CONTENTS

Series Editor’s Introduction
Acknowledgments

About the Author

Chapter 1: Introduction

Chapter 2: Unidimensional Item Response Theory
What Is a Latent Trait?
Assumptions of UIRT
UIRT Models for Dichotomous Data
RCode
UIRT Models for Polytomous Data
Additional UIRT Models
RCode
UIRT Estimation
Other Estimation Methods
R Code

Chapter 3: MIRT Models for Dichotomous Data
Compensation in MIRT Modeling
Compensatory MIRT Models
R Code
Partially Compensatory MIRT Models
RCode
Additional MIRT Models for Dichotomous Data
R Code
Recent Advances in Dichotomous MIRT Modeling

Chapter 4: MIRT Models for Polytomous Data
R Code
Additional Polytomous MIRT Models

Chapter 5: Descriptive MIRT Statistics
The 0>Space
The Item Response Surface
Conditional Response Functions
The Direction of Measurement



Person Parameters in MIRT 67

MIRT Information 70
Polytomous MIRT Descriptives 71
Test-Level MIRT Descriptives 75
Chapter 6: Item Factor Structures 77
Two-Tier Model 77
Correlated-Traits Model 80
Bifactor Model 81
Testlet Response Model 81
R Code 82
Chapter 7: Estimation in MIRT Models 83
Conceptual Illustration 83
Missing Data Formulation 84
Two Challenges 87
Adaptive Quadrature 88
Bayesian Estimation 89
MH-RM Estimation 90
R Code 91
Chapter 8: MIRT Model Diagnostics and Evaluation 93
Dimensionality Assessment 93
Test-Level Fit Assessment 97
Item-Level Fit Assessment 100
Model Comparison Methods 103
Chapter 9: MIRT Applications 105
Linking and Equating 105
RCode 107
Differential Item Functioning 107
RCode 109
Computerized Adaptive Testing 109
R Code 111
Applications of the Two-Tier Item Factor Structure 111
Further MIRT Applications 113
References 115

Index 133



