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Course Description

Tests and self-report survey instruments generally explore multiple aspects, components, or facets of a
domain. Detecting and validating those dimensions can permit diagnostic analysis or reporting of
student achievement (in the case of test data) or participant psychology (in the case of self-report
surveys). This course will introduce students to principles and practices behind simplifying data into
its component dimensions. This assumes that data contain latent factors and that multiple indicators
are used to operationalize those various dimensions. These models rely on stable simultaneous
estimation of multiple parameters (incl. variance and covariance matrices of all items, error terms, and
relationship structures of latent factors). Students will be taught principles for determining a
defensible number of dimensions and how that exploration can be evaluated tested. It is a truism that
many models of dimensions can fit data; thus, the course will introduce the importance of testing and
comparing multiple plausible alternative models. Unsurprising, a small proportion of models will be
inadmissible even when N>400. Hence, time will be spent on identifying and troubleshooting
problems such as negative error variance and covariance matrix not positive definite. Educational
research studies often seek to compare participant subgroups who have completed the same test or
survey. Nested multigroup invariance testing is a mechanism for determining if scores can be
legitimately compared.
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Pre-requisite Knowledge

Students should have had exposure to the following statistical methods:
chi-square testing; confidence intervals; correlation and covariance; regression.
Learning Outcomes

e Understand the purpose and rationale for dimensionality reduction and determination

e Understand the differences in use and purpose of exploratory and confirmatory factor analysis
e Awareness of the need for and ability to test alternative models

e Ability to conduct exploratory and confirmatory factor analysis with simple correlated models
e Ability to identify and troubleshoot problems in FA
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Software

There are many software applications that can be used to do confirmatory factor analysis. However,
not all are free or open-source.

Fee Charging: AMOS in SPSS; Mplus; LISREL; EQS, CALIS in SAS

FREE: R packages ‘lavaan’, ‘sem’, ‘OPENmx’. Some of the procedures of ‘lavaan’ have been
implemented in a graphic user interface in JAMOVI, which is also free. Instruction and practice will
focus primarily on using ‘lavaan’ through the JAMOVI interface. Where procedures have not yet been
implemented in JAMOVI, users will need to have access to RStudio a free interface to simplify use
with lavaan.

JAMOVI: https://www.jamovi.org/



https://www.jamovi.org/

RStudio: https://www.rstudio.com/

lavaan: http://lavaan.ugent.be/

Course Outline

Day Morning Afternoon
1 Rationale, Purposes, Assumptions Known 1 dimension: Scale
Review Basic Statistical Tools Analysis
Practice with JAMOVI
2 Exploring Multiple Dimensions Practice with JAMOVI
Principles and Challenges in Exploratory Factor
Analysis
3 Evaluating Known Number of Dimensions Practice with JAMOVI
Principles & Logic of Confirmatory Factor Analysis
4 Troubleshooting Inadmissible Solutions Practice with JAMOVI
Testing Alternative Models Practice with lavaan in RStudio
5 Comparing Groups & Times Practice with lavaan in RStudio

Nested Multigroup Invariance Testing



https://www.rstudio.com/
http://lavaan.ugent.be/

