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**¥Introduction to Classical and Modern Test Theory**

introduction to classical and modern test theory opens a fascinating window into the
world of psychological and educational measurement. Whether you’re a student,
researcher, or practitioner involved in testing, understanding these foundational theories is
crucial. Both classical test theory (CTT) and modern test theory (MTT) provide frameworks
to evaluate the reliability, validity, and interpretability of tests and assessments. Yet, they
differ significantly in their assumptions, applications, and methodologies. This article will
guide you through the essentials of these two pivotal approaches, highlighting their
strengths, limitations, and evolving role in today's assessment landscape.

Understanding Classical Test Theory (CTT)

Classical Test Theory, sometimes called True Score Theory, has been the cornerstone of
psychometric testing for nearly a century. It is grounded in the idea that every observed
test score is composed of two parts: a true score that reflects the actual ability or trait, and
an error score that accounts for random measurement errors.

Key Concepts of Classical Test Theory

At its core, CTT rests on several fundamental assumptions:

- **True Score (T):** The hypothetical average score an individual would obtain if tested
infinitely under perfect conditions.

- **Qbserved Score (X):** The actual score obtained on a test.

- **Error Score (E):** The difference between the observed score and the true score,
assumed to be random and normally distributed.

The simple equation summarizing this is:

>X=T+E

This framework allows for the estimation of test reliability, which reflects the consistency of
scores across repeated measurements. The most common reliability indices derived from
CTT include:

- **Cronbach’s Alpha:** Measures internal consistency.

- ¥*Test-Retest Reliability:** Assesses stability over time.
- ¥*Split-Half Reliability:** Checks consistency between two halves of a test.



Advantages and Limitations of CTT

One of the biggest advantages of classical test theory is its intuitive nature and relative
simplicity. It is straightforward to implement and interpret, making it accessible for many
researchers and educators.

However, CTT also has notable limitations:

- ¥*Sample Dependence:** Item statistics and reliability estimates can vary dramatically
depending on the sample used.

- *Test-Dependent Scores:** The true score is tied to the specific test, limiting
comparability across different instruments.

- ¥*Assumption of Equal Error Variance:** CTT assumes measurement error is the same for
all test takers, which is often unrealistic.

Understanding these constraints is vital for anyone using CTT to evaluate or develop
assessments.

The Emergence of Modern Test Theory (MTT)

Modern Test Theory, often synonymous with Item Response Theory (IRT), represents a
more sophisticated approach to test analysis that addresses many shortcomings of classical
methods. MTT models the probability that a person with a certain level of ability will answer
an item correctly, rather than just focusing on total test scores.

Foundations of Modern Test Theory

Unlike CTT's reliance on observed scores, MTT looks at individual items and their
properties, incorporating concepts such as:

- *¥[tem Characteristic Curve (ICC):** A graph depicting the probability of a correct
response at different ability levels.

- **Parameters in IRT models:**

- *Difficulty (b):** The ability level at which the item has a 50% chance of being answered
correctly.

- **Discrimination (a):** How well an item distinguishes between individuals of different
ability levels.

- ¥*Guessing (c):** The probability of a low-ability test taker answering the item correctly by
guessing.

MTT models vary in complexity, from one-parameter (Rasch model) to three-parameter
logistic models, each adding layers of nuance to how items are analyzed.



Why Modern Test Theory Is Transformative

MTT offers several advantages that make it particularly valuable in contemporary test
development:

- **Sample Invariance:** ltem parameters are theoretically independent of the sample,
enhancing the generalizability of the results.

- *¥*Ability Estimation:** Provides more precise ability estimates by considering the
properties of individual items.

- **Adaptive Testing Potential:** MTT's focus on item-level analysis is the foundation for
computerized adaptive testing (CAT), which tailors test difficulty in real-time.

These benefits make MTT preferable in many high-stakes testing scenarios, research
settings, and advanced measurement applications.

Comparing Classical and Modern Test Theory:
What You Need to Know

While both theories aim to improve the quality of measurement, their different approaches
can lead to varying results and implications.

Reliability and Validity Perspectives

- *CTT:** Reliability is usually expressed as a single value for the entire test, reflecting
average consistency.

- **MTT** Reliability can vary across ability levels; some items or test sections may be
more reliable for certain ability ranges.

When it comes to validity, both theories provide tools to ensure the test measures what it
intends, but MTT's item-level precision allows for more detailed validity analyses.

Practical Considerations in Choosing Between CTT and
MTT

Despite MTT’s advantages, CTT remains widely used due to its ease of application and
lower data requirements. Here are some practical tips to decide which approach might suit
your needs:

- Use **CTT** when:

- You have smaller sample sizes.

- You need quick, interpretable reliability estimates.

- The test is relatively short or used for low-stakes purposes.



- Use ¥*MTT** when:

- You have access to larger datasets.

- You require detailed item-level analysis.

- You aim to develop adaptive or highly precise tests.

Understanding these nuances helps test developers and analysts select the most
appropriate framework for their specific context.

Applications and Future Directions in Test Theory

Both classical and modern test theories continue to evolve, influenced by advances in
technology, statistics, and educational needs.

Integrating Test Theories in Practice

Many contemporary researchers blend insights from both CTT and MTT, using classical
methods for preliminary analyses and modern methods for in-depth item and ability
evaluations. This hybrid approach can maximize the benefits of each theory.

The Role of Technology and Data Analytics

The rise of big data and machine learning is pushing the boundaries of test theory. For
example:

- ¥**Computerized Adaptive Testing (CAT):** Relies heavily on MTT for dynamically selecting
items.

- **Automated Scoring and Feedback:** Enhanced by item-level data and modeling.

- **Multidimensional IRT:** Accounts for multiple traits or skills simultaneously, reflecting
complex abilities better than unidimensional models.

These innovations promise more personalized, fair, and efficient assessments in education,
psychology, and beyond.

Tips for Getting Started with Test Theory

If you're new to the field, here are some practical tips to ease your journey into classical
and modern test theory:

- **Build a Strong Statistical Foundation:** Understanding concepts like probability,
distributions, and regression will make test theory more approachable.

- **Use Software Tools:** Programs like SPSS, R (packages such as ‘Itm’ and ‘mirt’), and
specialized software like Winsteps or IRTPRO facilitate both CTT and MTT analyses.

- ¥*Engage with Real Data:** Practice by analyzing sample test datasets to see theory in



action.
- **Stay Updated:** Follow recent publications and attend workshops to keep pace with
evolving methodologies.

Embracing these steps can greatly enhance your competence and confidence in applying
test theory principles.

Exploring the introduction to classical and modern test theory reveals a rich interplay
between traditional measurement wisdom and innovative statistical modeling. Whether you
lean towards the simplicity and accessibility of CTT or the precision and adaptability of MTT,
understanding these theories equips you with powerful tools to design, evaluate, and
interpret assessments more effectively. As testing continues to shape education,
psychology, and many other fields, grasping these foundational concepts remains as
relevant as ever.

Frequently Asked Questions

What is Classical Test Theory (CTT)?

Classical Test Theory is a traditional framework for test construction and evaluation that
assumes each observed test score consists of a true score and an error component,
focusing on analyzing test reliability and measurement error.

How does Modern Test Theory differ from Classical Test
Theory?

Modern Test Theory, including Item Response Theory (IRT), models the relationship
between an individual's latent traits and their item responses, providing more detailed
item-level information and allowing for more precise measurement than Classical Test
Theory.

What are the main assumptions of Classical Test
Theory?

The main assumptions of Classical Test Theory are that each observed score is composed
of a true score plus random error, errors are uncorrelated with true scores, and errors are
uncorrelated across items.

What is Item Response Theory (IRT) in the context of
Modern Test Theory?

Iltem Response Theory is a family of mathematical models within Modern Test Theory that
describe the probability of a test-taker answering an item correctly based on their latent
ability level and specific item parameters like difficulty and discrimination.



Why is reliability important in Classical Test Theory?

Reliability in Classical Test Theory indicates the consistency and stability of test scores,
reflecting the proportion of variance in observed scores attributable to true scores rather
than measurement error.

What advantages does Modern Test Theory offer over
Classical Test Theory?

Modern Test Theory offers advantages such as providing item-level parameter estimates,
allowing for adaptive testing, handling different item formats, and offering more precise
ability estimation independent of specific test forms.

Can Classical and Modern Test Theories be used
together in test development?

Yes, Classical and Modern Test Theories can complement each other; CTT is useful for initial
test analysis and reliability estimation, while MTT provides deeper item-level insights and
improved measurement precision for refined test development.

Additional Resources

**¥Introduction to Classical and Modern Test Theory: A Comprehensive Overview**

introduction to classical and modern test theory unveils the foundational frameworks
underpinning psychometric assessment and measurement. These theories serve as
cornerstones for evaluating the reliability, validity, and interpretability of tests used across
educational, psychological, and organizational settings. As the field of psychometrics
evolves, understanding the distinctions and applications of both classical test theory (CTT)
and modern test theory (MTT) becomes indispensable for researchers, practitioners, and
policymakers invested in accurate measurement.

The Foundations of Classical Test Theory (CTT)

Classical Test Theory, also known as true score theory, emerged in the early 20th century
as one of the first systematic approaches to test construction and evaluation. At its core,
CTT posits that an individual's observed test score comprises two components: a true score
reflecting their actual ability or trait level, and an error score accounting for measurement
inaccuracies.

Mathematically, this relationship is expressed as:
**X =T + E**

where *X* is the observed score, *T* is the true score, and *E* is the error component.



CTT primarily focuses on analyzing test reliability, which estimates the consistency of
scores upon repeated administrations. Reliability coefficients such as Cronbach’s alpha are
widely employed within this framework. Moreover, classical test theory facilitates item
analysis through metrics like item difficulty and discrimination indices, helping test
developers refine assessments.

Key Features of Classical Test Theory

- **Simplicity and Accessibility:** CTT's straightforward conceptual model makes it
accessible to practitioners with limited statistical background.

- ¥*Reliability Emphasis:** It provides clear methods to estimate score reliability, crucial for
test validation.

- **Sample Dependence:** One notable limitation is that item statistics and reliability
estimates depend heavily on the specific sample used, which may reduce generalizability.
- **Test-Level Focus:** CTT primarily operates at the test or total score level, offering
limited insights into individual item functioning beyond basic statistics.

Modern Test Theory: Advancements in
Psychometric Measurement

Modern Test Theory, often synonymous with Iltem Response Theory (IRT), represents a
significant paradigm shift in psychometric analysis. Developed in the mid-20th century, MTT
models the interaction between latent traits (unobservable characteristics like ability or
attitude) and observed item responses. Unlike CTT, which treats measurement error as
uniform across all items, MTT acknowledges that item properties vary and that individuals
with different trait levels respond differently to each item.

At the heart of MTT lies probabilistic modeling, where the probability of a correct (or
particular) response to an item is a function of the individual's latent trait level and item
parameters. Common models include the one-parameter logistic model (1PL), two-
parameter logistic model (2PL), and three-parameter logistic model (3PL), each adding
complexity to account for guessing and discrimination.

Features and Advantages of Modern Test Theory

- *¥[tem-Level Precision:** MTT provides detailed information about each item's difficulty,
discrimination, and sometimes guessing, enabling nuanced test development.

- *Sample Invariance:** ltem parameters estimated through MTT tend to be stable across
different samples, enhancing the generalizability of results.

- *¥*Ability Estimation:** It allows for more precise estimation of individual abilities, often
independent of the specific test form.

- *Applications Beyond Testing:** MTT models extend to computerized adaptive testing
(CAT), where item administration adapts dynamically to the test taker’s ability.



Comparative Analysis: Classical vs. Modern Test
Theory

When investigating the landscape of psychometric assessment, juxtaposing classical and
modern test theory reveals critical insights about their respective utilities and limitations.

Measurement Error Treatment: CTT assumes uniform error variance across all
items and individuals, whereas MTT models error variance as a function of trait levels
and item characteristics.

Score Interpretation: CTT focuses on total test scores, often limiting precision. In
contrast, MTT facilitates trait-level estimation that is more individualized and
informative.

Sample Dependence: Item statistics in CTT are sample-dependent, potentially
leading to inconsistent results across populations. MTT’s item parameters are
designed to be sample-independent, improving reliability.

Complexity and Data Requirements: CTT's methods are less computationally
intensive and easier to implement but may sacrifice depth. MTT requires larger
sample sizes and advanced statistical software, posing barriers for some practitioners.

Practical Applications: CTT remains widely used in educational settings and initial
test development stages due to its simplicity. MTT is preferred in high-stakes testing,
adaptive testing environments, and research requiring precise measurement.

When to Use Each Theory?

Understanding the context and objectives of assessment is crucial when selecting between
CTT and MTT frameworks.

1.

3.

Resource Availability: Limited data and computational resources may favor
classical methods.

. Purpose of Measurement: For broad, initial evaluations, CTT suffices, but for fine-

grained diagnostic or adaptive assessments, MTT is superior.

Test Length and Item Pool: MTT performs better with larger item pools, enabling
effective calibration and adaptive administration.

Interpretability Needs: Stakeholders requiring straightforward interpretation might
prefer classical approaches.



Emerging Trends and Integration of Test Theories

The evolution of psychometric methodologies increasingly embraces hybrid models and
computational advances that blend classical and modern perspectives. For instance,
Generalizability Theory (G-Theory) extends classical reliability concepts by disentangling
multiple sources of measurement error. Similarly, cognitive diagnostic models (CDMs) build
upon IRT to provide fine-grained analysis of test takers' skills and misconceptions.

Moreover, with the proliferation of computerized testing platforms, the integration of
modern test theory principles has become more feasible, enhancing test precision and
fairness. Nevertheless, classical test theory remains relevant, especially in contexts where
simplicity and interpretability are prioritized.

Challenges in Implementing Modern Test Theory

- **Sample Size Requirements:** MTT generally requires large samples to accurately
estimate item parameters, which can be a limitation in smaller-scale studies.

- **Technical Expertise:** The statistical complexity of IRT models necessitates specialized
knowledge and software.

- **Model Fit and Assumptions:** Ensuring that data meet the assumptions of
unidimensionality and local independence is critical but not always straightforward.

Conversely, CTT’s assumptions are less stringent, making it more robust in diverse contexts
but at the cost of reduced measurement precision.

The Role of Test Theory in Contemporary
Assessment Practices

Both classical and modern test theory continue to shape the design, evaluation, and
interpretation of assessments. Their principles underpin standardized testing, certification
exams, psychological evaluations, and research instruments worldwide. The choice
between CTT and MTT often reflects a balance between practical constraints and the
desired level of measurement sophistication.

The ongoing refinement of psychometric models, fueled by advances in computational
power and statistical methodology, promises to enhance the fidelity and applicability of
assessments. As measurement science progresses, professionals equipped with a nuanced
understanding of both classical and modern test theory will be better positioned to develop
fair, reliable, and valid instruments that meet the demands of diverse testing scenarios.

Introduction To Classical And Modern Test Theory
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problem. Case Studies in each module depict typical dilemmas faced when applying measurement
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cases. The book’s website houses the data sets, additional exercises, PowerPoints, and more. Other
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psychometric concepts. It is ideal as a text for any psychometrics or testing and measurement
course taught in psychology, education, marketing, and management. It is also an invaluable
reference for professional researchers in need of a quick refresher on applying measurement theory.
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and how new combinations among methods might be relevant to specific situations. It especially
emphasizes the measurement of health and health states (quality-of-life), giving significant attention
to newly developed methods. The book introduces technically complex, new methods for both
introductory and technically-proficient readers. - Assumes that the best measure depends entirely on
the situation - Covers preference-based methods, classical test theory, and item response theory -
Features illustrations and animations drawn from diverse fields and disciplines
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develop measurement instruments for science education research. For example, this book can be a
textbook for a graduate course in science education research methods; it helps graduate students
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education research. Science education researchers, both beginning and experienced, may use this
book as a reference for locating available and developing new measurement instruments when
conducting a research study.
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Human-Computer Interaction, HCII 2018, in Las Vegas, NV, USA in July 2018. The 1171 papers
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global Encyclopedia of Life Support Systems (EOLSS), which is an integrated compendium of twenty
such component Encyclopedias. The three-volume set is organized in seven main areas that try to
cover essential information about such this wide and complex field of human knowledge from its
neurobiological correlates, to the study of how the human mind imagines and how it produces
symbols that guide human behavior, to the most advanced clinical interventions within the
psychotherapeutic realm. These three volumes are aimed at the following five major target
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introduction to classical and modern test theory: International Handbook of Personality and
Intelligence Donald H. Saklofske, Moshe Zeidner, 2013-04-17 In this groundbreaking handbook,
more than 60 internationally respected authorities explore the interface between intelligence and
personality by bringing together a wide range of potential integrative links drawn from theory,
research, measurements, and applications.

introduction to classical and modern test theory: Educational and Psychological
Measurement W. Holmes Finch, Brian F. French, 2018-10-12 This new text provides the most
current coverage of measurement and psychometrics in a single volume. Authors W. Holmes Finch
and Brian F. French first review the basics of psychometrics and measurement, before moving on to
more complex topics such as equating and scaling, item response theory, standard setting, and
computer adaptive testing. Also included are discussions of cutting-edge topics utilized by
practitioners in the field, such as automated test development, game-based assessment, and
automated test scoring. This book is ideal for use as a primary text for graduate-level
psychometrics/measurement courses, as well as for researchers in need of a broad resource for
understanding test theory. Features: How it Works and Psychometrics in the Real World boxes break
down important concepts through worked examples, and show how theory can be applied to
practice. End-of-chapter exercises allow students to test their comprehension of the material, while
suggested readings and website links provide resources for further investigation. A collection of free
online resources include the full output from R, SPSS, and Excel for each of the analyses conducted
in the book, as well as additional exercises, sample homework assignments, answer keys, and
PowerPoint lecture slides.

introduction to classical and modern test theory: Understanding Measurement: Reliability
Patrick Meyer, 2010-04-30 This volume guides its reader through the basics of reliability, with an
emphasis on what and how to include relevant information in the methods and results sections of
professional papers. The author offers examples of good and bad write-ups.

introduction to classical and modern test theory: Handbook of Polytomous Item Response
Theory Models Michael Nering, Remo Ostini, 2011-01-19 This comprehensive Handbook focuses on
the most used polytomous item response theory (IRT) models. These models help us understand the
interaction between examinees and test questions where the questions have various response
categories. The book reviews all of the major models and includes discussions about how and where
the models originated, conceptually and in practical terms. Diverse perspectives on how these
models can best be evaluated are also provided. Practical applications provide a realistic account of
the issues practitioners face using these models. Disparate elements of the book are linked through
editorial sidebars that connect common ideas across chapters, compare and reconcile differences in
terminology, and explain variations in mathematical notation. These sidebars help to demonstrate
the commonalities that exist across the field. By assembling this critical information, the editors
hope to inspire others to use polytomous IRT models in their own research so they too can achieve
the type of improved measurement that such models can provide. Part 1 examines the most
commonly used polytomous IRT models, major issues that cut across these models, and a common
notation for calculating functions for each model. An introduction to IRT software is also provided.
Part 2 features distinct approaches to evaluating the effectiveness of polytomous IRT models in
various measurement contexts. These chapters appraise evaluation procedures and fit tests and
demonstrate how to implement these procedures using IRT software. The final section features
groundbreaking applications. Here the goal is to provide solutions to technical problems to allow for
the most effective use of these models in measuring educational, psychological, and social science
abilities and traits. This section also addresses the major issues encountered when using polytomous
IRT models in computerized adaptive testing. Equating test scores across different testing contexts
is the focus of the last chapter. The various contexts include personality research, motor
performance, health and quality of life indicators, attitudes, and educational achievement. Featuring
contributions from the leading authorities, this handbook will appeal to measurement researchers,
practitioners, and students who want to apply polytomous IRT models to their own research. It will




be of particular interest to education and psychology assessment specialists who develop and use
tests and measures in their work, especially researchers in clinical, educational, personality, social,
and health psychology. This book also serves as a supplementary text in graduate courses on
educational measurement, psychometrics, or item response theory.

introduction to classical and modern test theory: Applied Psychometrics using SAS
Holmes Finch, Brian F. French, Jason C. Immekus, 2014-06-01 The book will be designed primarily
for graduate students (or advanced undergraduates) who are learning psychometrics, as well as
professionals in the field who need a reference for use in their practice. We would assume that users
have some basic knowledge of using SAS to read data and conduct basic analyses (e.g., descriptive
statistics, frequency distributions). In addition, the reader should be familiar with basic statistical
concepts such as descriptive statistics (e.g., mean, median, variance, standard deviation),
percentiles and the rudiments of hypothesis testing. They should also have a passing familiarity with
issues in psychometrics such as reliability, validity and test/survey scoring. We will not assume any
more than basic familiarity with these issues, and will devote a portion of each chapter (as well as
the entire first chapter) to reviewing many of these basic ideas for those not familiar with them. We
envision the book as being useful either as a primary text for a course on applied measurement
where SAS is the main platform for instruction, or as a supplement to a more theoretical text. We
also anticipate that readers working in government agencies responsible for testing and
measurement issues at the local, state and national levels, and private testing, survey and market
research companies, as well as faculty members needing a practical resource for psychometric
practice will serve as a market for the book. In short, the readership would include graduate
students, faculty members, data analysts and psychometricians responsible for analysis of survey
response data, as well as educational and psychological assessments. The goal of the book is to
provide readers with the tools necessary for assessing the psychometric qualities of educational and
psychological measures as well as surveys and questionnaires. Each chapter will cover an issue
pertinent to psychometric and measurement practice, with an emphasis on application. Topics will
be briefly discussed from a theoretical/technical perspective in order to provide the reader with the
background necessary to correctly use and interpret the statistical analyses that will be presented
subsequently. Readers will then be presented with examples illustrating a particular concept (e.g.,
reliability). These examples will include a discussion of the particular analysis, along with the SAS
code necessary to conduct them. The resulting output will then be discussed in detail, focusing on
the interpretation of the results. Finally, examples of how these results might be written up will also
be included in the text. It is hoped that this mixture of theory with examples of actual practice will
serve the reader both as a pedagogical tool and as a reference work.

introduction to classical and modern test theory: Invariant Measurement with Raters and
Rating Scales George Engelhard Jr., Stefanie Wind, 2017-12-15 The purpose of this book is to
present methods for developing, evaluating and maintaining rater-mediated assessment systems.
Rater-mediated assessments involve ratings that are assigned by raters to persons responding to
constructed-response items (e.g., written essays and teacher portfolios) and other types of
performance assessments. This book addresses the following topics: (1) introduction to the
principles of invariant measurement, (2) application of the principles of invariant measurement to
rater-mediated assessments, (3) description of the lens model for rater judgments, (4) integration of
principles of invariant measurement with the lens model of cognitive processes of raters, (5)
illustration of substantive and psychometric issues related to rater-mediated assessments in terms of
validity, reliability, and fairness, and (6) discussion of theoretical and practical issues related to
rater-mediated assessment systems. Invariant measurement is fast becoming the dominant paradigm
for assessment systems around the world, and this book provides an invaluable resource for
graduate students, measurement practitioners, substantive theorists in the human sciences, and
other individuals interested in invariant measurement when judgments are obtained with rating
scales.

introduction to classical and modern test theory: Handbook of Item Response Theory



Modeling Steven P. Reise, Dennis A. Revicki, 2014-11-20 Item response theory (IRT) has moved
beyond the confines of educational measurement into assessment domains such as personality,
psychopathology, and patient-reported outcomes. Classic and emerging IRT methods and
applications that are revolutionizing psychological measurement, particularly for health assessments
used to demonstrate treatment effectiveness, are reviewed in this new volume. World renowned
contributors present the latest research and methodologies about these models along with their
applications and related challenges. Examples using real data, some from NIH-PROMIS, show how
to apply these models in actual research situations. Chapters review fundamental issues of IRT,
modern estimation methods, testing assumptions, evaluating fit, item banking, scoring in
multidimensional models, and advanced IRT methods. New multidimensional models are provided
along with suggestions for deciding among the family of IRT models available. Each chapter provides
an introduction, describes state-of-the art research methods, demonstrates an application, and
provides a summary. The book addresses the most critical IRT conceptual and statistical issues
confronting researchers and advanced students in psychology, education, and medicine today.
Although the chapters highlight health outcomes data the issues addressed are relevant to any
content domain. The book addresses: IRT models applied to non-educational data especially patient
reported outcomes Differences between cognitive and non-cognitive constructs and the challenges
these bring to modeling. The application of multidimensional IRT models designed to capture typical
performance data. Cutting-edge methods for deriving a single latent dimension from
multidimensional data A new model designed for the measurement of constructs that are defined on
one end of a continuum such as substance abuse Scoring individuals under different
multidimensional IRT models and item banking for patient-reported health outcomes How to
evaluate measurement invariance, diagnose problems with response categories, and assess growth
and change. Part 1 reviews fundamental topics such as assumption testing, parameter estimation,
and the assessment of model and person fit. New, emerging, and classic IRT models including
modeling multidimensional data and the use of new IRT models in typical performance measurement
contexts are examined in Part 2. Part 3 reviews the major applications of IRT models such as
scoring, item banking for patient-reported health outcomes, evaluating measurement invariance,
linking scales to a common metric, and measuring growth and change. The book concludes with a
look at future IRT applications in health outcomes measurement. The book summarizes the latest
advances and critiques foundational topics such a multidimensionality, assessment of fit, handling
non-normality, as well as applied topics such as differential item functioning and multidimensional
linking. Intended for researchers, advanced students, and practitioners in psychology, education,
and medicine interested in applying IRT methods, this book also serves as a text in advanced
graduate courses on IRT or measurement. Familiarity with factor analysis, latent variables, IRT, and
basic measurement theory is assumed.
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