report the1.
extraction method, rotation method, number of factors, factor loadings,
and variance explained.

Related Articles:

Principal Component Analysis (PCA) vs. Exploratory Factor Analysis1.
(EFA): A comparison of these two dimensionality reduction techniques.



Confirmatory Factor Analysis (CFA) in SPSS: A guide to performing and1.
interpreting CFA, the counterpart to EFA.

Structural Equation Modeling (SEM) with SPSS: Exploring SEM, which1.
incorporates EFA/CFA as building blocks.

Reliability Analysis in SPSS: Assessing the internal consistency of your1.
measurement scales before conducting EFA.

Handling Missing Data in SPSS: Various methods for dealing with missing1.
values, crucial for EFA.

Interpreting Correlation Matrices in SPSS: Understanding correlation1.
patterns before embarking on EFA.

Introduction to Statistical Software Packages: A primer on SPSS and1.
other statistical software.

Data Visualization Techniques for EFA: Creating effective graphs to1.
support EFA results.

Advanced Statistical Techniques for Data Analysis: Exploring more1.
sophisticated methods beyond EFA.

  exploratory factor analysis spss: A Step-by-Step Guide to Exploratory Factor Analysis
with R and RStudio Marley Watkins, 2020-12-29 This is a concise, easy to use, step-by-step guide
for applied researchers conducting exploratory factor analysis (EFA) using the open source software
R. In this book, Dr. Watkins systematically reviews each decision step in EFA with screen shots of R
and RStudio code, and recommends evidence-based best practice procedures. This is an eminently



applied, practical approach with few or no formulas and is aimed at readers with little to no
mathematical background. Dr. Watkins maintains an accessible tone throughout and uses minimal
jargon and formula to help facilitate grasp of the key issues users will face while applying EFA,
along with how to implement, interpret, and report results. Copious scholarly references and
quotations are included to support the reader in responding to editorial reviews. This is a valuable
resource for upper-level undergraduate and postgraduate students, as well as for more experienced
researchers undertaking multivariate or structure equation modeling courses across the behavioral,
medical, and social sciences.
  exploratory factor analysis spss: A Step-by-Step Guide to Exploratory Factor Analysis
with SPSS Marley W. Watkins, 2021-06-21 This is a concise, easy to use, step-by-step guide for
applied researchers conducting exploratory factor analysis (EFA) using SPSS. In this book, Dr.
Watkins systematically reviews each decision step in EFA with screen shots and code from SPSS and
recommends evidence-based best-practice procedures. This is an eminently applied, practical
approach with few or no formulas and is aimed at readers with little to no mathematical background.
Dr. Watkins maintains an accessible tone throughout and uses minimal jargon to help facilitate
grasp of the key issues users will face while applying EFA, along with how to implement, interpret,
and report results. Copious scholarly references and quotations are included to support the reader
in responding to editorial reviews. This is a valuable resource for upper-level undergraduate and
postgraduate students, as well as for more experienced researchers undertaking multivariate or
structure equation modeling courses across the behavioral, medical, and social sciences.
  exploratory factor analysis spss: Exploratory Factor Analysis Leandre R. Fabrigar, Duane
T. Wegener, 2012-01-12 This book provides a non-mathematical introduction to the theory and
application of Exploratory Factor Analysis. Among the issues discussed are the use of confirmatory
versus exploratory factor analysis, the use of principal components analysis versus common factor
analysis, and procedures for determining the appropriate number of factors.
  exploratory factor analysis spss: Best Practices in Exploratory Factor Analysis Jason W.
Osborne, 2014-07-23 Best Practices in Exploratory Factor Analysis (EFA) is a practitioner-oriented
look at this popular and often-misunderstood statistical technique. We avoid formulas and matrix
algebra, instead focusing on evidence-based best practices so you can focus on getting the most
from your data.Each chapter reviews important concepts, uses real-world data to provide authentic
examples of analyses, and provides guidance for interpreting the results of these analysis. Not only
does this book clarify often-confusing issues like various extraction techniques, what rotation is
really rotating, and how to use parallel analysis and MAP criteria to decide how many factors you
have, but it also introduces replication statistics and bootstrap analysis so that you can better
understand how precisely your data are helping you estimate population parameters. Bootstrap
analysis also informs readers of your work as to the likelihood of replication, which can give you
more credibility. At the end of each chapter, the author has recommendations as to how to enhance
your mastery of the material, including access to the data sets used in the chapter through his web
site. Other resources include syntax and macros for easily incorporating these progressive aspects of
exploratory factor analysis into your practice. The web site will also include enrichment activities,
answer keys to select exercises, and other resources. The fourth best practices book by the author,
Best Practices in Exploratory Factor Analysis continues the tradition of clearly-written, accessible
guides for those just learning quantitative methods or for those who have been researching for
decades.NEW in August 2014! Chapters on factor scores, higher-order factor analysis, and
reliability. Chapters: 1 INTRODUCTION TO EXPLORATORY FACTOR ANALYSIS 2 EXTRACTION
AND ROTATION 3 SAMPLE SIZE MATTERS 4 REPLICATION STATISTICS IN EFA 5 BOOTSTRAP
APPLICATIONS IN EFA 6 DATA CLEANING AND EFA 7 ARE FACTOR SCORES A GOOD IDEA? 8
HIGHER ORDER FACTORS 9 AFTER THE EFA: INTERNAL CONSISTENCY 10 SUMMARY AND
CONCLUSIONS
  exploratory factor analysis spss: Discovering Statistics Using R Andy Field, Jeremy Miles, Zoë
Field, 2012-03-07 Keeping the uniquely humorous and self-deprecating style that has made students



across the world fall in love with Andy Field′s books, Discovering Statistics Using R takes students
on a journey of statistical discovery using R, a free, flexible and dynamically changing software tool
for data analysis that is becoming increasingly popular across the social and behavioural sciences
throughout the world. The journey begins by explaining basic statistical and research concepts
before a guided tour of the R software environment. Next you discover the importance of exploring
and graphing data, before moving onto statistical tests that are the foundations of the rest of the
book (for example correlation and regression). You will then stride confidently into intermediate
level analyses such as ANOVA, before ending your journey with advanced techniques such as
MANOVA and multilevel models. Although there is enough theory to help you gain the necessary
conceptual understanding of what you′re doing, the emphasis is on applying what you learn to
playful and real-world examples that should make the experience more fun than you might expect.
Like its sister textbooks, Discovering Statistics Using R is written in an irreverent style and follows
the same ground-breaking structure and pedagogical approach. The core material is augmented by a
cast of characters to help the reader on their way, together with hundreds of examples,
self-assessment tests to consolidate knowledge, and additional website material for those wanting to
learn more. Given this book′s accessibility, fun spirit, and use of bizarre real-world research it should
be essential for anyone wanting to learn about statistics using the freely-available R software.
  exploratory factor analysis spss: Making Sense of Factor Analysis Marjorie A. Pett, Nancy
R. Lackey, John J. Sullivan, 2003-03-21 Many health care practitioners and researchers are aware of
the need to employ factor analysis in order to develop more sensitive instruments for data collection.
Unfortunately, factor analysis is not a unidimensional approach that is easily understood by even the
most experienced of researchers. Making Sense of Factor Analysis: The Use of Factor Analysis for
Instrument Development in Health Care Research presents a straightforward explanation of the
complex statistical procedures involved in factor analysis. Authors Marjorie A. Pett, Nancy M.
Lackey, and John J. Sullivan provide a step-by-step approach to analyzing data using statistical
computer packages like SPSS and SAS. Emphasizing the interrelationship between factor analysis
and test construction, the authors examine numerous practical and theoretical decisions that must
be made to efficiently run and accurately interpret the outcomes of these sophisticated computer
programs. This accessible volume will help both novice and experienced health care professionals to
Increase their knowledge of the use of factor analysis in health care research Understand journal
articles that report the use of factor analysis in test construction and instrument development
Create new data collection instruments Examine the reliability and structure of existing health care
instruments Interpret and report computer-generated output from a factor analysis run Making
Sense of Factor Analysis: The Use of Factor Analysis for Instrument Development in Health Care
Research offers a practical method for developing tests, validating instruments, and reporting
outcomes through the use of factor analysis. To facilitate learning, the authors provide concrete
testing examples, three appendices of additional information, and a glossary of key terms. Ideal for
graduate level nursing students, this book is also an invaluable resource for health care researchers.
  exploratory factor analysis spss: Factor analysis and principal component analysis Di Franco,
Marradi, 2013
  exploratory factor analysis spss: Exploratory Factor Analysis W. Holmes Finch, 2019-09-05 A
firm knowledge of factor analysis is key to understanding much published research in the social and
behavioral sciences. Exploratory Factor Analysis by W. Holmes Finch provides a solid foundation in
exploratory factor analysis (EFA), which along with confirmatory factor analysis, represents one of
the two major strands in this field. The book lays out the mathematical foundations of EFA; explores
the range of methods for extracting the initial factor structure; explains factor rotation; and outlines
the methods for determining the number of factors to retain in EFA. The concluding chapter
addresses a number of other key issues in EFA, such as determining the appropriate sample size for
a given research problem, and the handling of missing data. It also offers brief introductions to
exploratory structural equation modeling, and multilevel models for EFA. Example computer code,
and the annotated output for all of the examples included in the text are available on an



accompanying website.
  exploratory factor analysis spss: SPSS Data Analysis for Univariate, Bivariate, and
Multivariate Statistics Daniel J. Denis, 2018-09-25 Enables readers to start doing actual data
analysis fast for a truly hands-on learning experience This concise and very easy-to-use primer
introduces readers to a host of computational tools useful for making sense out of data, whether that
data come from the social, behavioral, or natural sciences. The book places great emphasis on both
data analysis and drawing conclusions from empirical observations. It also provides formulas where
needed in many places, while always remaining focused on concepts rather than mathematical
abstraction. SPSS Data Analysis for Univariate, Bivariate, and Multivariate Statistics offers a variety
of popular statistical analyses and data management tasks using SPSS that readers can immediately
apply as needed for their own research, and emphasizes many helpful computational tools used in
the discovery of empirical patterns. The book begins with a review of essential statistical principles
before introducing readers to SPSS. The book then goes on to offer chapters on: Exploratory Data
Analysis, Basic Statistics, and Visual Displays; Data Management in SPSS; Inferential Tests on
Correlations, Counts, and Means; Power Analysis and Estimating Sample Size; Analysis of Variance –
Fixed and Random Effects; Repeated Measures ANOVA; Simple and Multiple Linear Regression;
Logistic Regression; Multivariate Analysis of Variance (MANOVA) and Discriminant Analysis;
Principal Components Analysis; Exploratory Factor Analysis; and Non-Parametric Tests. This helpful
resource allows readers to: Understand data analysis in practice rather than delving too deeply into
abstract mathematical concepts Make use of computational tools used by data analysis
professionals. Focus on real-world application to apply concepts from the book to actual research
Assuming only minimal, prior knowledge of statistics, SPSS Data Analysis for Univariate, Bivariate,
and Multivariate Statistics is an excellent “how-to” book for undergraduate and graduate students
alike. This book is also a welcome resource for researchers and professionals who require a quick,
go-to source for performing essential statistical analyses and data management tasks.
  exploratory factor analysis spss: Introduction to Structural Equation Modelling Using
SPSS and Amos Niels Blunch, 2012-06-21 Introduction to Structural Equation Modelling using
SPSS and AMOS is a complete guide to carrying out your own structural equation modelling project.
Assuming no previous experience of the subject, and a minimum of mathematical knowledge, this is
the ideal guide for those new to structural equation modelling (SEM). Each chapter begins with
learning objectives, and ends with a list of the new concepts introduced and questions to open up
further discussion. Exercises for each chapter, incuding the necessary data, can be downloaded from
the book′s website. Helpful real life examples are included throughout, drawing from a wide range of
disciplines including psychology, political science, marketing and health. Introduction to Structural
Equation Modelling using SPSS and AMOS provides engaging and accessible coverage of all the
basics necessary for using SEM, making it an invaluable companion for students taking introductory
SEM courses in any discipline.
  exploratory factor analysis spss: SPSS for Intermediate Statistics Nancy L. Leech, Karen
Caplovitz Barrett, George Arthur Morgan, 2005 Intended as a supplement for intermediate statistics
courses taught in departments of psychology, education, business, and other health, behavioral, and
social sciences.
  exploratory factor analysis spss: Handbook of Latent Variable and Related Models ,
2011-08-11 This Handbook covers latent variable models, which are a flexible class of models for
modeling multivariate data to explore relationships among observed and latent variables. - Covers a
wide class of important models - Models and statistical methods described provide tools for
analyzing a wide spectrum of complicated data - Includes illustrative examples with real data sets
from business, education, medicine, public health and sociology. - Demonstrates the use of a wide
variety of statistical, computational, and mathematical techniques.
  exploratory factor analysis spss: The SAGE Handbook of Quantitative Methodology for the
Social Sciences David Kaplan, 2004-06-21 Quantitative methodology is a highly specialized field, and
as with any highly specialized field, working through idiosyncratic language can be very difficult



made even more so when concepts are conveyed in the language of mathematics and statistics. The
Sage Handbook of Quantitative Methodology for the Social Sciences was conceived as a way of
introducing applied statisticians, empirical researchers, and graduate students to the broad array of
state-of-the-art quantitative methodologies in the social sciences. The contributing authors of the
Handbook were asked to write about their areas of expertise in a way that would convey to the
reader the utility of their respective methodologies. Relevance to real-world problems in the social
sciences is an essential ingredient of each chapter. The Handbook consists of six sections comprising
twenty-five chapters, from topics in scaling and measurement, to advances in statistical modelling
methodologies, and finally to broad philosophical themes that transcend many of the quantitative
methodologies covered in this handbook.
  exploratory factor analysis spss: Modern Psychometrics with R Patrick Mair, 2018-09-20
This textbook describes the broadening methodology spectrum of psychological measurement in
order to meet the statistical needs of a modern psychologist. The way statistics is used, and maybe
even perceived, in psychology has drastically changed over the last few years; computationally as
well as methodologically. R has taken the field of psychology by storm, to the point that it can now
safely be considered the lingua franca for statistical data analysis in psychology. The goal of this
book is to give the reader a starting point when analyzing data using a particular method, including
advanced versions, and to hopefully motivate him or her to delve deeper into additional literature on
the method. Beginning with one of the oldest psychometric model formulations, the true score
model, Mair devotes the early chapters to exploring confirmatory factor analysis, modern test
theory, and a sequence of multivariate exploratory method. Subsequent chapters present special
techniques useful for modern psychological applications including correlation networks,
sophisticated parametric clustering techniques, longitudinal measurements on a single participant,
and functional magnetic resonance imaging (fMRI) data. In addition to using real-life data sets to
demonstrate each method, the book also reports each method in three parts-- first describing when
and why to apply it, then how to compute the method in R, and finally how to present, visualize, and
interpret the results. Requiring a basic knowledge of statistical methods and R software, but written
in a casual tone, this text is ideal for graduate students in psychology. Relevant courses include
methods of scaling, latent variable modeling, psychometrics for graduate students in Psychology,
and multivariate methods in the social sciences.
  exploratory factor analysis spss: IBM SPSS for Introductory Statistics George A. Morgan,
Nancy L. Leech, Gene W. Gloeckner, Karen C. Barrett, 2012-09-10 Designed to help students analyze
and interpret research data using IBM SPSS, this user-friendly book, written in easy-to-understand
language, shows readers how to choose the appropriate statistic based on the design, and to
interpret outputs appropriately. The authors prepare readers for all of the steps in the research
process: design, entering and checking data, testing assumptions, assessing reliability and validity,
computing descriptive and inferential parametric and nonparametric statistics, and writing about
outputs. Dialog windows and SPSS syntax, along with the output, are provided. Three realistic data
sets, available on the Internet, are used to solve the chapter problems. The new edition features:
Updated to IBM SPSS version 20 but the book can also be used with older and newer versions of
SPSS. A new chapter (7) including an introduction to Cronbach’s alpha and factor analysis. Updated
Web Resources with PowerPoint slides, additional activities/suggestions, and the answers to
even-numbered interpretation questions for the instructors, and chapter study guides and outlines
and extra SPSS problems for the students. The web resource is located
www.routledge.com/9781848729827 . Students, instructors, and individual purchasers can access
the data files to accompany the book at www.routledge.com/9781848729827 . IBM SPSS for
Introductory Statistics, Fifth Edition provides helpful teaching tools: All of the key IBM SPSS
windows needed to perform the analyses. Complete outputs with call-out boxes to highlight key
points. Flowcharts and tables to help select appropriate statistics and interpret effect sizes.
Interpretation sections and questions help students better understand and interpret the output.
Assignments organized the way students proceed when they conduct a research project. Examples of



how to write about outputs and make tables in APA format. Helpful appendices on how to get started
with SPSS and write research questions. An ideal supplement for courses in either statistics,
research methods, or any course in which SPSS is used, such as in departments of psychology,
education, and other social and health sciences. This book is also appreciated by researchers
interested in using SPSS for their data analysis.
  exploratory factor analysis spss: Doing Quantitative Research in Education with SPSS Daniel
Muijs, 2010-12-31 This accessible and authoritative introduction is essential for education students
and researchers needing to use quantitative methods for the first time. Using datasets from real-life
educational research and avoiding the use of mathematical formulae, the author guides students
through the essential techniques that they will need to know, explaining each procedure using the
latest version of SPSS. The datasets can also be downloaded from the book′s website, enabling
students to practice the techniques for themselves. This revised and updated second edition now
also includes more advanced methods such as log linear analysis, logistic regression, and canonical
correlation. Written specifically for those with no prior experience of quantitative research, this book
is ideal for education students and researchers in this field.
  exploratory factor analysis spss: Introduction to Factor Analysis Jae-On Kim, Charles W.
Mueller, 1978-11 Describes the mathematical and logical foundations at a level that does not
presume advanced mathematical or statistical skills. It illustrates how to do factor analysis with
several of the more popular packaged computer programs.
  exploratory factor analysis spss: SPSS 12 Made Simple Paul Kinnear, Colin Gray, 2006-02-06
SPSS 12 Made Simple provides a step-by-step coverage of every aspect of data analysis with SPSS
from data entry to interpretation of the output. As well as advice on data entry and checking, there
is guidance on the best ways of describing a data set and the choice of an appropriate statistical
technique. Finally, the output is fully explained, with reference to fully annotated SPSS output.
Extensive illustrations show exactly what is on the screen at every stage of the process, helping the
reader to avoid common pitfalls and check their progress along the way. Most chapters end with
practical exercises to illustrate the main points raised and allow the reader to test their
understanding; but there is a final general revision section with further exercises on a range of
topics. In view of the recommendations of the American Psychological Association, the book now
contains advice on strength of effect, power and sample size. There is also guidance on how to
report the results of statistical tests in journal articles. This new edition is written with the same
clarity that has made the book such a success in the past. The initial chapters provide an
introduction to the basics of SPSS, such as data entry, followed by more advanced techniques, such
as sorting, case selection, aggregation and file merging. In these early chapters, the emphasis is
upon checking the accuracy of data entry and exploring the data thoroughly before making any
formal statistical tests. There is also extensive coverage of the powerful new graphics capabilities of
SPSS 12. Each of the later chapters is devoted to a particular statistical technique. SPSS 12 Made
Simple: *Covers a wide range of statistical tests including t-tests, ANOVA, correlation, regression,
multi-way frequency analysis, discriminant analysis, logistic regression and factor analysis. *Shows
you how to get as much out of your data as possible. *Gives advice (with appropriate cautions and
caveats) on choosing a statistical test. *Makes extensive use of annotated screen snapshots of SPSS
output, windows and dialog boxes. *Includes both chapter-specific and general exercises. *Has a
comprehensive index.
  exploratory factor analysis spss: Using SPSS for Windows Susan B. Gerber, Kristin Voelkl
Finn, 2006-01-27 The second edition of this popular guide demonstrates the process of entering and
analyzing data using the latest version of SPSS (12.0), and is also appropriate for those using earlier
versions of SPSS. The book is easy to follow because all procedures are outlined in a step-by-step
format designed for the novice user. Students are introduced to the rationale of statistical tests and
detailed explanations of results are given through clearly annotated examples of SPSS output. Topics
covered range from descriptive statistics through multiple regression analysis. In addition, this
guide includes topics not typically covered in other books such as probability theory, interaction



effects in analysis of variance, factor analysis, and scale reliability. Chapter exercises reinforce the
text examples and may be performed for further practice, for homework assignments, or in
computer laboratory sessions. This book can be used in two ways: as a stand-alone manual for
students wishing to learn data analysis techniques using SPSS for Windows, or in research and
statistics courses to be used with a basic statistics text. The book provides hands-on experience with
actual data sets, helps students choose appropriate statistical tests, illustrates the meaning of
results, and provides exercises to be completed for further practice or as homework assignments.
Susan B. Gerber, Ph.D. is Research Assistant Professor of Education at State University of New York
at Buffalo. She is director of the Educational Technology program and holds degrees in Statistics
and Educational Psychology. Kristin Voelkl Finn, Ph.D. is Assistant Professor of Education at
Canisius College. She teaches graduate courses in research methodology and conducts research on
adolescent problem behavior.
  exploratory factor analysis spss: COMPSTAT 2008 Paula Brito, 2008-08-11 18th Symposium
Held in Porto, Portugal, 2008
  exploratory factor analysis spss: Factor Analysis Jae-On Kim, Charles W. Mueller, 1978-11
Describes various commonly used methods of initial factoring and factor rotation. In addition to a
full discussion of exploratory factor analysis, confirmatory factor analysis and various methods of
constructing factor scales are also presented.
  exploratory factor analysis spss: Applied Multivariate Statistics for the Social Sciences
Keenan A. Pituch, James P. Stevens, 2015-12-07 Now in its 6th edition, the authoritative textbook
Applied Multivariate Statistics for the Social Sciences, continues to provide advanced students with
a practical and conceptual understanding of statistical procedures through examples and data-sets
from actual research studies. With the added expertise of co-author Keenan Pituch (University of
Texas-Austin), this 6th edition retains many key features of the previous editions, including its
breadth and depth of coverage, a review chapter on matrix algebra, applied coverage of MANOVA,
and emphasis on statistical power. In this new edition, the authors continue to provide practical
guidelines for checking the data, assessing assumptions, interpreting, and reporting the results to
help students analyze data from their own research confidently and professionally. Features new to
this edition include: NEW chapter on Logistic Regression (Ch. 11) that helps readers understand and
use this very flexible and widely used procedure NEW chapter on Multivariate Multilevel Modeling
(Ch. 14) that helps readers understand the benefits of this newer procedure and how it can be used
in conventional and multilevel settings NEW Example Results Section write-ups that illustrate how
results should be presented in research papers and journal articles NEW coverage of missing data
(Ch. 1) to help students understand and address problems associated with incomplete data
Completely re-written chapters on Exploratory Factor Analysis (Ch. 9), Hierarchical Linear Modeling
(Ch. 13), and Structural Equation Modeling (Ch. 16) with increased focus on understanding models
and interpreting results NEW analysis summaries, inclusion of more syntax explanations, and
reduction in the number of SPSS/SAS dialogue boxes to guide students through data analysis in a
more streamlined and direct approach Updated syntax to reflect newest versions of IBM SPSS (21)
/SAS (9.3) A free online resources site at www.routledge.com/9780415836661 with data sets and
syntax from the text, additional data sets, and instructor’s resources (including PowerPoint lecture
slides for select chapters, a conversion guide for 5th edition adopters, and answers to exercises)
Ideal for advanced graduate-level courses in education, psychology, and other social sciences in
which multivariate statistics, advanced statistics, or quantitative techniques courses are taught, this
book also appeals to practicing researchers as a valuable reference. Pre-requisites include a course
on factorial ANOVA and covariance; however, a working knowledge of matrix algebra is not
assumed.
  exploratory factor analysis spss: Applied Multivariate Research Lawrence S. Meyers, Glenn
Gamst, A.J. Guarino, 2016-10-28 Using a conceptual, non-mathematical approach, the updated Third
Edition provides full coverage of the wide range of multivariate topics that graduate students across
the social and behavioral sciences encounter. Authors Lawrence S. Meyers, Glenn Gamst, and A. J.



Guarino integrate innovative multicultural topics in examples throughout the book, which include
both conceptual and practical coverage of: statistical techniques of data screening; multiple
regression; multilevel modeling; exploratory factor analysis; discriminant analysis; structural
equation modeling; structural equation modeling invariance; survival analysis; multidimensional
scaling; and cluster analysis.
  exploratory factor analysis spss: MULTIVARIATE DATA ANALYSIS R. Shanthi, 2019-06-10
Multivariate Data Analysis Introduction to SPSS Outliers Normality Test of Linearity Data
Transformation Bootstrapping Homoscedasticity Introduction to IBM SPSS – AMOS Multivariate
Analysis of Variance (MANOVA) One Way Manova in SPSS Multiple Regression Analysis Binary
Logistic Regression Factor Analysis Exploratory Factor Analysis Confirmatory Factor Analysis
Cluster Analysis K - Mean Cluster Analysis Hierarchical Cluster Analysis Discriminant Analysis
Correspondence Analysis Multidimensional Scaling Example - Multidimensional Scaling (ALSCAL)
Neural Network Decision Trees Path Analysis Structural Equation Modeling Canonical Correlation
  exploratory factor analysis spss: Statistical and Methodological Myths and Urban Legends
Charles E. Lance, Charles E Lance, Robert J Vandenberg, 2010-10-18 This book provides an
up-to-date review of commonly undertaken methodological and statistical practices that are
sustained, in part, upon sound rationale and justification and, in part, upon unfounded lore. Some
examples of these methodological urban legends, as we refer to them in this book, are characterized
by manuscript critiques such as: (a) your self-report measures suffer from common method bias; (b)
your item-to-subject ratios are too low; (c) you can’t generalize these findings to the real world; or
(d) your effect sizes are too low. Historically, there is a kernel of truth to most of these legends, but
in many cases that truth has been long forgotten, ignored or embellished beyond recognition. This
book examines several such legends. Each chapter is organized to address: (a) what the legend is
that we (almost) all know to be true; (b) what the kernel of truth is to each legend; (c) what the
myths are that have developed around this kernel of truth; and (d) what the state of the practice
should be. This book meets an important need for the accumulation and integration of these
methodological and statistical practices.
  exploratory factor analysis spss: Making Sense of Multivariate Data Analysis John Spicer,
2005 A short introduction to the subject, this text is aimed at students & practitioners in the
behavioural & social sciences. It offers a conceptual overview of the foundations of MDA & of a
range of specific techniques including multiple regression, logistic regression & log-linear analysis.
  exploratory factor analysis spss: Confirmatory Factor Analysis for Applied Research,
Second Edition Timothy A. Brown, 2015-01-07 This accessible book has established itself as the
go-to resource on confirmatory factor analysis (CFA) for its emphasis on practical and conceptual
aspects rather than mathematics or formulas. Detailed, worked-through examples drawn from
psychology, management, and sociology studies illustrate the procedures, pitfalls, and extensions of
CFA methodology. The text shows how to formulate, program, and interpret CFA models using
popular latent variable software packages (LISREL, Mplus, EQS, SAS/CALIS); understand the
similarities ...
  exploratory factor analysis spss: Exploratory Data Analysis in Business and Economics
Thomas Cleff, 2013-11-12 In a world in which we are constantly surrounded by data, figures, and
statistics, it is imperative to understand and to be able to use quantitative methods. Statistical
models and methods are among the most important tools in economic analysis, decision-making and
business planning. This textbook, “Exploratory Data Analysis in Business and Economics”, aims to
familiarise students of economics and business as well as practitioners in firms with the basic
principles, techniques, and applications of descriptive statistics and data analysis. Drawing on
practical examples from business settings, it demonstrates the basic descriptive methods of
univariate and bivariate analysis. The textbook covers a range of subject matter, from data collection
and scaling to the presentation and univariate analysis of quantitative data, and also includes
analytic procedures for assessing bivariate relationships. It does not confine itself to presenting
descriptive statistics, but also addresses the use of computer programmes such as Excel, SPSS, and



STATA, thus treating all of the topics typically covered in a university course on descriptive
statistics. The German edition of this textbook is one of the “bestsellers” on the German market for
literature in statistics.
  exploratory factor analysis spss: Handbook of Univariate and Multivariate Data Analysis with
IBM SPSS Robert Ho, 2013-10-25 Using the same accessible, hands-on approach as its best-selling
predecessor, the Handbook of Univariate and Multivariate Data Analysis with IBM SPSS, Second
Edition explains how to apply statistical tests to experimental findings, identify the assumptions
underlying the tests, and interpret the findings. This second edition now covers more topics
  exploratory factor analysis spss: Statistics for Marketing and Consumer Research Mario
Mazzocchi, 2008-05-22 Balancing simplicity with technical rigour, this practical guide to the
statistical techniques essential to research in marketing and related fields, describes each method as
well as showing how they are applied. The book is accompanied by two real data sets to replicate
examples and with exercises to solve, as well as detailed guidance on the use of appropriate
software including: - 750 powerpoint slides with lecture notes and step-by-step guides to run
analyses in SPSS (also includes screenshots) - 136 multiple choice questions for tests This is
augmented by in-depth discussion of topics including: - Sampling - Data management and statistical
packages - Hypothesis testing - Cluster analysis - Structural equation modelling
  exploratory factor analysis spss: Quantitative Analysis of Questionnaires Steve Humble,
2020-01-08 Bringing together the techniques required to understand, interpret and quantify the
processes involved when exploring structures and relationships in questionnaire data, Quantitative
Analysis of Questionnaires provides the knowledge and capability for a greater understanding of
choice decisions. The ideal companion for non-mathematical students with no prior knowledge of
quantitative methods, it highlights how to uncover and explore what lies within data that cannot be
achieved through descriptive statistics. This book introduces significance testing, contingency
tables, correlations, factor analysis (exploratory and confirmatory), regression (linear and logistic),
discrete choice theory and item response theory. Using simple and clear methodology, and rich
examples from a range of settings, this book: provides hands-on analysis with data sets from both
SPSS and Stata packages; explores how to articulate the calculations and theory around statistical
techniques; offers workable examples in each chapter with concepts, applications and proofs to help
produce a higher quality of research outputs; discusses the use of formulas in the appendix for those
who wish to explore a greater mathematical understanding of the concepts. Quantitative Analysis of
Questionnaires is the ideal introductory textbook for any student looking to begin and or improve
statistical learning as well as interpretation.
  exploratory factor analysis spss: Best Practices in Quantitative Methods Jason W.
Osborne, 2008 The contributors to Best Practices in Quantitative Methods envision quantitative
methods in the 21st century, identify the best practices, and, where possible, demonstrate the
superiority of their recommendations empirically. Editor Jason W. Osborne designed this book with
the goal of providing readers with the most effective, evidence-based, modern quantitative methods
and quantitative data analysis across the social and behavioral sciences. The text is divided into five
main sections covering select best practices in Measurement, Research Design, Basics of Data
Analysis, Quantitative Methods, and Advanced Quantitative Methods. Each chapter contains a
current and expansive review of the literature, a case for best practices in terms of method,
outcomes, inferences, etc., and broad-ranging examples along with any empirical evidence to show
why certain techniques are better. Key Features: Describes important implicit knowledge to readers:
The chapters in this volume explain the important details of seemingly mundane aspects of
quantitative research, making them accessible to readers and demonstrating why it is important to
pay attention to these details. Compares and contrasts analytic techniques: The book examines
instances where there are multiple options for doing things, and make recommendations as to what
is the best choice—or choices, as what is best often depends on the circumstances. Offers new
procedures to update and explicate traditional techniques: The featured scholars present and
explain new options for data analysis, discussing the advantages and disadvantages of the new



procedures in depth, describing how to perform them, and demonstrating their use. Intended
Audience: Representing the vanguard of research methods for the 21st century, this book is an
invaluable resource for graduate students and researchers who want a comprehensive, authoritative
resource for practical and sound advice from leading experts in quantitative methods.
  exploratory factor analysis spss: Marketing Analytics José Marcos Carvalho de Mesquita, Erik
Kostelijk, 2021-11-02 Marketing Analytics provides guidelines in the application of statistics using
IBM SPSS Statistics Software (SPSS) for students and professionals using quantitative methods in
marketing and consumer behavior. With simple language and a practical, screenshot-led approach,
the book presents 11 multivariate techniques and the steps required to perform analysis. Each
chapter contains a brief description of the technique, followed by the possible marketing research
applications. One of these applications is then used in detail to illustrate its applicability in a
research context, including the needed SPSS commands and illustrations. Each chapter also
includes practical exercises that require the readers to perform the technique and interpret the
results, equipping students with the necessary skills to apply statistics by means of SPSS in
marketing and consumer research. Finally, there is a list of articles employing the technique, which
can be used for further reading. This textbook provides introductory material for advanced
undergraduate and postgraduate students studying marketing and consumer analytics, teaching
methods along with practical software-applied training using SPSS. Support material includes two
real data sets to illustrate the techniques' applications and PowerPoint slides providing a
step-by-step guide to the analysis and commented outcomes. Professionals are invited to use the
book to select and use the appropriate analytics for their specific context.
  exploratory factor analysis spss: Multivariate Data Analysis William W. Cooley, Paul R.
Lohnes, 1985
  exploratory factor analysis spss: Introduction to Statistics in Psychology Dennis Howitt,
Duncan Cramer, 2008 Introduction to Statistics in Psychology4th edition is the complete guide to
statistics for psychology students. Its range is exceptional in order to meet student needs throughout
their undergraduate degree and beyond. By keeping to simple mathematics, step by step
explanations of all the important statistical concepts, tests and procedures ensure that students
understand data analysis properly. Pedagogical features such as ‘research design issues’,
‘calculations’ and the advice boxes help structure study into manageable sections whilst the
overview and key points help with revision. Plus this 4th edition includes even more examples to
bring to life how different statistical tests can be used in different areas of psychology.
  exploratory factor analysis spss: Structural Equation Modeling With AMOS Barbara M.
Byrne, 2001-04 This book illustrates the ease with which AMOS 4.0 can be used to address research
questions that lend themselves to structural equation modeling (SEM). This goal is achieved by: 1)
presenting a nonmathematical introduction to the basic concepts and appli.
  exploratory factor analysis spss: Latent Variable Models John C. Loehlin, 2004-05-20 This
book introduces multiple-latent variable models by utilizing path diagrams to explain the underlying
relationships in the models. This approach helps less mathematically inclined students grasp the
underlying relationships between path analysis, factor analysis, and structural equation modeling
more easily. A few sections of the book make use of elementary matrix algebra. An appendix on the
topic is provided for those who need a review. The author maintains an informal style so as to
increase the book's accessibility. Notes at the end of each chapter provide some of the more
technical details. The book is not tied to a particular computer program, but special attention is paid
to LISREL, EQS, AMOS, and Mx. New in the fourth edition of Latent Variable Models: *a data CD
that features the correlation and covariance matrices used in the exercises; *new sections on
missing data, non-normality, mediation, factorial invariance, and automating the construction of
path diagrams; and *reorganization of chapters 3-7 to enhance the flow of the book and its flexibility
for teaching. Intended for advanced students and researchers in the areas of social, educational,
clinical, industrial, consumer, personality, and developmental psychology, sociology, political
science, and marketing, some prior familiarity with correlation and regression is helpful.



  exploratory factor analysis spss: Communication Research Statistics John C. Reinard,
2006-04-20 While most books on statistics seem to be written as though targeting other statistics
professors, John Reinard′s Communication Research Statistics is especially impressive because it is
clearly intended for the student reader, filled with unusually clear explanations and with illustrations
on the use of SPSS. I enjoyed reading this lucid, student-friendly book and expect students will
benefit enormously from its content and presentation. Well done! --John C. Pollock, The College of
New Jersey Written in an accessible style using straightforward and direct language,
Communication Research Statistics guides students through the statistics actually used in most
empirical research undertaken in communication studies. This introductory textbook is the only
work in communication that includes details on statistical analysis of data with a full set of data
analysis instructions based on SPSS 12 and Excel XP. Key Features: Emphasizes basic and
introductory statistical thinking: The basic needs of novice researchers and students are addressed,
while underscoring the foundational elements of statistical analyses in research. Students learn how
statistics are used to provide evidence for research arguments and how to evaluate such evidence
for themselves. Prepares students to use statistics: Students are encouraged to use statistics as they
encounter and evaluate quantitative research. The book details how statistics can be understood by
developing actual skills to carry out rudimentary work. Examples are drawn from mass
communication, speech communication, and communication disorders. Incorporates SPSS 12 and
Excel: A distinguishing feature is the inclusion of coverage of data analysis by use of SPSS 12 and by
Excel. Information on the use of major computer software is designed to let students use such tools
immediately. Companion Web Site! A dedicated Web site includes a glossary, data sets, chapter
summaries, additional readings, links to other useful sites, selected calculators for computation of
related statistics, additional macros for selected statistics using Excel and SPSS, and extra chapters
on multiple discriminant analysis and loglinear analysis. Intended Audience: Ideal for undergraduate
and graduate courses in Communication Research Statistics or Methods; also relevant for many
Research Methods courses across the social sciences
  exploratory factor analysis spss: Applied Statistics Using SPSS, STATISTICA and MATLAB
Joaquim P. Marques de Sá, 2013-03-09 Assuming no previous statistics education, this practical
reference provides a comprehensive introduction and tutorial on the main statistical analysis topics,
demonstrating their solution with the most common software package. Intended for anyone needing
to apply statistical analysis to a large variety of science and enigineering problems, the book
explains and shows how to use SPSS, MATLAB, STATISTICA and R for analysis such as data
description, statistical inference, classification and regression, factor analysis, survival data and
directional statistics. It concisely explains key concepts and methods, illustrated by practical
examples using real data, and includes a CD-ROM with software tools and data sets used in the
examples and exercises. Readers learn which software tools to apply and also gain insights into the
comparative capabilities of the primary software packages.
  exploratory factor analysis spss: Exploratory and Confirmatory Factor Analysis Bruce
Thompson, 2004-01-01 Investigation of the structure underlying variables (or people, or time) has
intrigued social scientists since the early origins of psychology. Conducting one's first factor analysis
can yield a sense of awe regarding the power of these methods to inform judgment regarding the
dimensions underlying constructs. This book presents the important concepts required for
implementing two disciplines of factor analysis: exploratory factor analysis (EFA) and confirmatory
factor analysis (CFA). The book may be unique in its effort to present both analyses within the single
rubric of the general linear model. Throughout the book canons of best factor analytic practice are
presented and explained. The book has been written to strike a happy medium between accuracy
and completeness versus overwhelming technical complexity. An actual data set, randomly drawn
from a large-scale international study involving faculty and graduate student perceptions of
academic libraries, is presented in Appendix A. Throughout the book different combinations of these
variables and participants are used to illustrate EFA and CFA applications--Preface. (PsycINFO
Database Record (c) 2005 APA, all rights reserved).
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