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Abstract  

This article reviews Rex B. Kline’s Principles and Practice of Structural Equation Modeling 

(4th Edition), a seminal text widely regarded as an essential resource for understanding and 

applying structural equation modeling (SEM). With its emphasis on conceptual clarity and practical 

application, the book caters to researchers, practitioners, and students across disciplines such as 

psychology, education, and business. Kline's step-by-step approach simplifies complex statistical 

concepts, making the book accessible to beginners while providing practical tools for intermediate 

users. Key strengths include integrating software tools Amos, Mplus, lavaan, and others and 

including recent advancements such as Judea Pearl’s structural causal model (SCM) and causal 
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mediation analysis. These updates position the book as a forward-looking resource in the field of 

SEM. While the book excels in accessibility and pedagogical value, it offers limited depth in 

advanced techniques such as Bayesian SEM and multilevel modeling, which might leave seasoned 

statisticians seeking additional resources. Nevertheless, its comprehensive treatment of topics like 

confirmatory factor analysis (CFA), measurement invariance, and bootstrap estimation makes it 

indispensable for applied researchers. The text bridges the gap between theory and practice, 

equipping readers with the skills to effectively design, analyze, and interpret SEM models. This 

review highlights the book's strengths and limitations, offering insights into its relevance for various 

audiences. It concludes that Kline’s work remains a foundational text in SEM, ideal for those 

seeking a practical, user-friendly guide to mastering this powerful statistical technique. 

Keywords: Structural Equation Modeling (SEM), Causal Mediation Analysis, Measurement 

Invariance 

Introduction 

Rex B. Kline’s Principles and Practice of Structural Equation Modeling, now in its fourth 

edition, stands as one of the definitive texts on structural equation modeling (SEM), a crucial 

statistical technique in the social sciences, behavioral sciences, and business research. Published 

in 2016 by Guilford Press, this edition builds upon the foundational concepts covered in previous 

editions, offering updated methodologies and new insights to accommodate the evolving needs 

of researchers. As a methodology that allows for the simultaneous examination of multiple 

relationships between observed and latent variables, SEM has become indispensable for 

researchers aiming to test complex theoretical models. Kline’s text addresses this growing 

demand by providing readers with a clear, accessible, comprehensive guide to the SEM theory 

and practice. 

Kline’s approach is fundamental in today's research landscape, where there is a need for 

rigorous methods that can handle the complexity of modern data. The fourth edition introduces 

significant advancements in the field, such as Judea Pearl’s structural causal modeling, which 

provides a new perspective on causality in SEM and detailed discussions on causal mediation 

analysis and conditional process modeling. These additions make the book relevant to 
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contemporary researchers increasingly dealing with questions of causality and mediation, areas 

that have seen a surge of interest in fields such as psychology, education, and business. 

The book’s pedagogical strengths lie in its ability to present complex statistical concepts 

in an approachable manner. Kline skillfully balances technical depth with accessibility, making 

the text valuable for students new to SEM and experienced researchers looking to expand their 

knowledge. Including practical examples, exercises, and annotated reading lists further enhances 

its utility as both a textbook and a reference manual. Furthermore, Kline’s coverage of six widely 

used SEM software packages, including Amos, EQS, lavaan for R, LISREL, Mplus, and Stata, ensures 

that readers can apply the techniques discussed using their preferred statistical tool, making the 

book highly practical. 

This review aims to provide a critical assessment of the book’s contribution to the field 

of SEM. In doing so, it will evaluate Kline’s ability to present the material clearly and engagingly, 

assess the depth and breadth of the topics covered, and consider the relevance of the updates 

in this edition to the current state of SEM research. By examining the strengths and potential 

limitations of the text, this review aims to offer insights into how Principles and Practice of 

Structural Equation Modeling serve the needs of today’s researchers and how it compares to 

other key texts in the field. 

Summary of Content 

Rex B. Kline’s Principles and Practice of Structural Equation Modeling is structured into 

four comprehensive parts, each building on foundational concepts to guide readers through the 

theoretical underpinnings and practical applications of structural equation modeling (SEM). The 

book begins with an overview of the fundamental principles, thoroughly introducing SEM. It 

culminates in discussions of advanced techniques and best practices, making it a valuable 

resource for beginners and seasoned researchers. 

Part I: Concepts and Tools 

The first section, Concepts and Tools, sets the stage for the book. Kline introduces the 

basic terminology and core concepts of SEM, focusing on the importance of theory in model 

specification. He emphasizes that SEM is not merely a statistical technique but a method deeply 
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rooted in validating and testing theoretical models. The opening chapter outlines the essential 

components of SEM, including latent and observed variables, probabilistic causation, and the role 

of large sample sizes. 

Chapter 2 delves into the fundamentals of regression analysis, laying the groundwork for 

understanding SEM, an extension of these traditional techniques. It covers multiple regression, 

the treatment of left-out variables, and logistic regression, illustrating how these principles are 

carried forward into SEM. 

A key highlight in this section is Kline’s discussion on significance testing and bootstrapping 

(Chapter 3), where he addresses the limitations of traditional significance testing, particularly in 

SEM contexts. He introduces bootstrapping as an alternative method for evaluating model fit, 

especially in cases where standard errors or distributional assumptions are violated. This chapter 

is crucial for researchers interested in understanding the practical challenges and solutions when 

working with SEM models. 

Kline also thoroughly reviews data preparation and psychometric principles (Chapter 4). 

This chapter is notable for its focus on proper data screening, reliability, and validity of measures. 

Given the impact of data quality on SEM outcomes, Kline emphasizes selecting high-quality 

measures and applying rigorous data preparation techniques. This is essential for ensuring that 

the results are robust and meaningful. 

Part II: Specification and Identification 

The book's second part, Specification and Identification, addresses the critical steps in 

specifying SEM models and ensuring they are correctly identified. This is where Kline introduces 

the concepts of path models (Chapter 6) and their specification, using diagrams and symbols to 

illustrate causal relationships between variables. He explains the rules for constructing path 

models, including recursive and no recursive models, which form the foundation of SEM analysis. 

Chapter 9 focuses on confirmatory factor analysis (CFA), a critical technique in SEM used 

to test hypotheses about measurement models. Kline provides a detailed explanation of CFA, 

discussing its advantages over exploratory factor analysis (EFA) in model specification and 
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hypothesis testing. This chapter also covers the identification issues associated with CFA, offering 

insights into common challenges researchers face when validating measurement models. 

Of particular interest in this section is Kline’s discussion of Judea Pearl’s structural causal 

model (SCM) and graph theory (Chapter 8). These additions contribute significantly to the book, 

as they introduce readers to new ways of thinking about causality in SEM. Pearl’s work on causal 

inference has gained widespread recognition, and Kline’s integration of this model into the book 

demonstrates the evolving nature of SEM. SCM allows researchers to model causal relationships 

more explicitly and rigorously, offering new tools for tackling complex research questions. 

Part III: Analysis 

The third section, Analysis, delves into the actual application of SEM techniques. Kline 

covers estimation methods (Chapter 11), explaining the nuances of maximum likelihood 

estimation (MLE) and alternative estimation methods, such as robust and Bayesian estimation. 

This chapter provides a detailed example of how SEM is applied to accurate data, walking the 

reader through the steps of fitting models, evaluating parameters, and testing for model fit. 

Chapter 12 focuses on global fit testing, where Kline outlines the key fit indices used in 

SEM, such as RMSEA (Root Mean Square Error of Approximation), CFI (Comparative Fit Index), and 

SRMR (Standardized Root Mean Residual). His discussion of model fit is comprehensive, offering 

guidelines for interpreting these indices and balancing statistical significance with substantive 

theory. 

Another key feature of this section is the detailed examination of confirmatory factor 

analysis (CFA) models (Chapter 13) and structural regression (SR) models (Chapter 14). Kline walks 

the reader through real-world examples, providing insights into how these models can be applied 

to answer complex research questions. His emphasis on specifying the process of adjusting 

models based on fit diagnostics offers practical advice for researchers who need to modify their 

initial models in light of empirical data. 

Part IV: Advanced Techniques and Best Practices 
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The final section, Advanced Techniques and Best Practices, introduces more complex and 

cutting-edge aspects of SEM. Chapter 15 discusses latent growth models (LGM), an advanced 

technique for analyzing change over time. This is particularly relevant for longitudinal studies, 

where researchers are interested in understanding how variables evolve. Kline’s treatment of LGM 

is detailed and accessible, making it easier for researchers to apply this sophisticated technique. 

Chapter 16 on measurement invariance addresses ensuring that SEM models are 

consistent across different groups. This is important for researchers who want to compare models 

across diverse populations or periods, ensuring that the same constructs are being measured 

equivalently. Kline provides a step-by-step guide for testing measurement invariance, including 

practical examples using ordinal and continuous data. 

Perhaps one of the most significant contributions in this edition is the chapter on 

multilevel SEM and interactive effects of latent variables (Chapter 17). Multilevel SEM is 

increasingly important for researchers working with nested data, such as students within schools 

or employees within organizations. Kline’s explanation of how to account for these nested 

structures within SEM frameworks helps readers extend the applicability of SEM to more complex 

data structures. This chapter also addresses causal mediation and conditional process modeling, 

offering practical tools for researchers exploring indirect effects and interactions within their SEM 

models. 

New Contributions in the Fourth Edition 

One of the standout contributions of the fourth edition is Kline’s inclusion of Judea Pearl’s 

structural causal modeling and causal mediation analysis. These additions reflect the growing 

importance of causal inference in SEM and give readers new tools to explore causal relationships 

in their data. Kline also expands on bootstrap estimation, which is increasingly popular as a 

method for assessing the stability of model estimates, especially when the traditional 

assumptions of normality or large samples are violated. 

Moreover, Kline’s extensive coverage of software tools, including Amos, EQS, lavaan for R, 

LISREL, Mplus, and Stata, sets this edition apart from others. His attention to how each program 
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handles SEM, combined with real-world examples using different tools, ensures that researchers 

can apply SEM across various platforms, making the book practical for a broad audience. 

Critical Analysis 

Rex B. Kline’s Principles and Practice of Structural Equation Modeling has long been 

celebrated for its ability to distill complex statistical concepts into a form accessible to a broad 

audience of researchers, students, and practitioners in the social sciences. The book's strengths 

lie primarily in its straightforward pedagogical approach, its thorough treatment of both 

foundational and advanced SEM techniques, and the way Kline integrates recent advances in 

causal modeling and software tools. However, despite its many strengths, the book has some 

limitations in scope and depth, which may pose challenges for readers with varying levels of 

expertise. 

Strengths 

One of the standout strengths of Kline’s work is his ability to present complex statistical 

ideas in a highly accessible manner. The book is structured in a way that allows even readers with 

minimal prior knowledge of SEM to build their understanding gradually. By avoiding dense 

mathematical equations and focusing on a conceptual framework, Kline ensures the material is 

approachable to a broad audience. His frequent use of real-world examples, spanning disciplines 

such as psychology, education, and the health sciences, makes the application of SEM relatable 

and grounded in practical research challenges. 

In addition, Kline excels in providing a balance between theory and practice. He 

emphasizes the importance of understanding SEM's theoretical underpinnings while equipping 

readers with the practical skills to implement these techniques using widely available software 

tools. The inclusion of multiple SEM software platforms—Amos, EQS, Lavaan for R, LISREL, Mplus, 

and Stata ensures that readers can apply the concepts using their preferred software, which is a 

significant strength for a book aimed at such a diverse audience. 

A significant contribution of the fourth edition is integrating Judea Pearl’s structural causal 

model (SCM) and advancements in causal mediation analysis. These topics are vital to researchers 
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focused on causal inference, which is becoming increasingly crucial in SEM. Kline provides an 

excellent introduction to these concepts, offering a unique perspective that links traditional SEM 

with modern causal modeling approaches. By discussing Pearl’s work on graph theory and the 

structural causal model, Kline places SEM in the broader context of contemporary research 

methods. This notable strength makes this edition particularly relevant for today’s researchers. 

The coverage of measurement invariance, bootstrapping, and latent growth models (LGM) 

also strengthens the book’s utility for advanced users. These chapters are well-structured and 

cater to researchers dealing with longitudinal data, multigroup comparisons, and models involving 

complex indirect effects. Kline’s approach to respecification and fit diagnostics offers practical, 

actionable advice, which helps readers navigate the inevitable challenges of SEM analysis. 

Weaknesses 

While Kline’s strength lies in his accessibility, this can also be a potential limitation for 

more advanced readers. Experienced SEM users may find the treatment of specific topics 

somewhat simplistic. For example, while comprehensive, the chapters on advanced techniques, 

such as multilevel SEM and causal mediation, may lack the depth and mathematical rigor 

expected by seasoned statisticians. Kline’s decision to minimize matrix algebra and heavy 

statistical notation undoubtedly benefits beginners. Still, it may leave advanced readers seeking 

more technical depth, especially compared to more mathematically focused texts like Bollen’s 

Structural Equations with Latent Variables. 

Another weakness is the limited coverage of newer SEM methodologies and trends. While 

the fourth edition incorporates some advances, such as causal mediation, the book does not 

cover more recent developments in Bayesian SEM or newer methods for handling small sample 

sizes. In an era where Bayesian statistics and machine learning are making significant inroads into 

traditional modeling, Kline’s reluctance to delve into these newer areas could be seen as a gap 

for readers seeking cutting-edge tools. Similarly, while bootstrapping is covered, other robust 

estimation methods for dealing with non-normal data and small sample sizes are not explored 

in detail. 
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Additionally, the practical examples used to illustrate SEM are helpful but might benefit 

from further variety and complexity. While effective in explaining the core concepts, some 

examples are relatively simple and may not fully demonstrate SEM's capabilities in handling more 

intricate datasets and models. This might limit the book’s applicability to researchers dealing with 

particularly complex research designs or advanced data structures. 

Clarity of Writing and Accessibility 

Kline’s clarity of writing is one of the book’s greatest strengths. His conversational tone 

and frequent use of analogies and real-world examples make even the most complex SEM 

concepts understandable. This accessibility is particularly beneficial for beginners who might 

otherwise be intimidated by the mathematical nature of SEM. However, it’s also important to 

note that while this makes the book approachable, it may not fully satisfy the needs of readers 

who prefer a more technical and equation-heavy presentation. 

For students and researchers new to SEM, Kline’s book serves as an excellent introduction 

that doesn’t overwhelm with technical details. His explanation of foundational concepts, such as 

regression analysis, confirmatory factor analysis (CFA), and path modeling, are delivered with 

simplicity and ease, making them approachable for those without a solid quantitative background. 

Moreover, Kline frequently revisits key points across chapters, ensuring readers can reinforce their 

understanding of essential ideas throughout the book. 

Kline offers valuable insights into model specification, identification, and estimation for 

intermediate and advanced users, but his approach may sometimes feel repetitive or too basic. 

For instance, while his chapters on model fit and re-specification are helpful, more advanced 

users may seek further discussion on cutting-edge diagnostics, alternative fit indices, or recent 

developments in Bayesian SEM techniques, which have not been explored in depth. 

Fit within the Broader Literature 

Within the broader literature of SEM and social science methodologies, Principles and 

Practice of Structural Equation Modeling is one of the most approachable and widely used texts. 

Compared to other SEM textbooks, such as Bollen’s more mathematically rigorous approach or 
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Kaplan’s Bayesian-focused methodology, Kline’s work stands out for its practical usability and 

pedagogical value. His ability to cater to a broad range of readers—from beginners to those more 

familiar with SEM makes this text a staple in the field. 

Kline’s emphasis on conceptualizing SEM also sets him apart from other authors, focusing 

more on mathematical theory. This makes the book more user-friendly, but it also means that 

readers looking for a deep dive into the technical and mathematical aspects may need to 

supplement their reading with more specialized texts. As SEM continues to evolve with the 

inclusion of Bayesian methods, machine learning techniques, and the handling of smaller sample 

sizes, future editions of the book might benefit from expanding into these areas to remain at the 

cutting edge of SEM literature. 

Conclusion 

Rex B. Kline’s Principles and Practice of Structural Equation Modeling (4th Edition) remains 

one of the most authoritative and accessible texts on SEM, offering a comprehensive guide that 

balances theoretical rigor with practical application. The book simplifies complex concepts, 

making it a valuable resource for researchers, students, and practitioners across multiple fields, 

including psychology, education, business, and health sciences. With real-world examples and 

thorough coverage of software tools, Kline's writing style ensures that readers understand SEM 

conceptually and are equipped to implement it in their research. 

One of the book’s greatest strengths is its accessibility to readers with varying experience 

in statistics. Beginners benefit from Kline’s straightforward, step-by-step explanations, while 

intermediate users can appreciate the practical applications and software guidance. Advanced 

readers may find the text lacking technical depth in certain areas, particularly compared to more 

mathematically focused SEM texts like Bollen’s Structural Equations with Latent Variables. 

However, including recent developments like causal mediation analysis and Judea Pearl’s 

structural causal model (SCM) adds substantial value, particularly for researchers interested in 

causal inference. 
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Recommendations 

For students and early-career researchers, Kline’s book is a must-read. Its straightforward 

approach and logical progression from primary to advanced topics make it ideal for those learning 

SEM for the first time. It is frequently recommended as a core text in university courses, and 

rightly so. However, those seeking to explore more advanced techniques—such as Bayesian SEM 

or machine learning integration, may want to consult additional resources alongside Kline’s work. 

Books like Bollen’s Structural Equations with Latent Variables and Kaplan’s Bayesian Statistics for 

the Social Sciences would complement Kline’s conceptual focus with more technical depth. 

For practitioners and researchers who use SEM in fields like market research, organizational 

studies, or educational evaluation, Kline’s book offers practical guidance that can be immediately 

applied to real-world research. Its coverage of standard SEM software tools such as Amos, Mplus, 

EQS, and lavaan makes it particularly useful for those actively conducting SEM analyses and 

needing a reference for using these tools efficiently. 

Final Assessment 

Overall, Principles and Practice of Structural Equation Modeling is well worth the time for 

anyone in the social sciences or related fields who seeks to apply SEM in their work. Kline’s 

balanced presentation of theory and practice and attention to common pitfalls make this book 

an essential guide for learning and applying SEM. While advanced users may need to supplement 

the book with more specialized resources, Kline’s straightforward, pedagogical approach ensures 

readers walk away with a robust and well-rounded understanding of SEM. In the rapidly evolving 

landscape of research methodologies, Kline’s book remains a fundamental resource for mastering 

SEM and its applications. 
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