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Preface

“If all you have is a hammer, everything looks like a nail.”
—Maslow’s hammer

Purpose of This Book

There were two purposes of writing this book. One was personal and the other
was more “formal.” I will give the personal one first. The primary motivation for
writing this book was to document my own journey in learning structural equation
modeling (SEM) and meta-analysis. The journey began when I was a undergraduate
student. I first learned SEM from Wai Chan, my former supervisor. After learning
a bit from the giants in SEM, such as Karl Jéreskog, Peter Bentler, Bengt Muthén,
Kenneth Bollen, Michael Browne, Michael Neale, and Roderick McDonald, among
others, I found SEM fascinating. It seems that SEM is the statistical framework for
all data analysis. Nearly all statistical techniques I learned can be formulated as
structural equation models.

In my graduate study, I came across a different technique—meta-analysis. [
learned meta-analysis by réading the classic book by Larry Hedges and Ingram
Olkin. T was impressed that a simple yet elegant statistical model could be used
to synthesize findings across studies. It seems that meta-analysis is the key to
advance knowledge by combining results from different studies. As I was trained
with the SEM background, everything looks like a structural equation model to
me. I asked the question, “could a meta-analysis be a structural equation model?”
This book summarized my journey to answer this question in the past one and a
half decades.

Now, I will give a more formal purpose of this book. With the advances in
statistics and computing, researchers have more statistical tools to answer their
research questions. SEM and meta-analysis are two powerful statistical techniques
in the social, educational, behavioral, and medical sciences. SEM is a popular
tool to test hypothesized models by modeling the latent and observed variables
in primary research, while meta-analysis is a de facto tool to synthesize research
findings from a pool of empirical studies. These two techniques are usually
treated as two unrelated topics in the literature. They have their own strengths,
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weaknesses, assumptions, models, terminologies, software packages, audiences,
and even journals (Structural Equation Modeling: A Multidisciplinary Journal
and Research Synthesis Methods). Researchers working in one area rarely refer to
the work in the other area. Advances in one area have basically no impact on the
other area.

There were two primary goals for this book. The first one was to present the recent
methodological advances on integrating meta-analysis and SEM—the SEM-based
meta-analysis (using SEM to conducting meta-analysis) and meta-analytic struc-
tural equation modeling (conducting meta-analysis on correlation matrices for the
purpose of fitting structural equation models on the pooled correlation matrix). It is
my hope that a unified framework will be made available to researchers conducting
both primary data analysis and meta-analysis. A single framework can easily trans-
late advances from one field to the other fields. Researchers do not need to reinvent
the wheels again.

The second goal was to provide accessible compatational tools for researchers
conducting meta-analyses. The met aSEM package in the R statistical environment,
which is available at http://courses.nus.edu.sg/course/psycwlm/Internet/metaSEM/,
was developed to fill this gap. Using the OpenMx package as the workhorse,
the metaSEM package implemented most of the methods discussed in this
book. Complete examples in R code are provided to guide readers to fit various
meta-analytic models. Besides the R code, Mplus was also used to illustrate some
of the examples in this book. R (3.1.1), OpenMx (2.0.0-3654), metaSEM (0.9-0).
metafor (1.9-3), lavaan (0.5-17.698), and Mplus (7.2) were used in writing
this book. The output format may. be slightly different from the versions that you
are using.

Level and Prerequisites

Readers are expected to have some basic knowledge of SEM. This level is similar
to the first year of research methods covered in most graduate programs. Knowl-
edge of meta-analysis is preferable though not required. We will go through the
meta-analytic models in this book. It will also be useful if readers have some knowl-
edge in R because R is the main statistical environment to implement the methods
introduced in this book. Readers may refer to Appendix at the end of this book for
a quick introduction to R. For readers who are more familiar with Mplus, they may
use Mplus to implement some of the methods discussed in this book.

MIKE W.-L. CHEUNG
Singapore
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