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Confirmatory Factor Analysis (CFA) in SPSS: A
Comprehensive Guide

Are you wrestling with complex datasets and trying to understand the
underlying structure of your variables? Do you need to confirm whether your
theoretical model accurately reflects the relationships between observed and
latent variables? Then you've come to the right place! This comprehensive
guide will walk you through performing Confirmatory Factor Analysis (CFA)
using SPSS, demystifying the process and empowering you to confidently
analyze your data. We'll cover everything from setting up your data to
interpreting the results, providing practical tips and clear explanations
along the way. Let's dive into the world of confirmatory factor analysis
SPSS.

Understanding Confirmatory Factor Analysis (CFA)

Before we jump into the SPSS specifics, let's clarify what CFA actually is.
Unlike exploratory factor analysis (EFA), which aims to discover the
underlying factors within a dataset, CFA tests a pre-defined theoretical
model. You begin with a hypothesis about the relationships between your
variables and use CFA to determine how well your data supports this
hypothesis. Think of it as a rigorous test of your theory. This makes it
particularly useful when you have a well-established theoretical framework
you want to validate empirically.

For example, imagine you're researching job satisfaction. You might
hypothesize that job satisfaction is composed of three latent factors: work-
life balance, compensation, and opportunities for growth. CFA would allow you
to test whether your observed variables (e.g., survey questions about work-
life balance, salary satisfaction, promotion opportunities) accurately
reflect these underlying factors.

Preparing Your Data for CFA in SPSS

The success of your CFA hinges on properly prepared data. Here's a checklist:

Data Format: Your data should be in a suitable format for SPSS, typically a
.sav file. Ensure your variables are properly coded and labeled.
Missing Data: Handle missing data appropriately. Listwise deletion (removing
cases with any missing data) can lead to biased results. Consider imputation
techniques (e.g., mean imputation, multiple imputation) if appropriate.
Always document your missing data handling strategy.
Variable Types: Make sure your variables are measured at the appropriate



level (e.g., interval or ratio). Ordinal data might require careful
consideration or transformations.
Sample Size: A sufficiently large sample size is crucial for reliable
results. The minimum acceptable sample size is debated, but a general rule of
thumb is at least 200 participants, and ideally, a higher ratio of
participants to variables. Consider power analysis to determine the
appropriate sample size for your specific model.
Normality: While CFA is relatively robust to violations of normality, it’s
best practice to examine the distribution of your variables to ensure there
aren’t extreme outliers or severe skewness.

Running CFA in SPSS: A Step-by-Step Guide

Open your data in SPSS.1.

Go to "Analyze" -> "Dimension Reduction" -> "Factor."2.

Select your observed variables and move them to the "Variables" box.3.

Under "Model," choose "Fixed factors." This is crucial for CFA, as it4.
specifies that you are testing a pre-defined model rather than exploring
potential factors.

Under "Extraction," select "Principal Axis Factoring" or "Maximum5.
Likelihood". Maximum Likelihood is often preferred for CFA.

Under "Rotation," choose "None." Rotation is not typically used in CFA6.
as the focus is on model fit.

Crucially, you'll need to specify your measurement model (the7.
relationships between your observed and latent variables). This is done
by defining the factor loadings in the "Model" section – you'll need to
indicate which observed variables load onto which latent variables. This
will require you to create the model based on your theoretical
hypothesis, often by drawing a path diagram which you will then need to
convert into the SPSS model constraints.

Click "OK" to run the analysis.8.

Interpreting the Results of Your CFA in SPSS

The output from your CFA will include several key indicators to assess the
model fit. These include:

Chi-square (χ²) statistic: Tests the overall model fit. A non-significant
chi-square indicates a good fit. However, it's very sensitive to sample size,
and a large sample size can result in a significant chi-square even with a



good fitting model. Thus, other fit indices are crucial.
Comparative Fit Index (CFI): A widely used index; values above .95 suggest a
good fit.
Tucker-Lewis Index (TLI): Similar to CFI, values above .95 indicate a good
fit.
Root Mean Square Error of Approximation (RMSEA): Values below .05 indicate a
good fit, and values below .08 are generally acceptable.
Standardized Root Mean Square Residual (SRMR): Values below .08 suggest a
good fit.

These fit indices should be considered together, not in isolation. No single
index provides a definitive answer; you need to consider them holistically.

Beyond these overall fit indices, examining the factor loadings will help you
evaluate the relationships between your observed and latent variables.
Significant loadings (typically above .50) suggest that the observed
variables are strongly related to the latent factor.

Modifying and Refining Your Model

If your initial model doesn't fit well (indicated by poor fit indices), you
might need to modify it based on the results. This is an iterative process.
Modifications might involve removing poorly fitting items, adding
constraints, or re-specifying the relationships between variables. Always
justify any model modifications based on theoretical grounds. Avoid solely
data-driven modifications without sound theoretical reasoning.

Conclusion

Performing Confirmatory Factor Analysis in SPSS is a powerful technique for
testing theoretical models. By carefully preparing your data, specifying your
model accurately, and interpreting the results thoughtfully, you can gain
valuable insights into the underlying structure of your data and confirm (or
refute) your hypotheses. Remember to focus not just on statistical
significance but also on the theoretical implications of your findings and
always critically evaluate your results.

Frequently Asked Questions (FAQs)

Can I use CFA with small sample sizes? While larger samples are1.
preferred, some methods can accommodate smaller samples, but the results
should be interpreted cautiously. Power analysis is crucial to assess
the feasibility of your analysis.

What if my model doesn't fit the data well? This is common! It may1.



indicate flaws in your theoretical model or issues with your data. Re-
evaluate your theoretical framework, check for measurement errors, and
consider modifying your model based on both theoretical and empirical
evidence.

What are the differences between CFA and EFA? CFA tests a pre-defined1.
model, whereas EFA explores the underlying structure without a priori
hypotheses. CFA is more confirmatory, while EFA is exploratory.

Are there alternative software packages to SPSS for CFA? Yes, many other1.
statistical packages can perform CFA, including R, AMOS, and Mplus. Each
has its own strengths and weaknesses.

How can I ensure the reliability and validity of my CFA results?1.
Rigorous data preparation, a well-specified model based on sound theory,
appropriate sample size, and careful interpretation of results are
crucial for ensuring the reliability and validity of your CFA results.
Peer review can also be valuable in scrutinizing your methodology and
results.
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